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1.0

INTRODUCTION

This report has been prepared by Shear Design Ltd on behalf of their client, TR17 Banbury LLP for
the site at Calthorpe Street, Banbury, OX16 5EX (National Grid Reference: SP 45491 40311). The
proposed development is a brownfield site in Oxfordshire, is entirely within Flood Zone 1 and
occupies an area of 1.6ha. A site location plan is included in Appendix A. A Flood Risk Assessment

has been conducted by Hydrock and located in Appendix G.

This drainage strategy will detail the drainage measures proposed for this development. It will
describe the existing site and associated drainage infrastructure and identify a sustainable solution

for the proposed surface water drainage.

The drainage strategy proposes to restrict runoff rates, will consider allowances for climate change
at a level of 40% and urban creep at 10%. This is in accordance with the guidance from the Lead Local
Flood Authority for Banbury: Oxfordshire Lead Local Flood Authority Local Standards and Guidance

for Surface Water Drainage on Major Development in Oxfordshire — December 2021.

This report will also discuss flood risk to the proposed site in the context of the Flood Risk Assessment
produced by Hydrock and provide additional commentary/analysis based upon the requirements of

the LLFA for Banbury.

Shear Design Ltd have prepared this report in accordance with the instructions of its client, TR17
Banbury LLP for its Client’s sole and specific use. This report is not assignable without the prior
written permission of Shear Design Ltd. This report should not be relied upon exclusively for decision
making purposes and should be read in conjunction with other Engineer’s reports, specifications and

drawings in addition to all other relevant reports, drawings and specifications.
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2.0 PLANNING POLICY

The National Planning Policy Framework (revised, July 2021) details the strategy for “meeting the
challenge of Climate Change, flooding and coastal change” (Ministry of Housing, Communities &

Local Government: National Planning Policy Framework. Crown Copyright 2021).

The relevant objectives of design as indicated in the July 2021 revision are:

169. Major developments should incorporate sustainable drainage systems unless there is clear

evidence that this would be inappropriate. The systems used should:
a) take account of advice from the lead local flood authority
b) have appropriate proposed minimum operational standards

¢) have maintenance arrangements in place to ensure an acceptable standard of operation

for the lifetime of the development; and

d) where possible, provide multifunctional benefits.”

The site is in Banbury, Oxfordshire and is therefore subject to the remit of Oxfordshire County
Council. The Oxfordshire Lead Local Flood Authority have produced a guidance document for surface
water drainage: “Oxfordshire County Council - Local Standards and Guidance for Surface Water
Drainage on Major Development in Oxfordshire” (December 2021). This document gives the detail
required for drainage strategies submitted as part of a full planning application and can be viewed

online.

All relevant guidance has been followed in the design process and in the preparation of this report.
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3.0 TOPOGRAPHY AND SITE DESCRIPTION

The proposed site is in Banbury, Oxfordshire, and is occupied by retail premises and a “Pay and
Display” car park. The total site area is 1.6ha which is a combination of commercial buildings, macadam,
and soft landscaping. The total area of soft landscaping is approximately 0.013ha with the remainder
being hard landscaping/roofs; the existing ratio of hard to soft landscaping is approximately 15:1. The

soft landscaping areas are assumed to be self-draining.

The site slopes from the south west to the north east with an overall level range of approximately
7m, ranging from 104m AOD to 97m AOD. These levels have been taken from the topographical

survey conducted by Greenhatch Group (Sep 2016) — please refer to Appendix B.

To the north of the site there are two business premises and a private car park. The car park is separated
from the rest of the site by a brick retaining wall. The business premises to the north are outside of the
proposed site boundary; however, the private car park is within the boundary and lower than the main

site by 1-2m.

There is a business premises to the south-west and residential properties to the south-east on
Marlborough Place and to the south-east on Dashwood Road. On the eastern boundary, the site is
bordered by Marlborough Road with Marlborough Road Methodist Church immediately adjacent to the
site. The church is separated from the site by a retaining wall of unknown height (the height was not

recorded on the topographical survey).

The existing pay and display car park that covers most of the site is accessible to pedestrians and vehicles.
There are two entrances for cars, one by Marlborough Road Methodist Church on Marlborough Road

another from Calthorpe Street. There are also pedestrian steps allowing access from Marlborough Road.

The site borders Calthorpe Street and Calthorpe House to the west; the Calthorpe House car park is
approximately 1.5m higher than the proposed site with a retaining wall at the site boundary. To the
south-west there are two more parking areas within the site boundary, one serving the commercial
premises and the other is a “Pay and Display” car park; these are only accessible from Calthorpe Street.
In addition to the car parks in the south-west, there is also an electrical substation in this area which

resides within the site boundary.

The nearest watercourses to the site are the Oxford Canal, approximately 400m to the east and

Grimsbury Reservoir which is approximately 1.5km to the north.
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4.0 EXISTING DRAINAGE AND SITE INVESTIGATIONS

The Thames Water sewer records indicate the presence of adopted sewers in the roads to the north,
east and west of the site as well as an adopted foul water sewer crossing the site in the south-west
(refer to Appendix D). The cover levels of the existing manholes are known, or can be interpolated
from the topographical survey. There is also preliminary information regarding the existing site
drainage from an initial drainage survey; however a CCTV survey will be required to determine
chamber invert levels and the condition of different pipes. This should be a limited scope survey to

prove connections to the existing adopted network and the conditions of the connections.

The topographical survey indicates the presence of existing foul and surface water drainage within
the site boundary (see Appendix B); and a ground radar survey has been conducted on the existing
drainage (see Appendix E). The data from these surveys located the adopted foul water sewer that
crosses the site to the south-west and private foul and surface water networks that serve the existing
retail units, running south-to-north and discharging to adopted sewers under High Street to the

north. There is also surface water drainage serving the existing retail units and the car park.

The adopted foul sewer that crosses the site appears to discharge into foul water manhole 4302 in
Calthorpe Street, however a CCTV survey will be required to confirm the discharge location. This
drainage run may be subject to a proposed Section 185 Agreement with Thames Water to allow for

it to be diverted around the edge of the site and to make room for aspects of the development.

The private foul and surface water sewers both appear to discharge into manholes in the private car
park to the north before discharging into the existing foul and surface water sewers within High
Street. At the time of writing this report, a detailed CCTV survey has not been conducted to fully
ascertain the condition of the existing drainage outfalls. This should be conducted prior to detailed

design stage.

The British Geological Survey (BGS) indicates that the bedrock geology is formed of:

Charmouth Mudstone Formation - Mudstone. Sedimentary bedrock formed between 199.3 and 182.7
million years ago during the Jurassic period. Dark grey laminated shales, and dark, pale and bluish grey
mudstones; locally concretionary and tabular limestone beds; abundant argillaceous limestone,
phosphatic or ironstone (sideritic mudstone) nodules in some areas; organic-rich paper shales at some

levels; finely sandy beds in lower part in some areas.
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The British Geological Survey Infiltration SuDS Map holds no data currently regarding the potential

efficacy of SuDS or the depth to groundwater for this site or the surrounding area.

A Desktop Site Investigation was commissioned with RSK Geosciences (1922759-R01-00 — February
2023) and indicates the presence of made ground across the site due to previous developments.
Furthermore, the report notes the presence of clay and mudstones underlying the site, and
groundwater at 1-5m depth. As a result, the desktop study concludes that an infiltration solution is
not suitable for this site. Refer to Appendix F for the full report. If invasive infiltration testing is
required to confirm that an infiltration solution is not viable, it is expected that this will be

conditioned as part of the Planning process.
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5.0

DEVELOPMENT DESCRIPTION

The proposed development is the demolition of the existing buildings and site infrastructure and the
construction of residential premises and associated car parking to include green infrastructure/SuDS

features.

The development proposes to increase the number of green spaces throughout the site by utilising self-
draining, soft-landscaped areas across the site, including a play area and amenity areas. There will also
be soft landscaping, such as roof terraces, that will drain to the private surface water network. The total
area of soft landscaping will be approximately 10% of the site area which is an improvement on the

existing ratio of hard-to-soft landscaping.

In addition to the new green spaces, it is also proposed to utilise blue and green roofs across the site.
Blue roofs may be able to provide storage for surface water runoff, while green roofs will provide
treatment. The exact arrangement of blue/green roofs is still subject to detailed design, however the
overall strategy is to use a combination of these features to provide treatment and storage for this

development.

In order to ensure that the proposed drainage design will be sufficient for this site, this report will not
utilise the storage available in the potential blue roofs. When these are confirmed, it may be possible to

rationalise the drainage design further.

The proposed drainage strategy will involve the use of a series of geo-cellular attenuation tanks for
storage, therefore there may be a need to divert the existing foul water sewer under a S185 Agreement

to avoid the proposed location of one of the attenuation tanks.

The two existing vehicular accesses are to be retained. The access from Marlborough Road is to be
retained with possible minor changes at the interface with the existing footway. The existing access via
Calthorpe Street is also to be retained but will be directed to the proposed underground parking area at
lower ground floor level which may also require amendments to the existing footway. A further vehicle
access is proposed from Calthorpe Street to the south-west of the site which will allow access for
residents of the proposed town houses. The proposed southern access will also create a new pedestrian

route from Calthorpe Street.
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6.0

FLOOD RISK

A Flood Risk Assessment (FRA) has been prepared by Hydrock Consultants Limited. The report shows
that the site is entirely in Flood Zone 1, at low risk of fluvial and groundwater flooding. Furthermore,
the report concludes that the risk of surface and sewer flooding is low and that tidal flooding was
discounted. The report also notes that sequential/exception tests are not required and the risk of
infrastructure flooding was also assessed as low. Overall, the report concludes that the application
meets the flood risk requirements of the National Planning Policy Framework. Recommendations for

the proposed site are also made within the FRA and these can be reviewed within the report (refer

to Appendix F.)

As the Flood Risk Assessment was conducted prior to the completion of the drainage design, the
section on infrastructure failure does not cover the risk of the proposed drainage system failing. As
per the guidance from Oxfordshire County Council for Sustainable Drainage Systems, there is no
surcharging of any manholes for the 1 in 2-year storm event and no flooding from any manholes for
the 1 in 30-year storm event. Furthermore, there is no flooding from any manholes for the 1 in 100-

year +40% climate change storm event.

The risk of system failure has also been analysed by using the drainage model created for the design

within Causeway Flow and increasing the modelled return period until the system floods.

For the southern catchment of the site, the drainage network floods in the 1 in 109-year +40% storm
event at manholes within the southern access road and the garden of one of the town houses. In this
scenario, the flood exceedance route would be away from the townhouses and out of the site to the

west onto Calthorpe Street.

For the north catchment, due to the proposed levels of the site, the area that will flood first is the
area with the lowest cover level. This is the proposed lowered terrace area by the border of the site
with Marlborough Road Methodist Church to the east. In this scenario, the flood exceedance route

would be past the Methodist Church and onto Marlborough Road to the east.
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As the system has been modelled to exceedance over the required design standards, the modelled
flooding does not affect the overall drainage design. However, the manholes which flood can be used
to determine a safe egress route in the event of a serious flood event or system failure. The
recommendation is that the safe egress route from the site would be to exit via the vehicular route
to the north-east or the pedestrian routes to the north/north-west. Refer to Appendix C for the
proposed drainage layout showing expected flood exceedance routes for the scenarios described

above.
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7.0 PROPOSED DRAINAGE STRATEGY

7.1 Surface Water Drainage

A SuDS Strategy for surface water drainage works is required for this site and should be designed in
accordance with Non-Statutory Technical Standards for Sustainable Drainage Systems (March 2015)
to ensure proper drainage and manage the risk of flooding and pollution. Best current practice has

been used to determine suitable Sustainable Drainage Systems (SuDS) selection where possible.

Surface water runoff generated from the proposed impermeable areas seeks to meet the following

design objectives:

e Infiltration to ground as close as possible to source to recharge the groundwater and

watercourse base flows (depending on ground condition and existing site uses),

e Attenuate and control surface water runoff from proposed impermeable areas to the
equivalent of the Greenfield runoff rate or to an agreed betterment of the Brownfield

runoff rate.

e Manage surface water runoff from the site so that it does not increase and where

possible, reduces flood risk to third parties.

e Improve the quality of surface water discharge.

Several SuDS features should be ideally used throughout a site, linked together to form a SuDS train

providing treatment, control and attenuation processes.

As part of the Oxfordshire Lead Local Flood Authority SuDS guidance for developers, development
drainage design should consider urban creep at 10% (Oxfordshire Lead Local Flood Authority Local
Standards and Guidance for Surface Water Drainage on Major Development in Oxfordshire —

December 2021).
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The SuDS hierarchy gives guidance as to the priority or preference of different solutions:
e Rainwater re-use (rainwater harvesting/greywater recycling)
e Into the ground (infiltration)
e To asurface water body (e.g., an ordinary watercourse)
e To asurface water sewer, highway drain, or other drainage system

e To acombined sewer

These options have been considered as follows:

e Rainwater re-use has been discounted due to the associated cost with maintaining such a

system while also expecting the benefit of such a system to be minimal to the development.

e An infiltration drainage solution has been discounted for this site due to the desktop site
investigation study conducted (RKS: March 2023). The report concluded that infiltration is
not viable due to the presence of Charmouth Mudstone formation which is described as a

“low permeability soil”.

o It is currently not planned to conduct an invasive site investigation prior to the
submission of this drainage strategy as the site is still live. However, if such a survey
was required in the future, then it would be expected that this would be conditioned

as part of the planning response.
e Ahybrid solution involving infiltration has also been discounted for the reasons noted above.

e There is no surface water body located close enough to the site to allow for discharge. The
closest surface water body is the Oxford canal, approximately 400m away. It would not be

practical or feasible to discharge to a body so far away.

e There are surface water sewers in the roads that bound the site that can receive surface
water runoff. Therefore, it is proposed to discharge surface water runoff to the existing

surface water sewers located in Calthorpe Street and/or High Street.

e As this strategy seeks to achieve a higher priority level, discharge to a combined sewer has

not been considered.

Shear Design Page 10
7 Ashtree Court, Woodsy Close

Cardiff Gate Business Park

CARDIFF CF23 8RW

Tel : 02920 547000 22055.0100


https://www.essexdesignguide.co.uk/suds/discharge-locations/rainwater-re-use/
https://www.essexdesignguide.co.uk/suds/rates-and-storage/greenfield-runoff-rates/

D100 - DRAINAGE STRATEGY MAY 2023
CALTHORPE STREET, BANBURY, OX16 5EX

In order to proceed with a design for a surface water drainage system, it is necessary to design a
solution that, in addition to directing surface water runoff to an eventual location, it will also solve

the problem of storing excess runoff prior to discharge.

Surface water attenuation in the form of an above-ground pond has been discounted due to lack of
space onsite as there is no suitable location for a pond that would be large enough to provide the
required storage. Furthermore, a large above-ground pond would be detrimental to the character of
the area (an urban site within a town centre location) and it is therefore considered that a
combination of other SuDS features would be a more appropriate solution. It would be possible to

utilise below-ground storage in the form of geo-cellular tanks combined with other SuDS features.

This drainage strategy proposes to use underground attenuation with restricted discharge into the
Thames Water surface water sewer. The proposed attenuation has been designed to attenuate peak
flows from all storm events, up to and including the critical 1 in 100-year storm with a 40% allowance
for climate change and a coefficient of runoff (C,) value of 0.95 (as per the Oxfordshire County Council
- Local Standards and Guidance for Surface Water Drainage on Major Development in Oxfordshire)
which assumes that 95% of surface water runoff will enter the system. Refer to_Appendix C for the

proposed drainage layout (22074-106 — Proposed Drainage Layout).

The existing site brownfield runoff rate has been estimated by modelling the site in MicroDrainage
and has been estimated as approximately 150 L/s. However as noted above, developments should
aim to reach greenfield runoff rates where possible. Refer to Appendix J for greenfield runoff rate

calculations.

A pre-application consultation was submitted to Thames Water; who have indicated that a discharge
rate of 5 L/s/ha for surface water runoff is acceptable. Therefore, based upon a site are of 1.6ha and
approximately 10% proposed permeable area the proposed site runoff is to be 7.2 L/s. As the
requirement for urban creep is given as 10%, the total area considered for the drainage calculations
will be 1.6ha. Contact has also been made with the Oxfordshire Lead Local Flood Authority to request
confirmation of acceptance of the proposed surface water flow rate but at the time of writing this

report, a response has not yet been received.

Shear Design Page 11
7 Ashtree Court, Woodsy Close

Cardiff Gate Business Park

CARDIFF CF23 8RW

Tel : 02920 547000 22055.0100



D100 - DRAINAGE STRATEGY MAY 2023
CALTHORPE STREET, BANBURY, OX16 5EX

The surface water drainage strategy is to discharge at an overall flow rate of 7.2 L/s into the Thames
Water surface water sewers that are located in Calthorpe Street to the west and High Street to the
north. To avoid overly deep drainage at the north of the site, and due to a 3m level difference
between the north and south of the site, it is proposed to split the site into two “catchments” - north
& south, with the 7.2 L/s discharge rate being proportioned to the two catchments, with each one

discharging separately.

The south catchment is proposed to discharge into surface water manhole 4250 (Thames Water
sewer records) at a rate of 3.2 L/s. The northern catchment of the site is proposed to discharge either
into surface water manhole 4350 in Calthorpe Street, or into the existing discharge point to the north
of the site at a rate of 4.0 L/s. The proposal of discharging surface water runoff into multiple points

of the surface water sewer has been agreed in principle with Thames Water (See Appendix K).

It should be noted that the surface water discharge rates mentioned above are preliminary only and
subject to detailed design. Any new connection to an adopted sewer is subject to a Section 106
Agreement with the relevant drainage authority. Through discussions with Thames Water, it is
unlikely that they would intend to adopt any of the proposed surface water drainage, however if this

changes then a S104 Agreement would also be required.

For information relating to the existing adopted sewer layout refer to Appendix D. Further
confirmation will be required to confirm the viability of the proposed connection(s) and a determination

can be made after a site CCTV survey has been completed.
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7.1.1 Proposed Sustainable Drainage Systems (SUDS)

The overall drainage strategy is to use attenuation and restricted discharge; this is intended to be
used in conjunction with other SuDS features that aim to meet requirements of interception,

treatment, and biodiversity.
The proposed SuDS features are:

e Green roofs
e Blue roofs
e Permeable paving

e Geo-cellular tanks

It is proposed to utilise a system of green and blue roofs across the site that provide treatment and
possibly also storage respectively. These will include the additional benefit of slowing the rate at
which surface water runoff will enter the main drainage system, as well as, in the case of green roofs,

treating surface water runoff at source.

As the proposal for this site is still at the Planning stage, the current drainage design for the site will
not account for the additional storage provided by blue roofs. This will ensure that the site has

sufficient storage available if the blue roofs were to be changed to green roofs at a later stage.

A green roof is roof covered by plants or other vegetation; they can provide treatment at source to
surface water. The proposed green roofs will have discharge points that will convey surface water to

the drainage network.

A blue roof stores surface water runoff at source, which provides hydraulic control by slowing the
rate at which it enters the drainage system. A blue roof can either have a paved or vegetative surface;
a paved surface can be beneficial to allow the use of plant equipment on the roof area. The proposed

blue roofs will have discharge points that will convey surface water to the drainage network.

Surface water runoff that lands on proposed pitched roofs will be collected by a system of gutters

and rainwater pipes and discharge into the proposed permeable paving via diffuser boxes.
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A lined permeable paving system is a block-paved surface with a filter medium beneath it that
contains surface water runoff. This provides the benefit from a SuDS perspective of treating surface
water runoff at source. Permeable paving can be flush to the edge of a building due to the use of a
lined system with an impermeable “apron” to prevent water ingress into the ground around the

foundations, thereby maximising space.

It is proposed to utilise permeable paving to receive runoff that lands directly on the paving and to
receive runoff from the proposed pitched roof areas via the use of gutter, rainwater pipes and
diffuser boxes. Block paving will also provide hydraulic control by slowing the rate at which surface
water runoff discharges into the drainage network. Permeable block paving will not be used in areas
above the proposed basement parking area due to a need to reduce the construction height in line
with the required headroom needed in the basement. These areas will use linear drainage channels

or fin drains to convey surface runoff to the rest of the surface water network.

The site levels currently fall from the south-east of site to the north. There is an existing surface
water manhole which would create a suitable connection to the existing surface water sewer for the

north catchment, subject to CCTV survey.

The proposed drainage network has been modelled in Causeway Flow; this has shown that the
required storage for the north catchment, with a discharge rate of 4.0 L/s is 750m3, which is proposed
to be split between two geo-cellular attenuation tanks. The required storage for the south
catchment, with a discharge rate of 3.2 L/s, is 453m3, which will also be split between two

attenuation tanks. Therefore, the total storage required for this site is approximately 1,203m3 (please

refer to Appendix |).

When considering the required storage and designing the site layout, the proposed attenuation
volume will be taken as the value within the Flow network model. However, it should be noted that
the required volume of storage may change as the design process progresses and is subject to

detailed design.
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7.1.2

One factor that is likely to influence the required storage provided by the geo-cellular tanks is the
provision of blue roofs. As the exact arrangement of blue and green roofs has not yet been finalised,
any additional storage that may be provided by blue roofs has not been accounted for. When the
detailed design is undertaken, the additional storage provision should be factored into the drainage

network model to allow for consideration of reducing the size of the underground attenuation tanks.

Pollution Control

In keeping with best practice, consideration must be given to pollution control of surface water
runoff. Permeable paving and green roofs are to be used to treat surface water runoff at source and
in line with the Simple Index Approach within CIRIA Report C753, The SuDS Manual. The Simple Index
Approach (CIRIA: The SuDS Manual C753) allows for an analysis of the required treatment. All
treatment trains have been considered when designing for pollution control. The tables shown below

represent each treatment scenario. As all the total index values above exceed the minimum pollution

hazard indices, it is deemed that the development has sufficient treatment.

Treatment Train: Green Roof

Residential Roofs AL Mitigation Indices Total Index

Hazard Index .
(Pollution Hazard Indices =X+ e Pass/Fail

. Green Roofs .
Level: Very Low) (minimum) 0.5(xz)
Total suspended
solids (TSS) 0.3 0.8 0.8 0.5 Pass
Metals 0.2 0.8 0.8 0.6 Pass
Hydrocarbons 0.4 0.8 0.8 0.4 Pass
Treatment Train: Residential (Pitched) Roof to Permeable Pavement
Residential Roofs AL ulHEEUE IS Total Index
(Pollution Hazard Indices =X+ Score Pass/Fail
Permeable Pavement
Level: Very Low) - 0.5(x2)
(minimum)
Total suspended
solids (TSS) 0.3 0.7 0.7 0.4 Pass
Metals 0.2 0.6 0.6 0.4 Pass
Hydrocarbons 0.4 0.7 0.7 0.3 Pass
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Treatment Train: Permeable Paving
Individual Property . Mitigation Indices
Driveways, S Total Index
Cul de Sac & Haz.ard Index pass/Fail
General Access Indices =Xit Score
Roads (Pollution (minimum) 0.5(x)
Hazard Level: Low) Permeable Pavement
Total suspended
. . . . P
solids (TSS) 0.3 0.7 0.70 0.4 ass
Metals 0.2 0.6 0.60 04 Pass
Hydrocarbons 0.05 0.7 0.70 0.65 Pass

7.2 Foul Water Drainage

The site is currently assumed to be discharging foul flows into the foul network in the road adjacent

to the application site. The proposed residential foul water flows can be estimated using the British

Water Code of Practice, Flows and Loads — 4.

Based upon the planning proposals of 260 units and an estimated number of 560 residents and an

additional 50 visitors, therefore, the total number of people is circa 610.

Flows and Loads Design Criteria:

e Occupants: 610

e Peak flow per person: 150 L/day

e Dry Weather Flow: Factor of 6

e |Infiltration: 10%

Therefore, the peak foul flow for the proposed site is:

610 x 150 x 6 x 1.1

Foul =

86,400

Therefore, the peak foul flow from the proposed site will be 7.0 L/s. This rate has been agreed with

Thames Water as per the confirmation letter in Appendix K.
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It should be noted that the foul discharge rate noted above is preliminary only and subject to detailed
design. Any new connection to an adopted sewer is subject to a Section 106 Agreement with the

relevant drainage authority. A Section 104 Agreement may also be required.
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8.0 CONCLUSION

This Flood Risk Assessment and Drainage Strategy has been prepared by Shear Design Ltd on behalf
of their client, TR17 Banbury LLP for the site at Calthorpe Street, Banbury, OX16 5EX. The site is a

brownfield site and is approximately 1.6ha.

The proposed site is located entirely within Flood Zone 1 and is therefore at a low risk of flooding, no

sequential or exception test is required.

Site surveys confirmed the presence of existing drainage that drains from south to north and likely
discharges to the adopted surface water sewer to the north. There is also an adopted foul sewer in
the south-west of the site that will need to be diverted to allow room for proposed drainage. The
suitability of any existing drainage onsite that is intended to be reused will only be fully understood
once a drainage CCTV survey has been completed. This should be commissioned prior to detailed

design.

The overall surface water drainage strategy for this site is to use attenuation with restricted
discharge to the existing adopted sewers around the site. The site will utilise various SuDS features
including, permeable paving, blue & green roofs, soft landscaping, and geo-cellular attenuation
tanks. A surface water discharge rate has been agreed with Thames Water as 5 L/s/ha. With a
proposed site area of approximately 1.6 ha, factoring in the provision of soft landscaping, the
proposed surface water runoff for this site will be 7.2 L/s; this rate has also been agreed with Thames
Water. The required storage volume for surface water runoff for both drainage strategy options is

approximately 1,203m3.

The site will be split into two “catchments” which will discharge surface water to separate locations.
The north catchment is expected to discharge via the existing manhole in the private car park to the
north and the south catchment is expected to discharge into the existing adopted sewer in Calthorpe
Street (to the west of the site). The north catchment will require an estimated storage volume of

750m3 and the south will require approximately 453m?3,
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The proposed foul water drainage strategy is to discharge foul water flows into foul water sewers, in
Calthorpe Street and High Street. The estimated peak foul water flow for this development is 7.0 L/s.

Thames Water have confirmed that the adopted sewer network has capacity to receive these flows.

It should be noted that any foul or surface water discharge rates and drainage design information

provided herein are preliminary only and are subject to detailed design.

Report prepared by: -

ON BEHALF OF SHEAR DESIGN LTD
ED BACZYNSKI
GRADUATE CIVIL ENGINEER

Approved by: -

ON BEHALF OF SHEAR DESIGN LTD
DAMEON KILGOUR

ASSOCIATE

CIVIL ENGINEER
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SITE LOCATION PLAN
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TOPOGRAPHICAL SURVEY
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PROPOSED DRAINAGE LAYOUT
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Asset location

Property
search

Searches

Your reference CALTHORPE CENTRE
Our reference ALS/ALS Standard/2022_4688157
Search date 21 July 2022

Knowledge of features below the surface is essential for every development

The benefits of this knowledge not only include ensuring due diligence and avoiding risk, but also being able to ascertain the
feasibility of any development.

Did you know that Thames Water Property Searches can also provide a variety of utility searches including a more comprehensive
view of utility providers’ assets (across up to 35-45 different providers), as well as more focused searches relating to specific major
utility companies such as National Grid (gas and electric).

Contact us to find out more.

Thames Water Utilities Ltd
Property Searches, PO Box 3189, Slough SL1 4WW
DX 151280 Slough 13

searches@thameswater.co.uk
www.thameswater-propertysearches.co.uk

0800 009 4540

@0 e
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Searches

Search address supplied: Iceland Foods Plc, 56-60, Calthorpe Street, Banbury, OX16
5EX

Dear Sir / Madam

An Asset Location Search is recommended when undertaking a site development.lt is
essential to obtain information on the size and location of clean water and sewerage assets
to safeguard against expensive damage and allow cost-effective service design.

The following records were searched in compiling this report: - the map of public sewers &
the map of waterworks. Thames Water Utilities Ltd (TWUL) holds all of these.

This searchprovides maps showing the position, size of Thames Water assets close to the
proposed development and also manhole cover and invert levels, where available.

Please note that none of the charges made for this report relate to the provision of Ordnance
Survey mapping information. The replies contained in this letter are given following
inspection of the public service records available to this company. No responsibility can be
accepted for any error or omission in the replies.

You should be aware that the information contained on these plans is current only on the day
that the plans are issued. The plans should only be used for the duration of the work that is
being carried out at the present time. Under no circumstances should this data be copied or
transmitted to parties other than those for whom the current work is being carried out.

Thames Water do update these service plans on a regular basis and failure to observe the
above conditions could lead to damage arising to new or diverted services at a later date.

Contact Us

If you have any further queries regarding this enquiry please feel free to contact a member of
the team on 0800 009 4540, or use the address below:

Thames Water Utilities Ltd
Property Searches

PO Box 3189

Slough

SL1 4WW

Email: searches@thameswater.co.uk
Web: www.thameswater-propertysearches.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 2 of 14
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Waste Water Services

Please provide a copy extract from the public sewer map.

Enclosed is a map showing the approximate lines of our sewers. Our plans do not
show sewer connections from individual properties or any sewers not owned by
Thames Water unless specifically annotated otherwise. Records such as "private"
pipework are in some cases available from the Building Control Department of the
relevant Local Authority.

Where the Local Authority does not hold such plans it might be advisable to consult the
property deeds for the site or contact neighbouring landowners.

This report relates only to sewerage apparatus of Thames Water Utilities Ltd, it does
not disclose details of cables and or communications equipment that may be running
through or around such apparatus.

The sewer level information contained in this response represents all of the level data
available in our existing records. Should you require any further Information, please
refer to the relevant section within the 'Further Contacts' page found later in this
document.

For your guidance:

e The Company is not generally responsible for rivers, watercourses, ponds, culverts
or highway drains. If any of these are shown on the copy extract they are shown for
information only.

e Any private sewers or lateral drains which are indicated on the extract of the public
sewer map as being subject to an agreement under Section 104 of the Water
Industry Act 1991 are not an ‘as constructed’ record. It is recommended these
details be checked with the developer.

Clean Water Services

Please provide a copy extract from the public water main map.

Enclosed is a map showing the approximate positions of our water mains and
associated apparatus. Please note that records are not kept of the positions of
individual domestic supplies.

For your information, there will be a pressure of at least 10m head at the outside stop
valve. If you would like to know the static pressure, please contact our Customer
Centre on 0800 316 9800. The Customer Centre can also arrange for a full flow and

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 3 of 14
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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pressure test to be carried out for a fee.

For your guidance:

e Assets other than vested water mains may be shown on the plan, for information
only.

e If an extract of the public water main record is enclosed, this will show known public
water mains in the vicinity of the property. It should be possible to estimate the
likely length and route of any private water supply pipe connecting the property to
the public water network.

Payment for this Search

A charge will be added to your suppliers account.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 4 of 14
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Further contacts:

Waste Water queries

Should you require verification of the invert levels of public sewers, by site
measurement, you will need to approach the relevant Thames Water Area Network
Office for permission to lift the appropriate covers. This permission will usually
involve you completing a TWOSA form. For further information please contact our
Customer Centre on Tel: 0845 920 0800. Alternatively, a survey can be arranged,

for a fee, through our Customer Centre on the above number.

If you have any questions regarding sewer connections, budget estimates,
diversions, building over issues or any other questions regarding operational issues

please direct them to our service desk. Which can be contacted by writing to:

Developer Services (Waste Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Clean Water queries

Should you require any advice concerning clean water operational issues or clean

water connections, please contact:

Developer Services (Clean Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

6502
651F
541A
551w
541B
5502
5503
5402
5517
651G
651H
6402
6456
6452
641G
6401
6451
6403
6503
651E
641C
7452
7402
6454
7451
7404
6455
7403
6450
641F
641D
641E
7503
7506
7502
711A
611K
6153
6158
6150
6101
6157
6152
621E
6251
621B
621F
621D
6252
621A
6253
621H
6202
6201
522V
6250
621C
631C
631B
6301
531B
631D
631A
641A
601A
6001
6053
6052
611F
611D
611E
6102
611A
611G
6151
611B
611H
611C
611l
711B
611J
4405
4454
451C
451E
451D
4451
4402
4450
441D
4401

96.27
n/a
n/a
n/a
n/a
96.49
96.46
95.5
n/a
n/a
n/a
94.39
n/a
94.33
n/a
94.23
94.2
94.03
95.29
n/a
n/a
93.25
93.39
n/a
93.5
93.57
n/a
93.43
93.6
n/a
n/a
n/a
94.36
94.47
94.35
n/a
n/a
n/a
n/a
99.55
99.38
n/a
n/a
99.03
n/a
97.55
96.8
n/a
96.7
n/a
94.45
n/a
96.52
95.61
n/a
95.78
n/a
n/a
n/a
94.38
n/a
n/a
n/a
n/a
n/a
106.45
n/a
106.94
n/a
n/a
n/a
104.82
n/a
n/a
103.63
n/a
n/a
n/a
n/a
n/a
n/a
97.29
97.2
n/a
n/a
n/a
96.93
96.85
96.76
n/a
96.69

92.78
n/a
n/a
n/a
n/a
93.87
93.4
93.16
n/a
n/a
n/a
91.12
n/a
92.04
n/a
90.73
91.74
91.6
92.46
n/a
n/a
90.75
89.83
n/a
91.01
90.01
n/a
89.97
91.1
n/a
n/a
n/a
91.8
91.97
91.22
n/a
n/a
n/a
n/a
98.39
98.14
n/a
n/a
97.75
n/a
95.64
95.5
n/a
95.78
n/a
n/a
n/a
93.97
92.68
n/a
94.24
n/a
n/a
n/a
92.34
n/a
n/a
n/a
n/a
n/a
104.74
n/a
105.22
n/a
n/a
n/a
102.99
n/a
n/a
102.01
n/a
n/a
n/a
n/a
n/a
n/a
94.03
95.46
n/a
n/a
n/a
94.6
93.44
9451
n/a
93.17
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

441E
451F
551U
551S
551V
541C
5401
551Y
552A
541D
551X
552B
3404
3405
3502
3458
341B
341C
341A
4453
4404
441F
441A
4409
4410
4403
4452
2302
2351
231B
2301
2350
3403
3302
3455
4302
4350
4301
331A
3301
3456
441C
3454
3459
3453
3402
441B
3452
3451
3401
3450
521M
521L
521Y
521T
522F
521D
522B
521S
521P
521N
521
521E
5210
521K
521C
5201
522T
522U
521B
521A
522w
5304
531A
5301
5303
5302
5308
5403
5404
511A
521V
522L
522K
522M
521X
522N
5220
521W
521F
522P
522S
521G

n/a
n/a
n/a
n/a
n/a
n/a
95.54
n/a
n/a
n/a
n/a
n/a
101.71
n/a
102.57
n/a
n/a
n/a
n/a
99
98.92
n/a
n/a
98.22
97.81
97.55
97.5
103.34
103.35
n/a
102.35
102.37
101.33
102.05
101.3
102.6
99.28
99.29
n/a
101.04
101.22
n/a
101.04
n/a
100.5
100.39
n/a
100.37
100.35
99.91
99.85
100.5
99.35
99.3
n/a
99.6
99.29
99.67
n/a
98.5
99.5
97.7
99.42
99.4
98.7
99.34
99.18
99.3
n/a
n/a
n/a
n/a
97.55
n/a
97.21
96.78
97.86
n/a
95.97
97.45
100.74
99.6
n/a
100.74
n/a
n/a
n/a
n/a
n/a
100.55
n/a
100.48
99.55

n/a
n/a
n/a
n/a
n/a
n/a
91.83
n/a
n/a
n/a
n/a
n/a
98.9
n/a
100.16
n/a
n/a
n/a
n/a
96.54
94.99
n/a
n/a
n/a
96.22
93.7
95.04
99.53
101.07
n/a
98.32
99.71
97.13
n/a
98.77
98.79
97.38
95.82
n/a
98.28
99.1
n/a
98.38
n/a
98.05
96.31
n/a
97.93
97.93
95.82
97.3
99.6
98.6
98.85
n/a
99
98.75
98.8
n/a
95.7
98.75
95.75
98.53
98.66
97.8
98.43
96.86
n/a
n/a
n/a
n/a
n/a
95.03
n/a
94.39
94.44
95.01
n/a
93.89
94.95
99.8
98.62
n/a
100
n/a
n/a
n/a
n/a
n/a
100
n/a
99.43
98.8
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

522Q
521H
521U
522D
522R
522E
521R
522H
522
522C
5217
522A
522J
522G
3151
411A
4101
3203
4218
421A
3218
321A
3204
421C
3202
3250
3201
421D
4250
2202
211D
211C
211B
2101
211A
2203
221A
221B
221D
2204
2003
2050
2002
2102
3001
3054
5001
5050
5150
5102
5152
4150
5151
5101
5103
511B
511C
511E
511D
511F
511G
511H
5111
511J
511K
301D
4001
3152
4103
4102
3150
3101
551
551G
551H
5508
551A
5451
5518
551C
551D
551Q
5510
551M
551E
551N
551F
551J
5452
551P
5450

n/a
99.2
99.2
100.85
n/a
n/a
98.47
n/a
n/a
100.87
n/a
n/a
100.23
n/a
n/a
n/a
105.91
105.9
n/a
n/a
n/a
n/a
104.87
n/a
104.63
104.66
104.67
n/a
102.54
n/a
n/a
n/a
n/a
110.51
n/a
n/a
n/a
n/a
n/a
n/a
115.31
115.32
115.37
113.86
115.1
n/a
n/a
110.35
108.47
108.43
n/a
110.87
107.21
101.79
103.72
100.8
99.55
100.05
99.9
n/a
n/a
n/a
n/a
n/a
n/a
n/a
113.16
n/a
111.45
111.88
111.52
110.81
n/a
n/a
n/a
n/a
n/a
95.6
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
95.41
n/a
95.31

n/a
98.45
98.45
99.95
n/a
n/a
96.95
n/a
n/a
99.67
n/a
n/a
99.23
n/a
n/a
n/a
103.04
103.11
n/a
n/a
n/a
n/a
102.5
n/a
101.63
102.36
100.94
n/a
100.71
n/a
n/a
n/a
n/a
108.21
n/a
n/a
n/a
n/a
n/a
n/a
113.54
113.72
113.68
111.08
113.25
n/a
n/a
108.64
106.11
106.33
n/a
109.19
105.79
99.26
100.52
99.7
98.8
99.45
98.7
n/a
n/a
n/a
n/a
n/a
n/a
n/a
110.54
n/a
110.47
110.17
110.33
107.85
n/a
n/a
n/a
n/a
n/a
93.35
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
93.66
n/a
93
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Manhole Cover Level

Manhole Reference

Manhole Invert Level

of mains and services must be verified and established on site before any works are undertaken.

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
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Public Sewer Types (Operated and maintained by Thames Water) Sewer Fittings Other Symbols
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Surface Water Sower: A sower designed 1o convey surface waler (eg.
rain wator from roofs, yords and cor parks) to rivors or walshcourses
= Oam Chase B vem = invert Level ] Burmmil
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+ + Sl S
Eorm S o Lines denoling areas of Underpround Suneys. etc.
rational Controls
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-
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- s Burface walir seser NOCEtes that Lhe discharges into & stream
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-
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IF Proposad -3 DT St =d i N Turmal
o
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._.:m3mm<<m5=c:__=mm_.3__uanmnv\mmma_._mm,_uOmoxm._mw_m_o;msm_LA<<<Oxaﬂmmom_oéza _ummmjo_?_n
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk



Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.
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The width of the displayed area is 500 m and the centre of the map is located at OS coordinates 445466, 240315.
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
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Terms and Conditions

All sales are made in accordance with Thames Water Ultilities Limited (TWUL) standard terms and conditions
unless previously agreed in writing.

1.
2.
3.

All goods remain in the property of Thames Water Utilities Ltd until full payment is received.

Provision of service will be in accordance with all legal requirements and published TWUL policies.

All invoices are strictly due for payment 14 days from due date of the invoice. Any other terms must
be accepted/agreed in writing prior to provision of goods or service, or will be held to be invalid.
Thames Water does not accept post-dated cheques-any cheques received will be processed for
payment on date of receipt.

In case of dispute TWUL's terms and conditions shall apply.

Penalty interest may be invoked by TWUL in the event of unjustifiable payment delay. Interest
charges will be in line with UK Statute Law ‘The Late Payment of Commercial Debts (Interest) Act

1998’.

7. Interest will be charged in line with current Court Interest Charges, if legal action is taken.
8. A charge may be made at the discretion of the company for increased administration costs.

A copy of Thames Water's standard terms and conditions are available from the Commercial Billing Team
(cashoperations@thameswater.co.uk).

We publish several Codes of Practice including a guaranteed standards scheme. You can obtain copies of
these leaflets by calling us on 0800 316 9800

If you are unhappy with our service you can speak to your original goods or customer service provider. If you
are not satisfied with the response, your complaint will be reviewed by the Customer Services Director. You
can write to her at: Thames Water Utilities Ltd. PO Box 492, Swindon, SN38 8TU.

If the Goods or Services covered by this invoice falls under the regulation of the 1991 Water Industry Act, and
you remain dissatisfied you can refer your complaint to Consumer Council for Water on 0121 345 1000 or
write to them at Consumer Council for Water, 1st Floor, Victoria Square House, Victoria Square, Birmingham,

B2 4AJ.

Ways to pay your bill

Credit Card

Call 0800 009 4540
quoting your invoice
number starting CBA or
ADS / OSS

BACS Payment

Account number
90478703

Sort code 60-00-01

A remittance advice must
be sent to:

Thames Water Utilities
Ltd., PO Box 3189,
Slough SL1 4WW.

or email
ps.billing@thameswater.

co.uk

Telephone Banking

By calling your bank and
quoting:

Account number
90478703

Sort code 60-00-01

and your invoice number

Cheque

Made payable to ‘Thames
Water Utilities Ltd’

Write your Thames Water
account number on the
back.

Send to:

Thames Water Utilities
Ltd., PO Box 3189,
Slough SL1 4WW

or by DX to 151280
Slough 13

Thames Water Utilities Ltd Registered in England & Wales No. 2366661 Registered Office Clearwater Court, Vastern Rd, Reading, Berks, RG1 8DB.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Rainfall Methodology FEH-99
Return Period (years) 100
Additional Flow (%) 0
C(1km) -0.024
D1 (1km) 0.315
D2 (1km) 0.333
D3 (1km) 0.249

Name

OO NOYTULLD WNER

FEH-99
-0.024
0.315
0.333

Rainfall Methodology
C (1km)

D1 (1km)

D2 (1km)

15 30 60 120 180

Design Settings

E (1km) 0.301
F(1km) 2.480
Cv 0.950
Time of Entry (mins) 5.00
Maximum Time of Concentration (mins) 30.00
Maximum Rainfall (mm/hr) 50.0
Minimum Velocity (m/s) 1.00
Nodes
Area TofE Cover Diameter Easting
(ha) (mins) Level (mm) (m)
(m)
0.125 5.00 103.150 1350 445482.338
0.245 5.00 103.150 1350 445473.173
0.020 10.00 103.000 1350 445444.997
0.034 5.00 103.000 1350 445448.219
103.000 1350 445449.801
103.000 1350 445451.163
103.000 1350 445432.691
0.088 5.00 103.000 1350 445431.118
0.073 5.00 103.000 1200 445403.222
103.150 1350 445411.122
103.000 1350 445412.268
102.540 1200 445410.990
Simulation Settings
D3 (1km) 0.249 Winter CV
E (1km) 0.301 Analysis Speed
F(1km) 2.480 Skip Steady State
Summer CV  0.950 Drain Down Time (mins)
Storm Durations
240 360 480 600 720 960

Level Soffits
2.000

Connection Type

Minimum Backdrop Height (m)

Preferred Cover Depth (m) 0.900
Include Intermediate Ground v
Enforce best practice design rules  x

Northing  Depth
(m) (m)
240296.665 1.350
240260.005 1.443
240239.532 1.275
240253.404 1.319
240256.862 1.425
240262.851 1.850
240267.561 1.900
240271.734 1.950
240271.945 1.200
240283.035 2.150
240288.552 2.100
240300.453 1.830
0.950 Additional Storage (m¥ha) 20.0

Normal Check Discharge Rate(s) x
X Check Discharge Volume  x
240

1440 2160 2880 4320

Flow+ v10.3 Copyright © 1988-2023 Causeway Technologies Ltd
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CAUSEWY

Shear Design Ltd
Network: SW-South
Edward Baczynski
05/05/2023

Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (Q%)
109 40 0 0

Node 11 Online Hydro-Brake® Control

Objective  (HE) Minimise upstream storage
Sump Available v
Product Number CTL-SHE-0081-3200-1300-3200
Min Outlet Diameter (m) 0.100
Min Node Diameter (mm) 1200

Flap Valve x
Replaces Downstream Link v/
Invert Level (m) 100.900
Design Depth (m) 1.300
Design Flow (I/s) 3.2

Node 10 Depth/Area Storage Structure

Base Inf Coefficient (m/hr)  0.00000 Safety Factor 2.0 Invert Level (m) 101.000
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 194.0 0.0 1.000 194.0 0.0 1.001 0.0 0.0
Node 7 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 101.100
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m) (m?) (m)  (m)  (m?) (m) (m?) (m?)
0.000 31.0 0.0 1.000 31.0 0.0 1.001 0.0 0.0
Node 8 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 101.050

Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)

Flow+ v10.3 Copyright © 1988-2023 Causeway Technologies Ltd
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Shear Design Ltd File: 22055-Flow Model V9.5.3 2023-05-02.pfc | Page 3
CAUSEMY Network: SW-South
Edward Baczynski
05/05/2023
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m)  (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 194.0 0.0 1.000 194.0 0.0 1.001 0.0 0.0
Node 6 Depth/Area Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Safety Factor 2.0 Invert Level (m) 101.150
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?)  (m?) (m) (m?) (m?)
0.000 34.0 0.0 1.000 34.0 0.0 1.001 0.0 0.0
Rainfall

Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
109 year +40% CC 15 minute summer 731.544  207.002 109 year +40% CC 600 minute summer 39.936 10.923
109 year +40% CC 15 minute winter 513.364 207.002 109 year +40% CC 600 minute winter 27.287 10.923
109 year +40% CC 30 minute summer 420.895 119.099 109 year +40% CC 720 minute summer 35.242 9.445
109 year +40% CC 30 minute winter 295.365 119.099 109 year +40% CC 720 minute winter 23.685 9.445
109 year +40% CC 60 minute summer 259.294 68.524 109 year +40% CC 960 minute summer 28.664 7.548
109 year +40% CC 60 minute winter 172.269 68.524 109 year +40% CC 960 minute winter 18.988 7.548
109 year +40% CC 120 minute summer  149.186 39.425 109 year +40% CC 1440 minute summer 20.531 5.503
109 year +40% CC 120 minute winter 99.115 39.425 109 year +40% CC 1440 minute winter 13.798 5.503
109 year +40% CC 180 minute summer  110.879 28.533 109 year +40% CC 2160 minute summer 14.515 4.012
109 year +40% CC 180 minute winter 72.074 28.533 109 year +40% CC 2160 minute winter 10.001 4.012
109 year +40% CC 240 minute summer 85.834 22.683 109 year +40% CC 2880 minute summer 11.961 3.206
109 year +40% CC 240 minute winter 57.026 22.683 109 year +40% CC 2880 minute winter 8.039 3.206
109 year +40% CC 360 minute summer 63.794 16.416 109 year +40% CC 4320 minute summer 8.639 2.259
109 year +40% CC 360 minute winter 41.468 16.416 109 year +40% CC 4320 minute winter 5.689 2.259
109 year +40% CC 480 minute summer 49.385 13.051 109 year +40% CC 5760 minute summer 6.883 1.762
109 year +40% CC 480 minute winter 32.810 13.051 109 year +40% CC 5760 minute winter 4.455 1.762

Flow+ v10.3 Copyright © 1988-2023 Causeway Technologies Ltd




Shear Design Ltd File: 22055-Flow Model V9.5.3 2023-05-02.pfc | Page 4
CAUSEMY Network: SW-South
Edward Baczynski
05/05/2023
Results for 109 year +40% CC Critical Storm Duration. Lowest mass balance: 93.49%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)
960 minute winter 1 900 102.998 1.198 6.3 3.9387 0.0000 FLOOD RISK
960 minute winter 2 900 102.998 1.291 18.6 6.2272 0.0000 FLOOD RISK
960 minute winter 3 900 103.000 1.275 1.0 2.2236 0.2044 FLOOD
960 minute winter 4 900 103.000 1.319 7.7 2.5773 0.0626 FLOOD
960 minute winter 5 900 102.999 1.424 6.5 2.0383 0.0000 FLOOD RISK
960 minute winter 6 900 103.000 1.850 21.3  36.6644 0.2858 FLOOD
960 minute winter 7 900 103.000 1.900 189 33.7341 0.2805 FLOOD
960 minute winter 8 900 102.998 1.948 22.8 198.6381 0.0000 FLOOD RISK
960 minute winter 9 900 102.997 1.197 3.7 2.8094 0.0000 FLOOD RISK
960 minute winter 10 900 102.997 1.997 13.9 196.9547 0.0000 FLOOD RISK
960 minute winter 11 900 102.997 2.097 12.0 3.0009 0.0000 FLOOD RISK
15 minute summer 11_OUT 1 100.710 0.000 3.0 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 (m3)
960 minute winter 1 1.000 2 6.3 0.505 0.040 5.9873
960 minute winter 2 1.001 6 18.6 0.746 0.036  3.5163
960 minute winter 3 2.000 4 1.6 0.323 0.015  1.5707
960 minute winter 4 2.001 5 -4.5 1.001 -0.013 0.4195
960 minute winter 5 2.002 6 -6.5 0.180 -0.012 0.6774
960 minute winter 6 1.002 7 18.9 0.644 0.115  3.0204
960 minute winter 7 1.003 8 20.7 0.869 0.061  0.7067
960 minute winter 8 1.004 10 10.2 0.574 0.068  3.6393
960 minute winter 9 3.000 10 3.7 1.145 0.014  0.9588
960 minute winter 10 1.005 11 12.0 0.415 0.028  0.8928
960 minute winter 11 Hydro-Brake® 11_OUT 4.0 207.6

Flow+ v10.3 Copyright © 1988-2023 Causeway Technologies Ltd
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File: 22055 - F Block V1.0 20230517.pfd
Network: Storm Network

Edward Baczynski

05/06/2023

Page 1

Rainfall Methodology
Return Period (years)
Additional Flow (%)
C (1km)

D1 (1km)

D2 (1km)

D3 (1km)

Node

10

11

FEH-99
100

40
-0.024
0.315
0.333
0.249

Name

10
11
12
13
14
15
6_OUT

Easting
(m)

Design Settings

E (1km) 0.301 Connection Type
F(1km) 2.480 Minimum Backdrop Height (m)
CV 0.750 Preferred Cover Depth (m)
Time of Entry (mins) 12.00 Include Intermediate Ground
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules
Maximum Rainfall (mm/hr) 50.0
Minimum Velocity (m/s) 1.00
Nodes
Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)

0.110 12.00 97.175 600 445487.055 240419.728 0.650

98.025 1200 445493.916 240401.624 2.475

98.025 1200 445487.562 240398.223 2.518

98.025 1200 445481.213 240394.807 2.575

98.025 600 445479.848 240397.344 2.592

97.325 600 445485.961 240420.569 2.034

95.070 1200 445494.748 240425.789 1.351

Manhole Schedule
Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m)  (mm) (m)  (mm)
445487.055 240419.728 97.175 0.650 600
Qﬂ 0 | 1.000 96.525 225
445493.916 240401.624 98.025 2.475 1200 1 1| 1.000 95.550 225
>

0 | 1.001 95.550 225

Level Soffits
0.200

1.200

v

v

Flow+ v10.3 Copyright © 1988-2023 Causeway Technologies Ltd
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CAUSEMY Network: Storm Network
Edward Baczynski

05/06/2023

Manhole Schedule

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
12 445487.562 240398.223 98.025 2.518 1200 1| 1.001 95.507 225

0 | 1.002 95.507 225

13 445481.213 240394.807 98.025 2.575 1200 1 1.002 95.450 225
1

0 | 1.003 95.450 225

14 445479.848 240397.344 98.025 2.592 600 11.003 95.433 225

0 | 1.004 95.433 150

15 445485.961 240420.569 97.325 2.034 600 1 1.004 95.291 150

©

0 | 1.005 95.291 150

6_OUT 445494.748 240425.789 95.070 1.351 1200 1 1.005 093.719 150

o L TR

Simulation Settings

Rainfall Methodology FEH-99 D3 (1km) 0.249 Winter CV  0.950 Additional Storage (m¥ha) 20.0
C(1km) -0.024 E (1km) 0.301 Analysis Speed Normal Check Discharge Rate(s) x
D1 (1km) 0.315 F (1km) 2.480 Skip Steady State x Check Discharge Volume  x
D2 (1km) 0.333 Summer CV  0.950 Drain Down Time (mins) 240

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640
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Network: Storm Network
Edward Baczynski
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File: 22055 - F Block V1.0 20230517.pfd

Page 3

Return Period
(years)

30

Climate Change Additional Area

Additional Flow

Return Period Climate Change Additional Area

(CC %) (A %) (Q %) (years) (CC %) (A %)
0 0 0 100 40 0
0 0 0
Node 13 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 95.450 Product Number CTL-SHE-0032-5000-1000-5000
Design Depth (m) 1.000 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 0.5 Min Node Diameter (mm) 1200
Node 12 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 95.507
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?)
0.000 100.0 0.0 1.000 100.0 0.0 1.001 0.0 0.0
Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
2 year 15 minute summer 123.292 34.887 2 year 240 minute summer 19.284 5.096
2 year 15 minute winter 86.521 34.887 2 year 240 minute winter 12.812 5.096
2 year 30 minute summer 76.222 21.568 2 year 360 minute summer 14.948 3.847
2 year 30 minute winter 53.489 21.568 2 year 360 minute winter 9.717 3.847
2 year 60 minute summer 50.456 13.334 2 year 480 minute summer 11.922 3.151
2 year 60 minute winter 33.522 13.334 2 year 480 minute winter 7.921 3.151
2 year 120 minute summer 31.193 8.243 2 year 600 minute summer 9.867 2.699
2 year 120 minute winter 20.724 8.243 2 year 600 minute winter 6.742 2.699
2 year 180 minute summer 24.179 6.222 2 year 720 minute summer 8.873 2.378
2 year 180 minute winter 15.717 6.222 2 year 720 minute winter 5.963 2.378

Additional Flow
(Q %)
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CAUSEMY Network: Storm Network
Edward Baczynski
05/06/2023
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

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

2 year 960 minute summer 7.435 1.958 30 year 480 minute summer 25.435 6.722
2 year 960 minute winter 4,925 1.958 30 year 480 minute winter 16.899 6.722
2 year 1440 minute summer 5.554 1.489 30 year 600 minute summer 20.713 5.665
2 year 1440 minute winter 3.733 1.489 30 year 600 minute winter 14.152 5.665
2 year 2160 minute summer 4.096 1.132 30 year 720 minute summer 18.383 4.927
2 year 2160 minute winter 2.822 1.132 30 year 720 minute winter 12.354 4.927
2 year 2880 minute summer 3.477 0.932 30 year 960 minute summer 15.086 3.973
2 year 2880 minute winter 2.337 0.932 30 year 960 minute winter 9.994 3.973
2 year 4320 minute summer 2.619 0.685 30 year 1440 minute summer 10.944 2.933
2 year 4320 minute winter 1.725 0.685 30 year 1440 minute winter 7.355 2.933
2 year 5760 minute summer 2.150 0.550 30 year 2160 minute summer 7.836 2.166
2 year 5760 minute winter 1.392 0.550 30 year 2160 minute winter 5.399 2.166
2 year 7200 minute summer 1.821 0.465 30 year 2880 minute summer 6.515 1.746
2 year 7200 minute winter 1.175 0.465 30 year 2880 minute winter 4.379 1.746
2 year 8640 minute summer 1.585 0.404 30 year 4320 minute summer 4.766 1.246
2 year 8640 minute winter 1.023 0.404 30 year 4320 minute winter 3.139 1.246
2 year 10080 minute summer 1.410 0.360 30 year 5760 minute summer 3.831 0.981
2 year 10080 minute winter 0.910 0.360 30 year 5760 minute winter 2.480 0.981
30 year 15 minute summer 338.091 95.668 30 year 7200 minute summer 3.193 0.815
30 year 15 minute winter 237.257 95.668 30 year 7200 minute winter 2.061 0.815
30 year 30 minute summer 198.782 56.248 30 year 8640 minute summer 2.743 0.700
30 year 30 minute winter 139.496 56.248 30 year 8640 minute winter 1.771 0.700
30 year 60 minute summer 125.143 33.072 30 year 10080 minute summer 2.413 0.616
30 year 60 minute winter 83.142 33.072 30 year 10080 minute winter 1.557 0.616
30 year 120 minute summer 73.578 19.445 100 year +40% CC 15 minute summer 710.672  201.096
30 year 120 minute winter 48.884 19.445 100 year +40% CC 15 minute winter 498.717  201.096
30 year 180 minute summer 55.383 14.252 100 year +40% CC 30 minute summer 409.476  115.868
30 year 180 minute winter 36.000 14.252 100 year +40% CC 30 minute winter 287.352  115.868
30 year 240 minute summer 43.261 11.433 100 year +40% CC 60 minute summer 252.623 66.761
30 year 240 minute winter 28.741 11.433 100 year +40% CC 60 minute winter 167.837 66.761
30 year 360 minute summer 32.563 8.379 100 year +40% CC 120 minute summer  145.557 38.466
30 year 360 minute winter 21.167 8.379 100 year +40% CC 120 minute winter 96.705 38.466
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Shear Design Ltd File: 22055 - F Block V1.0 20230517.pfd Page 5
CAUSEMY Network: Storm Network
Edward Baczynski
05/06/2023
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

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

100 year +40% CC 180 minute summer 108.273 27.862 100 year +40% CC 1440 minute winter 13.532 5.397
100 year +40% CC 180 minute winter 70.380 27.862 100 year +40% CC 2160 minute summer 14.247 3.938
100 year +40% CC 240 minute summer 83.867 22.164 100 year +40% CC 2160 minute winter 9.817 3.938
100 year +40% CC 240 minute winter 55.719 22.164 100 year +40% CC 2880 minute summer 11.747 3.148
100 year +40% CC 360 minute summer 62.385 16.054 100 year +40% CC 2880 minute winter 7.895 3.148
100 year +40% CC 360 minute winter 40.552 16.054 100 year +40% CC 4320 minute summer 8.492 2.220
100 year +40% CC 480 minute summer 48.323 12.770 100 year +40% CC 4320 minute winter 5.592 2.220
100 year +40% CC 480 minute winter 32.105 12.770 100 year +40% CC 5760 minute summer 6.770 1.733
100 year +40% CC 600 minute summer 39.095 10.693 100 year +40% CC 5760 minute winter 4.382 1.733
100 year +40% CC 600 minute winter 26.712 10.693 100 year +40% CC 7200 minute summer 5.605 1.430
100 year +40% CC 720 minute summer 34.513 9.250 100 year +40% CC 7200 minute winter 3.618 1.430
100 year +40% CC 720 minute winter 23.195 9.250 100 year +40% CC 8640 minute summer 4.791 1.222
100 year +40% CC 960 minute summer 28.088 7.396 100 year +40% CC 8640 minute winter 3.092 1.222
100 year +40% CC 960 minute winter 18.606 7.396 100 year +40% CC 10080 minute summer 4.195 1.070
100 year +40% CC 1440 minute summer 20.136 5.397 100 year +40% CC 10080 minute winter 2.707 1.070
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CAUSEMY Network: Storm Network
Edward Baczynski
05/06/2023
Results for 2 year Critical Storm Duration. Lowest mass balance: 99.37%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3)

15 minute winter 10 14 96.573 0.048 11.9 0.1769 0.0000 OK

15 minute summer 11 9 95.722 0.172 11.8 0.1945 0.0000 OK

480 minute winter 12 464 95.686 0.179 24 17.2056 0.0000 OK

480 minute winter 13 448 95.686 0.236 1.2 0.2674 0.0000 SURCHARGED

15 minute summer 14 27 95451 0.018 0.3 0.0052 0.0000 OK

15 minute summer 15 28 95.299 0.008 0.3 0.0022 0.0000 OK

15 minute summer 6_OUT 28 93.727 0.008 0.3 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 (m3)
15 minute winter 10 1.000 11 11.9 1.183 0.101 0.3398
15 minute summer 11 1.001 12 13.1 1.444 0.327 0.1187
480 minute winter 12 1.002 13 1.2 0.152 0.025 0.2655
480 minute winter 13 Hydro-Brake® 14 0.3
15 minute summer 14 1.004 15 0.3 0.467 0.026 0.0189
15 minute summer 15 1.005 6_0OUT 0.3 1.022 0.005 0.0035 5.0
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Shear Design Ltd

File: 22055 - F Block V1.0 20230517.pfd Page 7
Network: Storm Network
Edward Baczynski
05/06/2023

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.37%

Node Event us Peak
Node (mins)
15 minute winter 10 14
960 minute winter 11 915
960 minute winter 12 915
960 minute winter 13 915
960 minute winter 14 915
960 minute winter 15 915
960 minute winter 6_OUT 915
Link Event us Link
(Upstream Depth) Node
15 minute winter 10 1.000
960 minute winter 11 1.001
960 minute winter 12 1.002
960 minute winter 13 Hydro-Brake®
960 minute winter 14 1.004
960 minute winter 15 1.005

Level
(m)
96.606
95.982
95.982
95.982
95.452
95.299
93.727

DS
Node
11
12
13
14
15
6_OUT

Depth Inflow

(m)
0.081
0.432
0.475
0.532
0.019
0.008
0.008

Outflow

(1/s)

32.6
2.9
28 4
1.1
0.4
0.4
0.4

Node

Vol (m3)

0.2961
0.4890
5.6941
0.6021
0.0055
0.0023
0.0000

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

(1/s)
32.6

2.8
11
0.4
0.4
0.4

(m/s)
1.573
0.512
0.146

0.480
1.051

0.278
0.071
0.023

0.028
0.005

Status

OK
SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
OK

Link Discharge

Vol (m3) Vol (m3)
0.4518
0.2866
0.2867

0.0202
0.0037 23.8
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CAUSEMY Network: Storm Network
Edward Baczynski
05/06/2023
Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.37%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3

15 minute winter 10 15 96.658 0.133 68.5 0.4881 0.0000 OK

960 minute winter 11 930 96.618 1.068 54 1.2075 0.0000 SURCHARGED

960 minute winter 12 930 96.618 1.111 5.3 96.3036 0.0000 SURCHARGED

960 minute winter 13 930 96.618 1.168 1.1  1.3206 0.0000 SURCHARGED

960 minute winter 14 930 95.456 0.023 0.5 0.0064 0.0000 OK

960 minute winter 15 930 95.301 0.010 0.5 0.0027 0.0000 OK

960 minute winter 6_OUT 930 93.728 0.009 0.5 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 (m3)
15 minute winter 10 1.000 11 68.2 1.922 0.581 0.6216
960 minute winter 11 1.001 12 53 0.596 0.132 0.2866
960 minute winter 12 1.002 13 1.1 0.157 0.024 0.2867
960 minute winter 13 Hydro-Brake® 14 0.5
960 minute winter 14 1.004 15 0.5 0.532 0.039 0.0256
960 minute winter 15 1.005 6_0UT 0.5 1.166 0.008 0.0047 29.9
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Rainfall Methodology
Return Period (years)
Additional Flow (%)
C (1km)

D1 (1km)

D2 (1km)

D3 (1km)

Node

1

2

FEH-99
100

-0.024
0.315
0.333
0.249

Name

OO NOOULL B WN B

Easting
(m)

445518.503 240317.583

445514.270 240308.937

Design Settings

E (1km) 0.301 Connection Type
F(1km) 2.480 Minimum Backdrop Height (m)
CV 0.950 Preferred Cover Depth (m)
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) 50.0
Minimum Velocity (m/s) 1.00
Nodes
Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
0.061 5.00 98.700 600 445518.503 240317.583 1.150
0.064 5.00 100.250 1200 445514.270 240308.937 3.150
0.095 5.00 100.000 1350 445490.208 240307.301 2.950
0.107 5.00 100.000 1200 445472.216 240358.602 2.950
0.244 5.00 98.500 1350 445521.221 240372.222 1.500
98.000 1350 445523.913 240374.941 1.275
98.020 450 445517.101 240387.826 1.441
97.200 450 445497.019 240422.883 1.021
97.050 450 445494.748 240425.789 1.050
Manhole Schedule
Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m)  (mm) (m)  (mm)
98.700 1.150 600
0 0 | 1.000 97.550 225
100.250 3.150 1200 1 1/ 1.000 97.100 225
0 | 1.001 97.100 225

Level Soffits
2.000

0.900

v

X
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CAUSEWAY CowardBocoyna
Edward Baczynski

05/06/2023

Manhole Schedule

Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
3 445490.208 240307.301 100.000 2.950 1350 0 1/ 1.001 97.050 225
-
0 | 1.002 97.050 375
4 445472.216 240358.602 100.000 2.950 1200
G
0 | 2.000 97.050 300
5 445521.221 240372.222 98.500 1.500 1350 1| 2.000 97.000 300
/@) 2 1 1.002 97.000 375
1
2 0 | 1.003 97.000 375
6 445523.913 240374.941 98.000 1.275 1350 0 1] 1.003 96.725 375
! 0| 1.004 96.725 150
7 445517.101 240387.826 98.020 1.441 450 o@ 1| 1.004 96.579 150
1 0 | 1.005 96.579 150
8 445497.019 240422.883 97.200 1.021 450 o 1] 1.005 96.179 150
1 0| 1.006 96.179 150
8 OUT 445494.748 240425.789 97.050 1.050 450 1| 1.006 96.000 150
1
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Rainfall Methodology

Return Period
(years)

30

Simulation Settings

20.0

FEH-99 D3 (1km) 0.249 Winter CV  0.950 Additional Storage (m¥ha)
C(1km) -0.024 E (1km) 0.301 Analysis Speed Normal Check Discharge Rate(s) x
D1 (1km) 0.315 F(1km) 2.480 Skip Steady State x Check Discharge Volume  x
D2 (1km) 0.333 Summer CV  0.950 Drain Down Time (mins) 240
Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Additional Area
(A %)

Additional Flow
(Q%)

Return Period Climate Change
(years) (CC %)

Additional Area
(A %)

Climate Change
(CC %)

0

0 0 0

o

Node 6 Online Hydro-Brake® Control

Objective (HE) Minimise upstream storage
Sump Available Vv

Flap Valve x
Replaces Downstream Link v/

Invert Level (m) 96.725 Product Number CTL-SHE-0085-3500-1275-3500
Design Depth (m) 1.275 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 3.5 Min Node Diameter (mm) 1200

Node 5 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 97.000
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea

(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 500.0 0.0 1.000 500.0 0.0 1.001 0.0 0.0
Node 2 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 97.100
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins) 165

0 100 40 0

Additional Flow
(Q%)
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CAUSEWAY Camerd Bocoynts
Edward Baczynski
05/06/2023
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 75.0 0.0 1.000 75.0 0.0 1.001 0.0 0.0
Node 3 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 97.050
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?)  (m?) (m) (m?) (m?)
0.000 75.0 0.0 1.000 75.0 0.0 1.001 0.0 0.0
Node 4 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 97.050
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?)
0.000 100.0 0.0 1.000 100.0 0.0 1.001 0.0 0.0
Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
2 year 15 minute summer 123.292 34.887 2 year 240 minute summer 19.284 5.096
2 year 15 minute winter 86.521 34.887 2 year 240 minute winter 12.812 5.096
2 year 30 minute summer 76.222 21.568 2 year 360 minute summer 14.948 3.847
2 year 30 minute winter 53.489 21.568 2 year 360 minute winter 9.717 3.847
2 year 60 minute summer 50.456 13.334 2 year 480 minute summer 11.922 3.151
2 year 60 minute winter 33.522 13.334 2 year 480 minute winter 7.921 3.151
2 year 120 minute summer 31.193 8.243 2 year 600 minute summer 9.867 2.699
2 year 120 minute winter 20.724 8.243 2 year 600 minute winter 6.742 2.699
2 year 180 minute summer 24.179 6.222 2 year 720 minute summer 8.873 2.378
2 year 180 minute winter 15.717 6.222 2 year 720 minute winter 5.963 2.378
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CAUSEMY Network: SW-North
Edward Baczynski
05/06/2023
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

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

2 year 960 minute summer 7.435 1.958 30 year 480 minute summer 25.435 6.722
2 year 960 minute winter 4,925 1.958 30 year 480 minute winter 16.899 6.722
2 year 1440 minute summer 5.554 1.489 30 year 600 minute summer 20.713 5.665
2 year 1440 minute winter 3.733 1.489 30 year 600 minute winter 14.152 5.665
2 year 2160 minute summer 4.096 1.132 30 year 720 minute summer 18.383 4.927
2 year 2160 minute winter 2.822 1.132 30 year 720 minute winter 12.354 4.927
2 year 2880 minute summer 3.477 0.932 30 year 960 minute summer 15.086 3.973
2 year 2880 minute winter 2.337 0.932 30 year 960 minute winter 9.994 3.973
2 year 4320 minute summer 2.619 0.685 30 year 1440 minute summer 10.944 2.933
2 year 4320 minute winter 1.725 0.685 30 year 1440 minute winter 7.355 2.933
2 year 5760 minute summer 2.150 0.550 30 year 2160 minute summer 7.836 2.166
2 year 5760 minute winter 1.392 0.550 30 year 2160 minute winter 5.399 2.166
2 year 7200 minute summer 1.821 0.465 30 year 2880 minute summer 6.515 1.746
2 year 7200 minute winter 1.175 0.465 30 year 2880 minute winter 4.379 1.746
2 year 8640 minute summer 1.585 0.404 30 year 4320 minute summer 4.766 1.246
2 year 8640 minute winter 1.023 0.404 30 year 4320 minute winter 3.139 1.246
2 year 10080 minute summer 1.410 0.360 30 year 5760 minute summer 3.831 0.981
2 year 10080 minute winter 0.910 0.360 30 year 5760 minute winter 2.480 0.981
30 year 15 minute summer 338.091 95.668 30 year 7200 minute summer 3.193 0.815
30 year 15 minute winter 237.257 95.668 30 year 7200 minute winter 2.061 0.815
30 year 30 minute summer 198.782 56.248 30 year 8640 minute summer 2.743 0.700
30 year 30 minute winter 139.496 56.248 30 year 8640 minute winter 1.771 0.700
30 year 60 minute summer 125.143 33.072 30 year 10080 minute summer 2.413 0.616
30 year 60 minute winter 83.142 33.072 30 year 10080 minute winter 1.557 0.616
30 year 120 minute summer 73.578 19.445 100 year +40% CC 15 minute summer 710.672  201.096
30 year 120 minute winter 48.884 19.445 100 year +40% CC 15 minute winter 498.717  201.096
30 year 180 minute summer 55.383 14.252 100 year +40% CC 30 minute summer 409.476  115.868
30 year 180 minute winter 36.000 14.252 100 year +40% CC 30 minute winter 287.352  115.868
30 year 240 minute summer 43.261 11.433 100 year +40% CC 60 minute summer 252.623 66.761
30 year 240 minute winter 28.741 11.433 100 year +40% CC 60 minute winter 167.837 66.761
30 year 360 minute summer 32.563 8.379 100 year +40% CC 120 minute summer  145.557 38.466
30 year 360 minute winter 21.167 8.379 100 year +40% CC 120 minute winter 96.705 38.466
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CAUSEMY Network: SW-North
Edward Baczynski
05/06/2023
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

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

100 year +40% CC 180 minute summer 108.273 27.862 100 year +40% CC 1440 minute winter 13.532 5.397
100 year +40% CC 180 minute winter 70.380 27.862 100 year +40% CC 2160 minute summer 14.247 3.938
100 year +40% CC 240 minute summer 83.867 22.164 100 year +40% CC 2160 minute winter 9.817 3.938
100 year +40% CC 240 minute winter 55.719 22.164 100 year +40% CC 2880 minute summer 11.747 3.148
100 year +40% CC 360 minute summer 62.385 16.054 100 year +40% CC 2880 minute winter 7.895 3.148
100 year +40% CC 360 minute winter 40.552 16.054 100 year +40% CC 4320 minute summer 8.492 2.220
100 year +40% CC 480 minute summer 48.323 12.770 100 year +40% CC 4320 minute winter 5.592 2.220
100 year +40% CC 480 minute winter 32.105 12.770 100 year +40% CC 5760 minute summer 6.770 1.733
100 year +40% CC 600 minute summer 39.095 10.693 100 year +40% CC 5760 minute winter 4.382 1.733
100 year +40% CC 600 minute winter 26.712 10.693 100 year +40% CC 7200 minute summer 5.605 1.430
100 year +40% CC 720 minute summer 34.513 9.250 100 year +40% CC 7200 minute winter 3.618 1.430
100 year +40% CC 720 minute winter 23.195 9.250 100 year +40% CC 8640 minute summer 4.791 1.222
100 year +40% CC 960 minute summer 28.088 7.396 100 year +40% CC 8640 minute winter 3.092 1.222
100 year +40% CC 960 minute winter 18.606 7.396 100 year +40% CC 10080 minute summer 4.195 1.070
100 year +40% CC 1440 minute summer 20.136 5.397 100 year +40% CC 10080 minute winter 2.707 1.070
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CAUSEMY Network: SW-North
Edward Baczynski
05/06/2023
Results for 2 year Critical Storm Duration. Lowest mass balance: 99.95%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3
15 minute summer 1 9 97.601 0.051 11.7 0.0684 0.0000 OK
30 minute summer 2 22 97.198 0.098 20.3  7.5205 0.0000 OK
60 minute summer 3 41 97.172 0.122 18.0 9.4083 0.0000 OK
60 minute summer 4 40 97.131 0.081 12.8 8.2906 0.0000 OK
360 minute summer 5 272 97.122 0.122 28.7 61.7494 0.0000 OK
480 minute summer 6 312 97.148 0.423 19.8 0.6056 0.0000 SURCHARGED
180 minute summer 7 244 96.627 0.048 3.4 0.0076 0.0000 OK
180 minute summer 8 248 96.211 0.032 3.4 0.0051 0.0000 OK
180 minute summer 8_OUT 252 96.030 0.030 3.4 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 1 1.000 2 11.7 1.938 0.104 0.0938
30 minute summer 2 1.001 3 8.9 0.523 0.378 0.4314
60 minute summer 3 1.002 5 10.7 0.555 0.208 1.5417
60 minute summer 4 2.000 5 4.8 0.406 0.140 0.6778
360 minute summer 5 1.003 6 18.8 0.297 0.035 0.2705
480 minute summer 6 Hydro-Brake® 7 3.4
180 minute summer 7 1.005 8 3.4 0.911 0.194 0.1532
180 minute summer 8 1.006 8 OuUT 3.4 1.301 0.087 0.0097 72.1

Flow+ v10.3 Copyright © 1988-2023 Causeway Technologies Ltd




CAUSEWY

Shear Design Ltd

File: 22055-Flow Model V11.1 2023-05-17.pfd | Page 8
Network: SW-North
Edward Baczynski
05/06/2023

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.95%

Node Event

uUs Peak

Node (mins)

15 minute summer 1
15 minute summer 2
360 minute winter 3
360 minute winter 4
360 minute winter 5
480 minute winter 6
2880 minute summer 7
4320 minute summer 8
4320 minute summer 8

Link Event us
(Upstream Depth) Node
15 minute summer 1
15 minute summer 2
360 minute winter 3
360 minute winter 4
360 minute winter 5
480 minute winter 6
2880 minute summer 7
4320 minute summer 8

10
14
352
352
352
448
2580
3060

_OUT 3060

Link

1.000
1.001
1.002
2.000
1.003
Hydro-Brake®
1.005
1.006

Level
(m)
97.633
97.325
97.289
97.289
97.289
97.294
96.627
96.211
96.030

DS

Node

0000 NOU Ul WN

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

0.083 32.1 0.1114 0.0000 OK

0.225 65.8 17.2130 0.0000 OK

0.239 114 183941 0.0000 OK

0.239 6.0 24.3059 0.0000 OK

0.289 345 145.6728 0.0000 OK

0.569 15.6 0.8141 0.0000 SURCHARGED
0.048 34 0.0076 0.0000 OK

0.032 34 0.0051 0.0000 OK

0.030 34 0.0000 0.0000 OK

Outflow Velocity Flow/Cap Link Discharge

(1/s) (m/s) Vol (m3) Vol (m3)
32.1 1.993 0.284 0.2394
259 0.694 1.107 0.9546
9.7 0.374 0.188 5.9367
4.0 0.299 0.118 3.2976
-12.7 0.259 -0.024 0.3852
34
3.4 0.911 0.194 0.1532
34 1.301 0.087 0.0097 478.9
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CAUSEMY Network: SW-North
Edward Baczynski
05/06/2023
Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.95%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)
15 minute summer 1 11 97.717 0.167 67.4 0.2252 0.0000 OK
720 minute winter 2 705 97.635 0.535 7.6 40.9761 0.0000 SURCHARGED
720 minute winter 3 705 97.635 0.585 10.3 45.1145 0.0000 SURCHARGED
720 minute winter 4 705 97.635 0.585 6.5 59.6144 0.0000 SURCHARGED
720 minute winter 5 705 97.635 0.635 25.2 320.6230 0.0000 SURCHARGED
720 minute winter 6 720 97.640 0.915 15.6 1.3089 0.0000 SURCHARGED
15 minute winter 7 8 96.627 0.048 3.4 0.0076 0.0000 OK
5760 minute summer 8 5580 96.211 0.032 3.4 0.0051 0.0000 OK
5760 minute summer 8 _OUT 5580 96.030 0.030 3.4 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 (m3)
15 minute summer 1 1.000 2 66.5 2.212 0.589 0.3439
720 minute winter 2 1.001 3 4.5 0.323 0.192 0.9592
720 minute winter 3 1.002 5 6.8 0.289 0.131 7.9357
720 minute winter 4 2.000 5 2.3 0.244 0.068 3.5817
720 minute winter 5 1.003 6 15.6 0.257 0.029 0.4220
720 minute winter 6 Hydro-Brake® 7 3.4
15 minute winter 7 1.005 8 3.4 0.917 0.194 0.1532
5760 minute summer 8 1.006 8_OuUT 34 1.301 0.087  0.0097 899.8
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Edward Baczynski
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File: 22055-Flow Model V11.1 2023-05-17.pfd

Page 1

Rainfall Methodology
Return Period (years)
Additional Flow (%)
C (1km)

D1 (1km)

D2 (1km)

D3 (1km)

Design Settings

FEH-99 E (1km) 0.301
100 F(1km) 2.480
0 Cv 0.950
-0.024 Time of Entry (mins) 5.00
0.315 Maximum Time of Concentration (mins) 30.00
0.333 Maximum Rainfall (mm/hr) 50.0
0.249 Minimum Velocity (m/s) 1.00
Nodes
Name Area TofE Cover Diameter Easting
(ha) (mins) Level (mm) (m)
(m)
1 0.125 5.00 103.150 1350 445482.338
2 0.245 5.00 103.150 1350 445473.173
3 0.020 10.00 103.000 600 445444.677
4 0.034 5.00 103.000 600 445448.320
5 103.000 600 445449.611
6 103.000 1350 445451.163
7 103.000 1350 445432.691
8 0.088 5.00 103.000 1350 445431.118
9 0.073 5.00 103.000 1200 445403.222
10 103.150 1350 445411.122
11 103.000 1350 445412.268
11_OuT 102.540 1200 445410.990

Connection Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)
Include Intermediate Ground
Enforce best practice design rules

Northing  Depth
(m) (m)

240296.665 1.350
240260.005 1.443
240239.606 1.275
240253.390 1.319
240256.955 1.425
240262.851 1.850
240267.561 1.900
240271.734  1.950
240271.945 1.200
240283.035 2.150
240288.552 2.100
240300.453 1.830

Level Soffits
2.000

0.900

v

X
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CAUSEWAY e
Edward Baczynski
05/06/2023
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
1 445482.338 240296.665 103.150 1.350 1350
o@ 0 | 1.000 101.800 450
2 445473.173 240260.005 103.150 1.443 1350 1 1| 1.000 101.707 450
<)
0 1.001 101.707 450
3 445444677 240239.606 103.000 1.275 600 éﬂ
0 | 2.000 101.725 300
4 445448.320 240253.390 103.000 1.319 600 @o 1| 2.000 101.681 300
1 0 | 2.001 101.681 300
5 445449.611 240256.955 103.000 1.425 600 é 1|2.001 101.575 300
1 0 | 2.002 101.575 300
6 445451.163 240262.851 103.000 1.850 1350 1| 2.002 101.150 300
o&@\ 2 |1 1.001 101.150 450
2
1 0 | 1.002 101.150 450
7 445432.691 240267.561 103.000 1.900 1350 0 1| 1.002 101.100 450
@1
0 | 1.003 101.100 450
8 445431.118 240271.734 103.000 1.950 1350 1| 1.003 101.050 450
0\<
1 0 | 1.004 101.050 450
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CAUSEWAY A
Edward Baczynski

05/06/2023

Manhole Schedule

Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
9 445403.222 240271.945 103.000 1.200 1200

0 | 3.000 101.800 300

0
0
2 | 1.004 101.000 450
2
1
0
1
1

10 445411.122  240283.035 103.150 2.150 1350 1| 3.000 101.000 300
0 | 1.005 101.000 450
11 445412.268 240288.552 103.000 2.100 1350 1| 1.005 100.900 450

0 | 1.006 100.900 300

11_OUT 445410.990 240300.453 102.540 1.830 1200 1| 1.006 100.710 300

Simulation Settings

Rainfall Methodology FEH-99 D3 (1km) 0.249 Winter CV  0.950 Additional Storage (m¥ha) 20.0
C(1km) -0.024 E (1km) 0.301 Analysis Speed Normal Check Discharge Rate(s) x
D1 (1km) 0.315 F (1km) 2.480 Skip Steady State x Check Discharge Volume  x
D2 (1km) 0.333 Summer CV  0.950 Drain Down Time (mins) 240

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 %) (@ %) (vears) (CC %) (A %) (Q%)
2 0 0 0 100 40 0 0
30 0 0 0
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Network: SW-South

Edward Baczynski
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Shear Design Ltd Page 4

Node 11 Online Hydro-Brake® Control

Objective  (HE) Minimise upstream storage
Sump Available Vv
Product Number CTL-SHE-0081-3200-1300-3200
Min Outlet Diameter (m) 0.100
Min Node Diameter (mm) 1200

Flap Valve x
Replaces Downstream Link v/
Invert Level (m) 100.900
Design Depth (m) 1.300
Design Flow (I/s) 3.2

Node 10 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 101.000
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 194.0 0.0 1.000 194.0 0.0 1.001 0.0 0.0
Node 7 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 101.100
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m)  (m?)  (m? (m)  (m?) (m?)
0.000 31.0 0.0 1.000 31.0 0.0 1.001 0.0 0.0
Node 8 Depth/Area Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Safety Factor 2.0 Invert Level (m) 101.050
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 194.0 0.0 1.000 194.0 0.0 1.001 0.0 0.0
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CAUSEMY Network: SW-South
Edward Baczynski
05/06/2023
Node 6 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 101.150
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?)  (m?) (m) (m?)  (m?)
0.000 34.0 0.0 1.000 34.0 0.0 1.001 0.0 0.0
Rainfall

Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
2 year 15 minute summer 123.292 34.887 2 year 1440 minute winter 3.733 1.489
2 year 15 minute winter 86.521 34.887 2 year 2160 minute summer 4.096 1.132
2 year 30 minute summer 76.222 21.568 2 year 2160 minute winter 2.822 1.132
2 year 30 minute winter 53.489 21.568 2 year 2880 minute summer 3.477 0.932
2 year 60 minute summer 50.456 13.334 2 year 2880 minute winter 2.337 0.932
2 year 60 minute winter 33.522 13.334 2 year 4320 minute summer 2.619 0.685
2 year 120 minute summer 31.193 8.243 2 year 4320 minute winter 1.725 0.685
2 year 120 minute winter 20.724 8.243 2 year 5760 minute summer 2.150 0.550
2 year 180 minute summer 24.179 6.222 2 year 5760 minute winter 1.392 0.550
2 year 180 minute winter 15.717 6.222 2 year 7200 minute summer 1.821 0.465
2 year 240 minute summer 19.284 5.096 2 year 7200 minute winter 1.175 0.465
2 year 240 minute winter 12.812 5.096 2 year 8640 minute summer 1.585 0.404
2 year 360 minute summer 14.948 3.847 2 year 8640 minute winter 1.023 0.404
2 year 360 minute winter 9.717 3.847 2 year 10080 minute summer 1.410 0.360
2 year 480 minute summer 11.922 3.151 2 year 10080 minute winter 0.910 0.360
2 year 480 minute winter 7.921 3.151 30 year 15 minute summer 338.091 95.668
2 year 600 minute summer 9.867 2.699 30 year 15 minute winter 237.257 95.668
2 year 600 minute winter 6.742 2.699 30 year 30 minute summer 198.782 56.248
2 year 720 minute summer 8.873 2.378 30 year 30 minute winter 139.496 56.248
2 year 720 minute winter 5.963 2.378 30 year 60 minute summer 125.143 33.072
2 year 960 minute summer 7.435 1.958 30 year 60 minute winter 83.142 33.072
2 year 960 minute winter 4,925 1.958 30 year 120 minute summer 73.578 19.445
2 year 1440 minute summer 5.554 1.489 30 year 120 minute winter 48.884 19.445
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CAUSEMY Network: SW-South
Edward Baczynski
05/06/2023
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

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

30 year 180 minute summer 55.383 14.252 100 year +40% CC 30 minute summer 409.476  115.868
30 year 180 minute winter 36.000 14.252 100 year +40% CC 30 minute winter 287.352  115.868
30 year 240 minute summer 43.261 11.433 100 year +40% CC 60 minute summer 252.623 66.761
30 year 240 minute winter 28.741 11.433 100 year +40% CC 60 minute winter 167.837 66.761
30 year 360 minute summer 32.563 8.379 100 year +40% CC 120 minute summer 145.557 38.466
30 year 360 minute winter 21.167 8.379 100 year +40% CC 120 minute winter 96.705 38.466
30 year 480 minute summer 25.435 6.722 100 year +40% CC 180 minute summer 108.273 27.862
30 year 480 minute winter 16.899 6.722 100 year +40% CC 180 minute winter 70.380 27.862
30 year 600 minute summer 20.713 5.665 100 year +40% CC 240 minute summer 83.867 22.164
30 year 600 minute winter 14.152 5.665 100 year +40% CC 240 minute winter 55.719 22.164
30 year 720 minute summer 18.383 4.927 100 year +40% CC 360 minute summer 62.385 16.054
30 year 720 minute winter 12.354 4.927 100 year +40% CC 360 minute winter 40.552 16.054
30 year 960 minute summer 15.086 3.973 100 year +40% CC 480 minute summer 48.323 12.770
30 year 960 minute winter 9.994 3.973 100 year +40% CC 480 minute winter 32.105 12.770
30 year 1440 minute summer 10.944 2.933 100 year +40% CC 600 minute summer 39.095 10.693
30 year 1440 minute winter 7.355 2.933 100 year +40% CC 600 minute winter 26.712 10.693
30 year 2160 minute summer 7.836 2.166 100 year +40% CC 720 minute summer 34.513 9.250
30 year 2160 minute winter 5.399 2.166 100 year +40% CC 720 minute winter 23.195 9.250
30 year 2880 minute summer 6.515 1.746 100 year +40% CC 960 minute summer 28.088 7.396
30 year 2880 minute winter 4.379 1.746 100 year +40% CC 960 minute winter 18.606 7.396
30 year 4320 minute summer 4.766 1.246 100 year +40% CC 1440 minute summer 20.136 5.397
30 year 4320 minute winter 3.139 1.246 100 year +40% CC 1440 minute winter 13.532 5.397
30 year 5760 minute summer 3.831 0.981 100 year +40% CC 2160 minute summer 14.247 3.938
30 year 5760 minute winter 2.480 0.981 100 year +40% CC 2160 minute winter 9.817 3.938
30 year 7200 minute summer 3.193 0.815 100 year +40% CC 2880 minute summer 11.747 3.148
30 year 7200 minute winter 2.061 0.815 100 year +40% CC 2880 minute winter 7.895 3.148
30 year 8640 minute summer 2.743 0.700 100 year +40% CC 4320 minute summer 8.492 2.220
30 year 8640 minute winter 1.771 0.700 100 year +40% CC 4320 minute winter 5.592 2.220
30 year 10080 minute summer 2.413 0.616 100 year +40% CC 5760 minute summer 6.770 1.733
30 year 10080 minute winter 1.557 0.616 100 year +40% CC 5760 minute winter 4.382 1.733
100 year +40% CC 15 minute summer  710.672 201.096 100 year +40% CC 7200 minute summer 5.605 1.430
100 year +40% CC 15 minute winter 498.717  201.096 100 year +40% CC 7200 minute winter 3.618 1.430
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05/06/2023
Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
100 year +40% CC 8640 minute summer 4.791 1.222 100 year +40% CC 10080 minute summer 4.195 1.070
100 year +40% CC 8640 minute winter 3.092 1.222 100 year +40% CC 10080 minute winter 2.707 1.070
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CAUSEMY Network: SW-South
Edward Baczynski
05/06/2023
Results for 2 year Critical Storm Duration. Lowest mass balance: 99.49%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
15 minute summer 1 10 101.920 0.120 240 0.3954 0.0000 OK
15 minute summer 2 10 101.817 0.110 70.3 0.5325 0.0000 OK
15 minute summer 3 14 101.767 0.042 2.4 0.0248 0.0000 OK
15 minute summer 4 10 101.731 0.050 8.8 0.0405 0.0000 OK
15 minute summer 5 10 101.610 0.035 8.8 0.0100 0.0000 OK
15 minute summer 6 12 101.353 0.203 783 7.2058 0.0000 OK
15 minute summer 7 12 101.266 0.166 719 5.3936 0.0000 OK
480 minute summer 8 352 101.220 0.170 16.0 33.2938 0.0000 OK
15 minute summer 9 9 101.861 0.061 14.0 0.1425 0.0000 OK
480 minute summer 10 352 101.219 0.219 14.0 42.8262 0.0000 OK
480 minute summer 11 352 101.219 0.319 13.2  0.4567 0.0000 SURCHARGED
15 minute summer  11_OUT 1 100.710 0.000 29 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 1 1.000 2 23.6 0.743 0.148 1.2103
15 minute summer 2 1.001 6 69.6 1.756 0.136 1.0905
15 minute summer 3 2.000 4 2.4 0.483 0.039 0.0943
15 minute summer 4 2.001 5 8.8 1.425 0.047 0.0235
15 minute summer 5 2.002 6 8.7 1.215 0.030 0.1681
15 minute summer 6 1.002 7 71.9 1.343 0.437 1.1699
15 minute summer 7 1.003 8 72.8 2.204 0.212 0.1648
480 minute summer 8 1.004 10 11.7 0.532 0.078 1.5069
15 minute summer 9 3.000 10 14.1 2.895 0.052  0.2006
480 minute summer 10 1.005 11 13.2 0.409 0.031  0.5545
480 minute summer 11 Hydro-Brake® 11_OUT 3.0 103.8
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CAUSEMY Network: SW-South
Edward Baczynski
05/06/2023
Results for 30 year Critical Storm Duration. Lowest mass balance: 99.49%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)
15 minute summer 1 10 102.010 0.210 65.8 0.6914 0.0000 OK
15 minute summer 2 10 101.914 0.207 193.2 0.9984 0.0000 OK
15 minute winter 3 13 101.794 0.069 6.7 0.0414 0.0000 OK
15 minute summer 4 10 101.769 0.088 24.3 0.0707 0.0000 OK
15 minute summer 5 10 101.633 0.058 24.1 0.0163 0.0000 OK
15 minute summer 6 12 101.536 0.386 214.7 13.6830 0.0000 OK
480 minute winter 7 472 101.518 0.418 17.5 13.5562 0.0000 OK
480 minute winter 8 472 101.518 0.468 23.3  91.8832 0.0000 SURCHARGED
15 minute summer 9 9 101.894 0.094 38.3 0.2216 0.0000 OK
480 minute winter 10 472 101.518 0.518 13.0 101.2330 0.0000 SURCHARGED
480 minute winter 11 464 101.518 0.618 9.3 0.8849 0.0000 SURCHARGED
15 minute summer 11_OUT 1 100.710 0.000 3.0 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 1 1.000 2 64.8 0.912 0.407 2.7161
15 minute summer 2 1.001 6 190.7 2.073 0.371 2.3806
15 minute winter 3 2.000 4 6.7 0.625 0.109  0.1997
15 minute summer 4 2.001 5 24.1 1.836 0.130 0.0504
15 minute summer 5 2.002 6 24.1 1.425 0.082 0.2435
15 minute summer 6 1.002 7 200.6 1.604 1.219 2.4312
480 minute winter 7 1.003 8 19.5 0.965 0.057  0.6957
480 minute winter 8 1.004 10 9.9 0.562 0.066  3.6393
15 minute summer 9 3.000 10 38.6 3.488 0.142  0.4933
480 minute winter 10 1.005 11 9.3 0.373 0.022  0.8928
480 minute winter 11 Hydro-Brake® 11_OUT 3.0 110.2
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CAUSEMY Network: SW-South
Edward Baczynski
05/06/2023
Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.49%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)
720 minute winter 1 705 102.756 0.956 7.7 3.1443 0.0000 SURCHARGED
960 minute winter 2 915 102.756 1.049 18.2 5.0625 0.0000 SURCHARGED
960 minute winter 3 915 102.757 1.032 1.0 0.6148 0.0000 FLOOD RISK
960 minute winter 4 915 102.757 1.075 3.1 0.8658 0.0000 FLOOD RISK
960 minute winter 5 915 102.756 1.181 7.5 0.3342 0.0000 FLOOD RISK
960 minute winter 6 915 102.756 1.606 25.1  36.3145 0.0000 FLOOD RISK
960 minute winter 7 915 102.760 1.660 18.6  33.3915 0.0000 FLOOD RISK
720 minute winter 8 705 102.757 1.707 26.7 198.0757 0.0000 FLOOD RISK
960 minute winter 9 915 102.759 0.959 3.6 2.2526 0.0000 FLOOD RISK
960 minute winter 10 915 102.759 1.759 13.7 196.6145 0.0000 SURCHARGED
720 minute winter 11 705 102.756 1.856 10.0 2.6552 0.0000 FLOOD RISK
15 minute summer 11_OUT 1 100.710 0.000 3.0 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 (m3)
720 minute winter 1 1.000 2 7.7 0.536 0.048  5.9873
960 minute winter 2 1.001 6 18.2 0.742 0.035 3.5163
960 minute winter 3 2.000 4 1.3 0.335 0.022  1.0040
960 minute winter 4 2.001 5 7.5 1.033 0.040 0.2670
960 minute winter 5 2.002 6 8.8 0.207 0.030 0.4293
960 minute winter 6 1.002 7 18.6 0.655 0.113  3.0204
960 minute winter 7 1.003 8 23.4 0.861 0.068  0.7067
720 minute winter 8 1.004 10 12.1 0.614 0.081  3.6393
960 minute winter 9 3.000 10 3.6 1.145 0.013  0.9588
960 minute winter 10 1.005 11 11.4 0.397 0.027  0.8928
720 minute winter 11 Hydro-Brake® 11_OUT 3.8 160.2

Flow+ v10.3 Copyright © 1988-2023 Causeway Technologies Ltd
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Page 1

7 Ashtree Court
Woodsy Close

Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:28

File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years)

FEH Rainfall Version

Site Location

Data Type

Maximum Rainfall (mm/hr)

Maximum Time of Concentration (mins)
Foul Sewage (1/s/ha)

Volumetric Runoff Coeff.

PIMP (%)

Add Flow / Climate Change (%)
Minimum Backdrop Height (m)

Maximum Backdrop Height (m)

Min Design Depth for Optimisation (m)
Min Vel for Auto Design only (m/s)
Min Slope for Optimisation (1:X)

GB 446100 240200 SP 46100 4
Catch

0.

1.

Designed with Level Soffits

2
2013
0200
ment

50
30
.000
.000
100
0
200
.500
200
1.00
500

Network Design Table for Storm

« - Indicates pipe capacity < flow

©1982-2020 Innovyze
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7 Ashtree Court
Woodsy Close
Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:28
File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

PN Length Fall Slope I.Area

(m) (m) (1:X)

PN Rain
(mm/hr)

T.C.
(mins)

Network Design Table for Storm

T.E. Base k HYD DIA Section Type Auto
(ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
Network Results Table
US/IL = I.Area I Base Foul Add Flow Vel Cap Flow
(m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

©1982-2020 Innovyze
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7 Ashtree Court
Woodsy Close

Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:28
File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

RPRrRRPRRRRRERRPR

PN

-000
.001
.002
.003
-004
.005
-006
.007
-008
-009

PN

PRRPRPRRRRRPRPP

Length
(m)

14.
17.
.430
25.
-430
-000
15.
.360
25.
35.

21

7
7

21

.000
.001
.002
.003
.004
-005
-006
.007
.008
-009

810
590

210

410

160
560

Network Design Table for Storm

Fall Slope I.Area
(1:X)

POOOOOOORrO

Rain
(mm/hr)

50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

00
00
00
00
00
00
00
00
00
00

(m)

-550
-500
.220
.170
.070
-090
.270
.120
.220
-920

26.
11.
97.
148.
106.
7.
57.
178.
114.
18.

T.C.
(mins)

~NOoO OO0 o oo ooa

.13
.23
.50

89

-99
.06
.21

58

.92
-11

AP ORFRPOFR WANO

US/1IL

(ha)

-160
.540
-080
.000
-000
-000
-000
.020
-040
.067

[eNoNeoNoNoNoNoNoNoNe]

T.E. Base k HYD
(mins) Flow (l1/s) (mm) SECT

5.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o

Network Results Table

(m)

101.
100.
99.
98.
98.
98.
98.
98.
97.
97.

170
620
120
900
520
450
360
090
970
750

0.160 0.0 0.0
0.700 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.800 0.0 0.0
0.840 0.0 0.0
0.907 0.0 0.0

DIA
(mm)

150
150
225
225
225
225
225
225
225
225

[eNeNoNeoNoNoNoNoNeNe)

L I.Area L Base Foul Add Flow
(ha) Flow (1/s) (1/s) (1/s)

[eNeoNoNeoNoNoNoNoNoNe)

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

1.95 34.4
2.96 52.3«
1.32 52.7«
1.07 42.6«
1.27 50.4«
1.48 59.0«
1.73 69.0«
0.98 38.8«
1.22 48.6«
3.05 121.5«

Auto
Design

Flow
(1/s)

28.9
126.4
140.8
140.8
140.8
140.8
140.8
144.4
151.7
163.8

©1982-2020 Innovyze
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Page 4

7 Ashtree Court
Woodsy Close
Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:28

File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k
(1:X) (ha) (mins) Flow (1/s) (mm)

(m) (m)

2.000 48.000 0.830
2.001 75.500 2.230

1.010 13.040 0.760
1.011 24.550 0.560

57.
33.

17.
43.

PN Rain T.C.
(mm/hr) (mins)

2.000 50.00
2.001 50.00

1.010 50.00
1.011 50.00

8 0.110 5.00 0.0 0.6
9 0.120 0.00 0.0 0.6
2 0.300 0.00 0.0 0.6
8 0.053 0.00 0.0 0.6

[eNe]

[eNe]

Network Results Table

US/IL = I.Area L Base Foul
(m) (ha) Flow (1/s) (1/s)

98.890 0.110 0.0 0.
98.060 0.230 0.0 0
95.830 1.437 0.0 0
95.070 1.490 0.0 0.

[oNe]

[oNe]

HYD DIA
SECT (mm)

150
225

225
450

Section Type Auto

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Add Flow Vel

(1/s)

[eNe]
[eNe]

o o

o o

(m/s)

1.33
2.26

Design

Cap Flow
(1/s) (1/s)

23.4 19.9
89.7 41.5

126.2« 259.5
489.4 269.0

©1982-2020 Innovyze
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7 Ashtree Court
Woodsy Close

Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:28

File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
1/103.250|2.080 |Open Manhole 1200|1.000 101.170 150
2|102.270|1.650 | Open Manhole 1200|1.001 100.620 150|1.000 100.620 150
3/101.220|2.100 | Open Manhole 1200|1.002 99.120 225|1.001 99.120 150
41101.050|2.150 | Open Manhole 1200|1.003 98.900 225(1.002 98.900 225
5|/100.970|2.450 | Open Manhole 1200 |1.004 98.520 225|1.003 98.730 225 210
6|100.850|2.400 | Open Manhole 1200|1.005 98.450 225(1.004 98.450 225
71100.760|2.400 | Open Manhole 1200 | 1.006 98.360 225|1.005 98.360 225
8| 99.950|1.860|Open Manhole 1200|1.007 98.090 225(1.006 98.090 225
9| 99.950|1.980|0Open Manhole 1200|1.008 97.970 225|1.007 97.970 225
10| 99.530|1.780|Open Manhole 1200|1.009 97.750 225(1.008 97.750 225
21/100.660|1.770|Open Manhole 1200 |2.000 98.890 150
20| 99.890|1.830|0pen Manhole 1200|2.001 98.060 225|2.000 98.060 150
11| 97.120(1.290|0Open Manhole 1200|1.010 95.830 225(1.009 95.830 225
2.001 95.830 225
DRAIN OUT| 97.120|2.050|0Open Manhole 1350|1.011 95.070 450|1.010 95.070 225
96.760|2.250 | Open Manhole 0 OUTFALL 1.011 94 _.510 450

No coordinates have been specified, layout information cannot be produced.
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7 Ashtree Court Banbury
Woodsy Close
Cardiff Gate Business Park

Date 09/02/2023 11:28 Designed by EB
File 22055 - Existing Site Model .MDX Checked by DKK
Innovyze Network 2020.1

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.011 96.760 94.510 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (1/s) 0.000 Flow per Person per Day (1/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60

Hot Start Level (mm) 0 MADD Factor * 10m3/ha Storage 2.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Controls O

Number of Online Controls O Number of Storage Structures O Number of Real Time

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms

Return Period (years) 2 Winter Storms
FEH Rainfall Version 2013 Cv (Summer)
Site Location GB 446100 240200 SP 46100 40200 Cv (Winter)

Data Type Catchment Storm Duration (mins)

Yes
No
1.000
1.000
30

©1982-2020 Innovyze




Shear Design Ltd Page 7

7 Ashtree Court Banbury
Woodsy Close
Cardiff Gate Business Park

Date 09/02/2023 11:28 Designed by EB
File 22055 - Existing Site Model .MDX Checked by DKK
Innovyze Network 2020.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 2.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1/per/day) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls 0O

Synthetic Rainfall Details

Rainfall Model FEH Data Type Catchment
FEH Rainfall Version 2013 Cv (Summer) 1.000
Site Location GB 446100 240200 SP 46100 40200 Cv (Winter) 1.000

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

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440
Return Period(s) (years) 2
Climate Change (%) 0

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s)
1.000 1 15 Summer 2 +0% 2/15 Summer 102.442 1.122 0.000 0.73
1.001 2 15 Summer 2 +0% 2/15 Summer 2/15 Summer 102.277 1.507 7.011 1.21
1.002 3 30 Summer 2 +0% 2/15 Summer 100.266 0.921 0.000 1.35

©1982-2020 Innovyze
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7 Ashtree Court
Woodsy Close
Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:28
File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

US/MH
PN Name

1.000 1
1.001 2
1.002 3

Half Drain Pipe
Time Flow Level
(mins) (1/s) Status Exceeded

23.2 SURCHARGED
59.0 FLOOD 4
65.0 SURCHARGED

©1982-2020 Innovyze
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7 Ashtree Court Banbury
Woodsy Close
Cardiff Gate Business Park

Date 09/02/2023 11:28 Designed by EB
File 22055 - Existing Site Model .MDX Checked by DKK
Innovyze Network 2020.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?) Cap. (1/s)
1.003 4 30 Summer 2 +0% 2/15 Summer 99.895 0.770 0.000 1.61
1.004 5 30 Summer 2 +0% 2/15 Summer 99.474 0.729 0.000 1.67
1.005 6 30 Summer 2 +0% 2/15 Summer 99.280 0.605 0.000 1.47
1.006 7 30 Summer 2 +0% 2/15 Summer 99.088 0.503 0.000 1.02
1.007 8 30 Summer 2 +0% 2/15 Summer 98.808 0.493 0.000 1.78
1.008 9 30 Summer 2 +0% 2/15 Summer 98.429 0.234 0.000 1.45
1.009 10 30 Summer 2 +0% 97.878 -0.097 0.000 0.61
2.000 21 15 Summer 2 +0% 2/15 Summer 99.062 0.022 0.000 1.01
2.001 20 15 Summer 2 +0% 98.175 -0.110 0.000 0.51
1.010 11 15 Summer 2 +0% 2/15 Summer 96.640 0.585 0.000 1.34
1.011 DRAIN OUT 15 Summer 2 +0% 95.260 -0.260 0.000 0.37

Half Drain Pipe

US/MH Time Flow Level
PN Name (mins) (1/s) Status Exceeded
1.003 4 63.1 SURCHARGED
1.004 5 62.2 SURCHARGED
1.005 6 62.0 SURCHARGED
1.006 7 62.0 SURCHARGED
1.007 8 63.0 SURCHARGED
1.008 9 65.1 SURCHARGED
1.009 10 70.2 OK
2.000 21 23.0 SURCHARGED
2.001 20 44 .3 oK

©1982-2020 Innovyze
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7 Ashtree Court Banbury
Woodsy Close
Cardiff Gate Business Park

Date 09/02/2023 11:28 Designed by EB
File 22055 - Existing Site Model .MDX Checked by DKK
Innovyze Network 2020.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

Half Drain Pipe

US/MH Time Flow Level
PN Name (mins) (1/s) Status Exceeded
1.010 11 145.7 SURCHARGED
1.011 DRAIN OUT 152.7 OK

©1982-2020 Innovyze
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Shear Design Ltd

7 Ashtree Court Banbury
Woodsy Close

Cardiff Gate Business Park

Date 09/02/2023 11:22 Designed by EB
File 22055 - Existing Site Model .MDX Checked by DKK

Innovyze

Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 1 PIMP (%) 100
M5-60 (mm) 19.700 Add Flow / Climate Change (%) 0
Ratio R 0.408 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for Storm
« - Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design

Network Results Table

©1982-2020 Innovyze
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7 Ashtree Court
Woodsy Close
Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:22
File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

PN Rain T.C.
(mm/hr) (mins)

Network Design Table for Storm

US/IL & I.Area
(m) (ha)

£ Base
Flow (1/s) (1/s) (1/s)

Foul Add Flow Vel Cap Flow

(m/s) (1/s) (1/s)

©1982-2020 Innovyze
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7 Ashtree Court
Woodsy Close

Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:22
File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

RPRrRRPRRRRRERRPR

PN

-000
.001
.002
.003
-004
.005
-006
.007
-008
-009

PN

PRRPRPRRRRRPRPP

Length
(m)

14.
17.
.430
25.
-430
-000
15.
.360
25.
35.

21

7
7

21

.000
.001
.002
.003
.004
-005
-006
.007
.008
-009

810
590

210

410

160
560

Network Design Table for Storm

Fall Slope I.Area
(1:X)

POOOOOOORrO

Rain
(mm/hr)

50.
50.
50.
50.
50.
49.
49.
47.
46.
46.

00
00
00
00
00
85
28
93
74
09

(m)

-550
-500
.220
.170
.070
-090
.270
.120
.220
-920

26.
11.
97.
148.
106.
7.
57.
178.
114.
18.

T.C.
(mins)

~NOoO OO0 o oo ooa

.13
.23
.50

89

-99
.06
.21

58

.92
-11

AP ORFRPOFR WANO

US/1IL

(ha)

-160
.540
-080
.000
-000
-000
-000
.020
-040
.067

[eNoNeoNoNoNoNoNoNoNe]

T.E. Base k HYD
(mins) Flow (l1/s) (mm) SECT

5.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o

Network Results Table

(m)

101.
100.
99.
98.
98.
98.
98.
98.
97.
97.

170
620
120
900
520
450
360
090
970
750

0.160 0.0 0.0
0.700 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.780 0.0 0.0
0.800 0.0 0.0
0.840 0.0 0.0
0.907 0.0 0.0

DIA
(mm)

150
150
225
225
225
225
225
225
225
225

[eNeNoNeoNoNoNoNoNeNe)

L I.Area L Base Foul Add Flow
(ha) Flow (1/s) (1/s) (1/s)

[eNeoNoNeoNoNoNoNoNoNe)

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

1.95 34.4
2.96 52.3«
1.32 52.7«
1.07 42.6«
1.27 50.4«
1.48 59.0«
1.73 69.0«
0.98 38.8«
1.22 48.6«
3.05 121.5«

Auto
Design

Flow
(1/s)

28.9
126.4
140.8
140.8
140.8
140.8
140.8
140.8
141.8
151.0
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7 Ashtree Court
Woodsy Close
Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:22

File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k
(1:X) (ha) (mins) Flow (1/s) (mm)

(m) (m)

2.000 48.000 0.830
2.001 75.500 2.230

1.010 13.040 0.760
1.011 24.550 0.560

PN Rain T

57.
33.

17

43.

.C.

(mm/hr) (mins)

2.000 50.00
2.001 49 .47

1.010 45.87
1.011 45.44

8 0.110 5.00 0.0 0.6
9 0.120 0.00 0.0 0.6
.2 0.300 0.00 0.0 0.6
8 0.053 0.00 0.0 0.6

[eNe]

[eNe]

Network Results Table

US/IL = I.Area L Base Foul
(m) (ha) Flow (1/s) (1/s)

98.890 0.110 0.0 0.
98.060 0.230 0.0 0
95.830 1.437 0.0 0
95.070 1.490 0.0 0.

[oNe]

[oNe]

HYD DIA
SECT (mm)
o 150
o 225
o 225
o 450

Section Type Auto

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Add Flow Vel

(1/s)

[eNe]
[eNe]

o o

o o

(m/s)

1.33
2.26

Design

Cap Flow
(1/s) (1/s)

23.4 19.9
89.7 41.1

126.2« 238.0
489.4 244.5
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7 Ashtree Court
Woodsy Close

Cardiff Gate Business Park

Banbury

Date 09/02/2023 11:22

File 22055 - Existing Site Model .MDX

Designed by EB
Checked by DKK

Innovyze

Network 2020.1

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
1/103.250|2.080 |Open Manhole 1200|1.000 101.170 150
2|102.270|1.650 | Open Manhole 1200|1.001 100.620 150|1.000 100.620 150
3/101.220|2.100 | Open Manhole 1200|1.002 99.120 225|1.001 99.120 150
41101.050|2.150 | Open Manhole 1200|1.003 98.900 225(1.002 98.900 225
5|/100.970|2.450 | Open Manhole 1200 |1.004 98.520 225|1.003 98.730 225 210
6|100.850|2.400 | Open Manhole 1200|1.005 98.450 225(1.004 98.450 225
71100.760|2.400 | Open Manhole 1200 | 1.006 98.360 225|1.005 98.360 225
8| 99.950|1.860|Open Manhole 1200|1.007 98.090 225(1.006 98.090 225
9| 99.950|1.980|0Open Manhole 1200|1.008 97.970 225|1.007 97.970 225
10| 99.530|1.780|Open Manhole 1200|1.009 97.750 225(1.008 97.750 225
21/100.660|1.770|Open Manhole 1200 |2.000 98.890 150
20| 99.890|1.830|0pen Manhole 1200|2.001 98.060 225|2.000 98.060 150
11| 97.120(1.290|0Open Manhole 1200|1.010 95.830 225(1.009 95.830 225
2.001 95.830 225
DRAIN OUT| 97.120|2.050|0Open Manhole 1350|1.011 95.070 450|1.010 95.070 225
96.760|2.250 | Open Manhole 0 OUTFALL 1.011 94 _.510 450

No coordinates have been specified, layout information cannot be produced.
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7 Ashtree Court
Woodsy Close
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PN Hyd Diam
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.007
-008
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PN Length
(m)

.000 14.810
.001 17.590
.002 21.430
.003 25.210
.004 7.430
.005 7.000
.006 15.410
.007 21.360
.008 25.160

PIPELINE SCHEDULES for Storm

Upstream Manhole

MH C.Level I.Level D.Depth MH MH DIAM., L*W
(mm) Name (m) (m) (m) Connection (mm)
150 1 103.250 101.170 1.930 Open Manhole 1200
150 2 102.270 100.620 1.500 Open Manhole 1200
225 3 101.220 99.120 1.875 Open Manhole 1200
225 4 101.050 98.900 1.925 Open Manhole 1200
225 5 100.970 98.520 2.225 Open Manhole 1200
225 6 100.850 98.450 2.175 Open Manhole 1200
225 7 100.760 98.360 2.175 Open Manhole 1200
225 8 99.950 98.090 1.635 Open Manhole 1200
225 9 99.950 97.970 1.755 Open Manhole 1200
Downstream Manhole

Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(1:X) Name (m) (m) (m) Connection (mm)

26.9 2 102.270 100.620 1.500 Open Manhole 1200
11.7 3 101.220 99.120 1.950 Open Manhole 1200
97.4 4 101.050 98.900 1.925 Open Manhole 1200
148.3 5 100.970 98.730 2.015 Open Manhole 1200
106.1 6 100.850 98.450 2.175 Open Manhole 1200
77.8 7 100.760 98.360 2.175 Open Manhole 1200
57.1 8 99.950 98.090 1.635 Open Manhole 1200
178.0 9 99.950 97.970 1.755 Open Manhole 1200
114.4 10 99.530 97.750 1.555 Open Manhole 1200
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PN

1.009

2.000
2.001

1.010
1.011

Hyd Diam

Sect

[0}

(o]
o

PN Length

(m)

1.009 35.560

2.000 48.000
2.001 75.500

1.010 13.040
1.011 24.550

(mm)
225

150
225

225

PIPELINE SCHEDULES for Storm

Upstream Manhole

MH C.Level I.Level D.Depth
Name (m) (m) (m)
10 99.530 97.750 1.555
21 100.660 98.890 1.620
20 99.890 98.060 1.605
11 97.120 95.830 1.065
450 DRAIN OUT 97.120 95.070 1.600

Slope
(1:X)

18.5

Downstream Manhole

MH MH DIAM., L*W
Connection (mm)
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1350

MH C.Level I.Level D.Depth MH
Name (m) (m) (m) Connection
11 97.120 95.830 1.065 Open Manhole
20 99.890 98.060 1.680 Open Manhole
11 97.120 95.830 1.065 Open Manhole
DRAIN OUT 97.120 95.070 1.825 Open Manhole
96.760 94.510 1.800 Open Manhole

MH DIAM., L*W
(mm)

1200

1200
1200

1350
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Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.011 96.760 94.510 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (1/s) 0.000 Flow per Person per Day (1/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60

Hot Start Level (mm) 0 MADD Factor * 10m3/ha Storage 2.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.700 Cv (Summer) 1.000
Return Period (years) 1 Ratio R 0.409 Cv (Winter) 1.000
Region England and Wales Profile Type Summer Storm Duration (mins) 30
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 2.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1/per/day) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls 0O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.700 Cv (Summer) 1.000
Region England and Wales Ratio R 0.408 Cv (Winter) 1.000

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

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440
Return Period(s) (years) 1
Climate Change (%) 0

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?) Cap. (1/s)
1.000 1 15 Summer 1 +0% 1/15 Summer 102.052 0.732 0.000 0.72
1.001 2 15 Summer 1 +0% 1/15 Summer 102.029 1.259 0.000 1.17
1.002 3 30 Summer 1 +0% 1/15 Summer 100.030 0.685 0.000 1.28
1.003 4 30 Summer 1 +0% 1/15 Summer 99.696 0.571 0.000 1.52
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

PN

1.000
1.001
1.002
1.003

US/MH
Name

AWNP

Half Drain Pipe
Time Flow Level
(mins) (1/s) Status Exceeded

22.9 SURCHARGED
57.1 FLOOD RISK
61.4 SURCHARGED
59.8 SURCHARGED
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?) Cap. (1/s)
1.004 5 30 Summer 1 +0% 1/15 Summer 99.315 0.570 0.000 1.59
1.005 6 30 Summer 1 +0% 1/15 Summer 99.141 0.466 0.000 1.40
1.006 7 30 Summer 1 +0% 1/15 Summer 98.967 0.382 0.000 0.97
1.007 8 30 Summer 1 +0% 1/15 Summer 98.714 0.399 0.000 1.68
1.008 9 30 Summer 1 +0% 1/15 Summer 98.373 0.178 0.000 1.36
1.009 10 30 Summer 1 +0% 97.871 -0.104 0.000 0.56
2.000 21 15 Summer 1 +0% 98.997 -0.043 0.000 0.83
2.001 20 15 Summer 1 +0% 98.162 -0.123 0.000 0.41
1.010 11 15 Summer 1 +0% 1/15 Summer 96.295 0.240 0.000 1.15
1.011 DRAIN OUT 15 Summer 1 +0% 95.245 -0.275 0.000 0.32

Half Drain Pipe

US/MH Time Flow Level
PN Name (mins) (1/s) Status Exceeded
1.004 5 59.2 SURCHARGED
1.005 6 59.0 SURCHARGED
1.006 7 58.9 SURCHARGED
1.007 8 59.6 SURCHARGED
1.008 9 61.0 SURCHARGED
1.009 10 64.3 OK
2.000 21 19.0 OK
2.001 20 35.9 OK
1.010 11 125.5 SURCHARGED
1.011 DRAIN OUT 131.2 OK
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