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Background

PJA on behalf of Hallam Land Management Limited, St Albans School and St Albans School
Woollam Trust have prepared a Flood Risk Assessment and Drainage Strategy Report
(December, 2024) which has been submitted to support a planning application at Woollam Park,
St Albans for “a Hybrid planning application for relocation and replacement of existing playing
fields and erection of pavilion annex (full details); and Construction of up to 1000 new homes
(Use Class C3) to include a mix of market housing, affordable housing, age restricted specialist
accommodation for the elderly, adult disability service units; a care home (Use Class C2); a local
centre (Use Classes E and F); a primary school (Use Class F); the laying out of green infrastructure
including habitat creation; drainage infrastructure; earthworks; pedestrian and cycle routes; new

means of access and alterations to existing accesses.”

This Technical Note provides a supplementary submission in relation to those flood risk and
drainage proposals, specifically to address comments raised by Hertfordshire County Council in
their role as the Lead Local Flood Authority (LLFA) as outlined in correspondence dated the 27"
March 2025 (Appendix A).

This Technical Note should be read alongside the revised Flood Risk Assessment and Drainage
Strategy Report (October 2025), which has been revised in response to the LLFA comments. The

text below signposts to specific sections of the Report which provides the requested

information.
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1.2.1

1.2.2

LLFA Correspondence

Following the submission of the planning application, a request for further information was
received from Hertfordshire County Council dated the 27™" March 2025 (ref. 5/2024/2271) in

relation to the wider Site which is included within Appendix A.

The key comments raised have been summarised in Table 1.

Table 1: LLFA Comments

Comment |Title Comment
Number

1 Flood Risk on Site | We are foremost concerned that the Flood Risk Assessment and Drainage

2 Residual Risks
and Mitigating
Flood Risk

3 Site Specific
Modelling

4 Greenfield

Runoff Rates

5 Discharge Rates

6 Water Quality
and Four Pillars
of SuDS

Strategy utilises the old flood map for planning data. Whilst we note that the
data is only newly available, the risk of surface water flooding using the new
mapping is greater and should be considered (as the best available data). The
attenuation / infiltration basins are situated within an area of high-risk flooding
on site and likely to be inundated with overland flows, compromising their
effectiveness. No infrastructure should be situated within the surface water flow
path. On this point, due to the lack of outline masterplan, we cannot clarify
whether residential properties are situated within the surface water flow path.
Further information is required.

At present, the site has not considered mitigating the flow path on site. There is
no evidence for the Sequential Approach being undertaken properly. Whilst we
note that Table 5.12.1 in the FRA outlines the percentage of proposed built
development area, there is no clear avoidance > mitigate > resist for managing
the surface water flow path through the site. Additionally, the finished floor
levels are unclear. There is no justification as to why the 150mm ground levels
have been used instead of the 300mm design flood level, as the site is at flood
risk. Further information is required.

Due to the nature of this site (large residential development) and the risk of
surface water on site, we would recommend that site specific surface water
mapping is undertaken. This should include a model report with all rainfall return
period extents (3.33% AEP, 1% AEP plus appropriate climate change and 0.1%
AEP event) utilising the correct parameters (CV value of 1, FEH2013 / FEH22 and
climate change allowance for the 3.33% and 1% AEP events). Further information
is required.

We cannot locate the calculations for the greenfield runoff rates and volumes. All
runoff rates and volume calculations should utilise FEH2013 or FEH2022 rainfall
data. Additionally, post-development rates need to be laid out clearly. At present,
it is unclear what is considered as a post-development runoff rate and volume.
Further information is required.

We are significantly concerned that the discharge rates for the proposed SuDS
features are very high. The outflow rates on some of the basins are between 100
and 340 I/s. We would like to clarify that this would not be acceptable.
Additionally, the higher basin flows are at the beginning of the run, potentially
overloading the system. Further information is required.

We understand that a Simple Index Approach has been submitted, there is
limited information for pollutants and mitigation indices. We would require all
SuDS features on site to be included within the Simple Index Approach. Further
information is required. For Water Quantity, further above-ground source control



1.2.3

124

Comment |Title Comment
Number

10

11

12

Full Network
Calculations

Drainage
Strategy Layout
Drawings

Exceedance Flow
Routes

Site Constraints

Phasing
Documentation

Construction
Management
Plan

SuDS require consideration (i.e. rain gardens, enhanced tree pits, SuDS
planters/water butts and permeable paving). The SuDS hierarchy should be
explored in full, including source control features, with commitments to this at
outline, even just through justification. Further information is required.

Whilst we understand this is an outline application, a site this size requires full
network calculations utilising the correct parameters (FEH2013/FEH22, CV value
of 1, appropriate climate change allowance for the 3.33% and 1% AEP events and
urban creep of 10%). This is to evidence that the drainage network will operate
successfully. Further information is required.

We require further detail on the surface water drainage strategy. We need to see
the proposed house locations to ensure the surface water flow path does not
conflict with the development. Additionally, an updated drawing to highlight that
the basins are not within the flood risk areas would need to be provided for
review. Further information is required.

The exceedance flow routes currently show water flowing over areas that we
believe to be proposed for residential development. Exceedance flow routes
should be diverted away from all vulnerable infrastructure. Further information is
required.

We are concerned that for the size of the site, there are a limited number of
sustainable drainage solutions in the residential plots. The green space is taken
up by basins but there is a lot of empty space around the site where source
control SuDS should be fully considered to provide flood risk and multifunctional
benefits. Further information is required.

We anticipate the delivery of the development is likely to be phased. Please could
outline phasing documentation be submitted at this stage. Further information is
required.

This application has not included any information on a high-level construction
management plan. This needs to be provided. Further information is required.

Following the submission of the planning application, a request for further information was
received from Hertfordshire County Council dated the 27™ March 2025 (ref. 5/2024/2271) in

relation to the Sports Pitch and Pavillion which is included within Appendix B.

The key comments raised was as follows:

We note that information has been submitted for the entire site but at this stage, the LLFA is
unable to clearly differentiate between the outline application and the full application.
Therefore, we request the applicant submits separate documentation for this section of the
proposed development that highlights the proposed drainage strategy. This information

would be suitable in Technical Note form.



2.1

2.11

2.1.2

Comment |: Flood Risk on Site

The provided Flood Risk Assessment and Drainage Strategy (FRA) (ref. 05920-FRA-002-P4) was
submitted to the planning portal in December 2024 prior to the updates to the Flood Map for
Planning (March 2025) and Long-Term Flood Risk, Flood Risk from Surface Water mapping
(January 2025).

To ensure the most current information has been considered, Figure 1 and Figure 2 present an
updated assessment of flood risk from both fluvial and surface water sources at the Site as

shown in the currently available public maps.

Figure 1: Flood Map for Planning



2.1.3

2.14

2.1.5

2.1.6

Figure 2: Long-Term Flood Risk, Flood Risk from Surface Water Mapping Extract

The publicly available Flood Map for Planning (revised in March 2025) demonstrates that the
Site is still situated within Flood Zone 1, demonstrating that the fluvial flood risk is considered
to have a less than 0.1% Annual Exceedance Probability (AEP) (1 in 1,000-year event).

From a review of the Long-Term Flood Risk Information, Flood Risk from Surface Water Mapping
(revised in January 2025), the majority of the Site is situated within an area of very low surface
water flood risk. Areas of low surface water flood risk previously situated to the north east of
the Site have now been removed from the latest surface water mapping extents. It should be
noted that a small increase in high surface water flood risk has been identified across the Site,

associated with low lying topographic depressions.

A site-specific hydraulic model has been constructed to enhance understanding of the potential
surface water flood risk in existing conditions, via a Baseline Model, and following completion

of the proposed development, via a Post Development Model.

The Post-Development Model has enabled a representation of the proposed surface water
drainage strategy, proposed topographic changes (i.e. representation of proposed regrading to
development parcels) and additional mitigation measures (i.e. proposed conveyance swales)

across the Site. The proposed surface water attenuation / infiltration features have been



2.1.7

2.1.8

2.1.9

conservatively represented as ‘bank full’ (i.e. at full 1 in 100-year plus climate change design
capacity in all events), demonstrating that the required attenuation capacity has been provided

on-Site.

The hydraulic modelling demonstrates that the proposed infiltration basins are able to drain the
Site effectively during rainfall events up to and including the 1 in 1000-year event. The full
hydraulic modelling report is available in Appendix J of the FRA.

Figure 3 demonstrates the post-development hydraulic modelling extents during the 100-year

plus climate change event.

Figure 3: Post Development Model Flood Extents

It should be noted that Figure 3, demonstrates that the proposed development, excluding some
small, localised areas within proposed highways and development parcels, is situated outside of
the 100-year plus climate change event extent and as such is deemed acceptable in accordance

with local and national policy.



2.1.10

2.2

221

2.2.2

2.2.3

2.2.4

23

2.3.1

2.3.2

2.4

241

2.4.2

Exceedance flow routes will be maintained throughout the development to direct potential

surface water flood risk away from the proposed development, into highways and green spaces.
Comment 2 : Residual Risks and Mitigating Flood Risk

The surface water flow route bisecting the Site has been considered as part of the surface water
drainage strategy at Woollam Park, St Albans. Conveyance swales have been integrated at the
Site to allow surface water runoff to flow easterly towards the existing railway embankment in
accordance with the existing hydrological regime. This is evidenced in the site-specific hydraulic
modelling which has been undertaken. Figure 3 demonstrates the potential residual flood risk
at the Site.

A sequential approach to development at the Site has been undertaken, as outlined in Section
5.11 of the submitted FRA.

As demonstrated by the post-development hydraulic modelling undertaken at the Site, surface
water flood risk is proactively managed within proposed highways and blue/green corridors,
supplemented by raising Finished Floor Levels (FFLs) by a minimum of 150mm above ground

level.

Given the outline nature of this planning application, further mitigation measures may be
implemented at the next stage of design should these be deemed to be necessary. It is normal
practice to apply a planning condition to require a detailed drainage scheme in due course.

Comment 3 : Site specific modelling

Given the existing surface water flood risk at the Site, hydraulic modelling has been carried out
for both the baseline and post-development conditions, assessing potential events up to, and

including the 1-in-1,000-year event.
The hydraulic modelling report is provided within Appendix J of the FRA.
Comment 4 : Greenfield Runoff Rates

The National standards for sustainable drainage systems (SuDS), which were released in June
2025, requires surface water runoff from a development to discharge in accordance with the

hierarchy established in Standard 1.

The surface water drainage strategy proposes to discharge via infiltration.
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2.5

251

2.5.2

2.6

2.6.1

2.6.2

2.7

271

2.7.2

The calculations for the surface water drainage strategy utilise FEH22 rainfall data and are

located in Appendix G.
Comment 5: Discharge Rates

The surface water drainage strategy has been modelled in Causeway Flow, demonstrating that
the proposed sitewide conveyance swales and attenuation basins have sufficient capacity to

attenuate the surface water drainage across the Site prior to infiltrating.

The updates to the surface water drainage strategy have led to a significant reduction in the
flows between the attenuation basins. The final discharge rates into the attenuation basins are
all less than 35I/s.

Comment 6: Water Quality and Four Pillars of SuDS

Section 6.12 in the FRA has been revised to provide an assessment of the mitigation indices
applicable to the minimum treatment train which is proposed within the Surface Water Drainage

Strategy.

The proposed Surface Water Drainage Strategy includes the strategic conveyance swales and
attenuation basins to be provided across the Site to meet the attenuation requirements. As
outlined in Section 6.8 of the FRA, the plot/parcel level drainage design may provide the
inclusion of micro-SuDS across the development to further improve the water quality
discharging from the Site; this will be developed at the next design stage. It is normal practice
to apply a planning condition to require a detailed drainage scheme in due course.

Comment 7: Full Network Calculations

The outline planning application for the wider Site has an associated strategic surface water
drainage strategy which provides the strategic conveyance and attenuation features within the
development. The previously submitted calculations demonstrated that the strategic
attenuation features have been designed to attenuate up to the 1 in 100-year plus climate

change event.
The submitted calculations utilise the following design parameters:

e FEH22 rainfall data
e (CVvaluesofl

e Application of the appropriate climate change allowance.



2.7.3

2.8

2.8.1

2.8.2

2.9

29.1

2.9.2

2.10

2.10.1

Strategic drainage networks have been developed for the strategic highways through the
development, with the impermeable area applied across the network, to demonstrate that the
network will operate successfully. The impermeable areas which have been applied to the pipe
networks coincide with the impermeable areas shown in the sitewide Surface Water Drainage
Strategy (Drawing ref: 05920-WR-0525). The detailed network drawings and calculations are
included in Appendix B.

Comment 8: Drainage Strategy and Layout Drawings

Given the nature of the outline planning application, the specific house locations are unknown,
although the residential development parcels are shown. The surface water drainage strategy
and the site-specific hydraulic modelling demonstrate that the surface water flow path has been

accommodated within the design of the proposed development.

The surface water attenuation basins are shown within the flood risk areas, however, their
representation in the hydraulic model assumes that the basins are ‘bank full’ (i.e. at full 1 in 100-
year plus climate change design capacity in all events) and only the freeboard of the attenuation
basins may be used for surface water flood storage. This demonstrates that the attenuations
basins are able to provide the required attenuation within the surface water drainage strategy
within their proposed locations. This is explained in greater detail within the hydraulic modelling

report in Appendix J of the FRA.
Comment 9: Exceedance Flow Routes

Exceedance flow routes will be diverted away from any proposed development across the Site,

with exceedance flows directed towards green spaces and highways.

The exceedance flow plan has been revised to show the proposed exceedance flow routes across
the highways and green spaces throughout the proposed development. This revised plan is

provided in Appendix | in the revised FRA.
Comment 10: Site Constraints

The proposed Surface Water Drainage Strategy includes the strategic conveyance swales and
attenuation basins to be provided across the Site to meet the attenuation requirements. As
outlined in Section 6.8 of the FRA, the plot/parcel level drainage design may provide the
inclusion of micro-SuDS across the development; this would be developed at the next design

stage.



2.12

2.121

Comment | I: Phasing Documentation

An outline phasing strategy is included in the Design and Access Statement. A more details
phasing strategy to include temporary and permanent surface water drainage measures could

be required by planning condition.
Comment |2: Construction Management Plan

The Environmental Statement refers at various points to a Construction Environment
Management Plan being prepared as a planning condition. It is likely that such a CEMP would
include provisions to approve measures to prevent flood risk and pollution incidents during the

construction phase.

10



3 Addressing the LLFAs Request for Further Information for the
Sports Pitch and Pavillion Site

3.1.1 The surface water drainage strategy for the Sports Pitch and Pavillion is outlined in Section 6.9
of the updated FRA.

3.1.2 The foul water drainage strategy for the Sports Pitch and Pavillion is outlined in Section 7.3 of
the updated FRA.

11
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Growth & Environment

Mr Robert Brigden

St Albans City & District Council
Civic Centre

St Peter’s Street

Lead Local Flood Authority
Growth and Environment
Hertfordshire County Council
Post Point CHN 215

Farnham House,

Six Hills Way, Stevenage

St Albans HERTFORDSHIRE, SG1 2ST
AL13JE www.hertfordshire.gov.uk
Contact: Flood Risk Management Team
Email: FRMConsultations@hertfordshire.gov.uk
Date 27 March 2025
Dear Mr Brigden,

RE: 5/2024/2271 — Land Off Sandridgebury Lane And Between The Railway And
Harpenden Road

Thank you for your consultation on the above site, received on 06 March 2025. We have
reviewed the application as submitted and wish to make the following comments.

This is a Hybrid planning application for relocation and replacement of existing playing
fields and erection of pavilion annex (full details); and Construction of up to 1000 new
homes (Use Class C3) to include a mix of market housing, affordable housing, age
restricted specialist accommodation for the elderly, adult disability service units; a care
home (Use Class C2); a local centre (Use Classes E and F); a primary school (Use Class
F); the laying out of green infrastructure including habitat creation; drainage infrastructure;
earthworks; pedestrian and cycle routes; new means of access and alterations to existing
accesses.

We have reviewed the documentation as submitted. This letter (Part 1) relates to the
outline planning application for up to 1000 houses. Due to the detail and size of the site,
Part 2 (playing fields) will be sent separately.

We object to this planning application in the absence of an acceptable Flood Risk
Assessment and Drainage Strategy relating to:

e The development is at risk of surface water flooding.

e The proposed SuDS are likely to increase the risk of flooding elsewhere.

e The development is not in accordance with NPPF, PPG or St Albans local policies
including FR1, FR3, CS26 and LP29.

Reason

To prevent flooding in accordance with National Planning Policy Framework paragraphs
181, 182 and 187 by ensuring the satisfactory management of local flood risk, surface

Creating a cleaner, greener, healthier Hertfordshire Page 1 of 5
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water flow paths, storage and disposal of surface water from the site in a range of rainfall
events and ensuring the SuDS proposed operates as designed for the lifetime of the
development.

We will consider reviewing this objection if the issues highlighted below are
adequately addressed.

Flood Risk Matters
Flood Risk on Site:

We are foremost concerned that the Flood Risk Assessment and Drainage Strategy
utilises the old flood map for planning data. Whilst we note that the data is only newly
available, the risk of surface water flooding using the new mapping is greater and should
be considered (as the best available data). The attenuation / infiltration basins are
situated within an area of high-risk flooding on site and likely to be inundated with
overland flows, compromising their effectiveness. No infrastructure should be situated
within the surface water flow path. On this point, due to the lack of outline masterplan, we
cannot clarify whether residential properties are situated within the surface water flow
path. Further information is required.

Residual Risks and Mitigating Flood Risk:

At present, the site has not considered mitigating the flow path on site. There is no
evidence for the Sequential Approach being undertaken properly. Whilst we note that
Table 5.12.1 in the FRA outlines the percentage of proposed built development area,
there is no clear avoidance > mitigate > resist for managing the surface water flow path
through the site. Additionally, the finished floor levels are unclear. There is no justification
as to why the 150mm ground levels have been used instead of the 300mm design flood
level, as the site is at flood risk. Further information is required.

Site Specific Modelling:

Due to the nature of this site (large residential development) and the risk of surface water
on site, we would recommend that site specific surface water mapping is undertaken.
This should include a model report with all rainfall return period extents (3.33% AEP, 1%
AEP plus appropriate climate change and 0.1% AEP event) utilising the correct
parameters (CV value of 1, FEH2013 / FEH22 and climate change allowance for the
3.33% and 1% AEP events). Further information is required.

Greenfield Runoff Rates:

We cannot locate the calculations for the greenfield runoff rates and volumes. All runoff
rates and volume calculations should utilise FEH2013 or FEH2022 rainfall data.
Additionally, post-development rates need to be laid out clearly. At present, it is unclear
what is considered as a post-development runoff rate and volume. Further information
is required.
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Drainage Matters
Discharge rates:

We are significantly concerned that the discharge rates for the proposed SuDS features

are very high. The outflow rates on some of the basins are between 100 and 340 I/s. We
would like to clarify that this would not be acceptable. Additionally, the higher basin flows
are at the beginning of the run, potentially overloading the system. Further information

is required.

Water Quality and Four Pillars of SuDS:

We understand that a Simple Index Approach has been submitted, there is limited
information for pollutants and mitigation indices. We would require all SuDS features on
site to be included within the Simple Index Approach. Further information is required.

For Water Quantity, further above-ground source control SuDS require consideration (i.e.
rain gardens, enhanced tree pits, SuDS planters/water butts and permeable paving). The
SuDS hierarchy should be explored in full, including source control features, with
commitments to this at outline, even just through justification. Further information is
required.

Full Network Calculations:

Whilst we understand this is an outline application, a site this size requires full network
calculations utilising the correct parameters (FEH2013/FEH22, CV value of 1, appropriate
climate change allowance for the 3.33% and 1% AEP events and urban creep of 10%).
This is to evidence that the drainage network will operate successfully. Further
information is required.

Drainage Strategy Layout Drawings:

We require further detail on the surface water drainage strategy. We need to see the
proposed house locations to ensure the surface water flow path does not conflict with the
development. Additionally, an updated drawing to highlight that the basins are not within
the flood risk areas would need to be provided for review. Further information is
required.

Exceedance Flow Routes:

The exceedance flow routes currently show water flowing over areas that we believe to
be proposed for residential development. Exceedance flow routes should be diverted
away from all vulnerable infrastructure. Further information is required.

Site Constraints:

We are concerned that for the size of the site, there are a limited number of sustainable

drainage solutions in the residential plots. The green space is taken up by basins but
there is a lot of empty space around the site where source control SuDS should be fully
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considered to provide flood risk and multifunctional benefits. Further information is
required.

Phasing Documentation:

We anticipate the delivery of the development is likely to be phased. Please could outline
phasing documentation be submitted at this stage. Further information is required.

Construction Management Plan:

This application has not included any information on a high-level construction
management plan. This needs to be provided. Further information is required.

Informative
Please note if, you the Local Planning Authority review the application and decide to

grant planning permission, notify the us (the Lead Local Flood Authority), by email at
FRMConsultations@hertfordshire.gov.uk.

Yours sincerely
Ellie
Ellie Miller

SuDS and Watercourses Support Officer
Growth and Environment
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Annex
The following documents have been reviewed.

¢ Report: Flood Risk Assessment and Drainage Strategy, prepared by PJA, 07
February 2025, REF 05920-FRA-002 REV P4

e Report: Infiltration Testing and Groundwater Monitoring, prepared by Geo
Environmental Group, July 2024, REF GEG-24-821/IT

e Drawing: Drawing Name, by who, full date, reference and revision number.
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Growth & Environment

Mr Robert Brigden

St Albans City & District Council
Civic Centre

St Peter’s Street

St Albans

AL1 3JE

Dear Mr Brigden,

Lead Local Flood Authority
Growth and Environment
Hertfordshire County Council
Post Point CHN 215

Farnham House,

Six Hills Way, Stevenage
HERTFORDSHIRE, SG1 2ST
www.hertfordshire.gov.uk

Contact: Flood Risk Management Team
Email: FRMConsultations@hertfordshire.gov.uk

Date 27 March 2025

RE: 5/2024/2271 — Land Off Sandridgebury Lane And Between The Railway And
Harpenden Road

Thank you for your consultation on the above site, received on 06 March 2025. We have
reviewed the application as submitted and wish to make the following comments.

This is a Hybrid planning application for relocation and replacement of existing playing
fields and erection of pavilion annex (full details); and Construction of up to 1000 new
homes (Use Class C3) to include a mix of market housing, affordable housing, age
restricted specialist accommodation for the elderly, adult disability service units; a care
home (Use Class C2); a local centre (Use Classes E and F); a primary school (Use Class
F); the laying out of green infrastructure including habitat creation; drainage infrastructure;
earthworks; pedestrian and cycle routes; new means of access and alterations to existing
accesses.

We have reviewed the documentation as submitted. This letter (Part 2) relates to the full
planning application for the relocation and replacement of existing playing fields and
erection of pavilion annex. Due to the detail and size of the site, Part 1 (1000 new homes)
will be issued separately.

We object to this planning application in the absence of clearly defined separate
documentation for the playing fields and pavilion annex.

We note that information has been submitted for the entire site but at this stage, the LLFA
is unable to clearly differentiate between the outline application and the full application.
Therefore, we request the applicant submits separate documentation for this section of
the proposed development that highlights the proposed drainage strategy. This
information would be suitable in Technical Note form.
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Please note if, you the Local Planning Authority review the application and decide to
grant planning permission, notify the us (the Lead Local Flood Authority), by email at
FRMConsultations@hertfordshire.gov.uk.

Yours sincerely
Ellie
Ellie Miller

SuDS and Watercourses Support Officer
Growth and Environment

Annex
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The following documents have been reviewed.

e Report: Flood Risk Assessment and Drainage Strategy, prepared by PJA, 07
February 2025, REF 05920-FRA-002 REV P4

e Report: Infiltration Testing and Groundwater Monitoring, prepared by Geo
Environmental Group, July 2024, REF GEG-24-821/IT

e Drawing: Drawing Name, by who, full date, reference and revision number.
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NOTES

These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9

1. This Drawing is not to be reproduced in any part or
form without the consent of PJA Environment Ltd. All
copyright reserved.

2. Drawing should be read in conjunction with all other
relevant scheme drawings.

3. Refer to the Site-wide surface water drainage strategy
for further information (05920-WR-A-0525).

4. Drawing Includes:

4.1.  Blue Green Infrastructure Plan provided by
Define in September 2025 (Drawing No:
DE_565_74 REV_E).

4.2.  Proposed Levels produced by PJA in September
2025(Drawing no. 05920-WR-A-0530)

4.3.  Tree Survey provided by FPCR dated December
2023 (8575-T-01)

4.4. An infiltration rate of 1.88x10°m/s from location
ITO4 was used from the 2024 Geo Environmental
Group Infiltration Testing.

5. Further consideration of utilities, arboricultural and
ecological constraints should be undertaken prior to
detailed design.

6. Further ground investigation to confirm infiltration
rates, seasonal groundwater levels and detail of the
underlying chalk solubility is required.
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NOTES

These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9

1. This Drawing is not to be reproduced in any part or
form without the consent of PJA Environment Ltd. All
copyright reserved.

2. Drawing should be read in conjunction with all other
relevant scheme drawings.

3. Refer to the Site-wide surface water drainage strategy
for further information (05920-WR-A-0525).

4. Drawing Includes:

4.1.  Blue Green Infrastructure Plan provided by
Define in September 2025 (Drawing No:
DE_565_74_REV_E).

4.2.  Proposed Levels produced by PJA in September
2025(Drawing no. 05920-WR-A-0530)

4.3, Tree Survey provided by FPCR dated December
2023 (8575-T-01)

4.4, An infiltration rate of 1.88x10°m/s from location
ITO4 was used from the 2024 Geo Environmental
Group Infiltration Testing.

5. Further consideration of utilities, arboricultural and
ecological constraints should be undertaken prior to
detailed design.

6. Further ground investigation to confirm infiltration
rates, seasonal groundwater levels and detail of the
underlying chalk solubility is required.
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CDM Regulations 2015. Please note that these are
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further design risk management as required in accordance
with Regulation 9

1. This Drawing is not to be reproduced in any part or
form without the consent of PJA Environment Ltd. All
copyright reserved.

2. Drawing should be read in conjunction with all other
relevant scheme drawings.

3. Refer to the Site-wide surface water drainage strategy
for further information (05920-WR-A-0525).

4. Drawing Includes:

4.1.  Blue Green Infrastructure Plan provided by
Define in September 2025 (Drawing No:
DE_565_74 REV_E).

4.2.  Proposed Levels produced by PJA in September
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rates, seasonal groundwater levels and detail of the
underlying chalk solubility is required.
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CDM Regulations 2015. Please note that these are
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further design risk management as required in accordance
with Regulation 9
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1. This Drawing is not to be reproduced in any part or
form without the consent of PJA Environment Ltd. All
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2. Drawing should be read in conjunction with all other
relevant scheme drawings.

3. Refer to the Site-wide surface water drainage strategy
for further information (05920-WR-A-0525).

4. Drawing Includes:

4.1.  Blue Green Infrastructure Plan provided by
Define in September 2025 (Drawing No:
DE_565_74_REV_E).

4.2. Proposed Levels produced by PJA in September
2025(Drawing no. 05920-WR-A-0530)

4.3.  Tree Survey provided by FPCR dated December
2023 (8575-T-01)

4.4. An infiltration rate of 1.88x10°m/s from location
ITO4 was used from the 2024 Geo Environmental
Group Infiltration Testing.

5. Further consideration of utilities, arboricultural and
ecological constraints should be undertaken prior to
detailed design.

6. Further ground investigation to confirm infiltration
rates, seasonal groundwater levels and detail of the
underlying chalk solubility is required.
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/(\ 1. This Drawing is not to be reproduced in any part or
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copyright reserved.
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relevant scheme drawings.
3. Refer to the Site-wide surface water drainage strategy
for further information (05920-WR-A-0525).
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2023 (8575-T-01)

4.4, An infiltration rate of 1.88x10°m/s from location
ITO4 was used from the 2024 Geo Environmental
Group Infiltration Testing.

5. Further consideration of utilities, arboricultural and
ecological constraints should be undertaken prior to
detailed design.

6. Further ground investigation to confirm infiltration
rates, seasonal groundwater levels and detail of the
underlying chalk solubility is required.
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Causeway

PJA Civil Engineering Limited

File: 05920-WR-0525-P12 Surf:
Network: Storm Network
Amy Bennett

01/10/2025

Page 1

Rainfall Methodology

Return Period (years)

Additional Flow (%)

cv

Time of Entry (mins)

Maximum Time of Concentration (mins)
Maximum Rainfall (mm/hr)

Name Area TofE
(ha) (mins)
Catchment D
Catchment A
Catchment B3 0.785 5.00
Catchment E 0.660 5.00
Catchment C
Catchments F, |, G and )
Catchment H
Catchment k
Catchment L 0.000 5.00
Outfall 0.000 5.00
Swale 1A 0.000 5.00
Swale 1.1
Swale 1.2
Swale 2 0.785
Swale 2.1
Swale 2.2
L1 0.225
L2 0.225
L3 0.225
L4 0.225
K1 0.503
K2 0.503
K3 0.503
K4 0.503
11 0.483
1J2 0.483
113 0.483
14 0.330
115 0.330
116 0.330
17 0.483
FG1 0.430
FG2 0.430
FG3 0.430
FG4 0.430
FG5 0.062
FG6 0.463
FG7 0.463
FG8 0.463
FG9 0.463
FG10 0.463

Design Settings

FEH-22 Minimum Velocity (m/s) 1.00

2 Connection Type Level Soffits

0 Minimum Backdrop Height (m) 0.200

1.000 Preferred Cover Depth (m) 1.200

5.00 Include Intermediate Ground vV

30.00 Enforce best practice design rules v/

50.0

Nodes
Cover Diameter Easting Northing  Depth
Level (mm) (m) (m) (m)
(m)

104.000 515667.065 209946.942 2.400
117.250 515140.153 209804.868 1.300
111.000 515432.265 209916.372 1.500
107.500 515528.511 209977.205 2.300
106.500 515610.403 209987.221 2.500
108.525 515415.969 209706.090 2.300
108.000 515491.824 209764.392 2.300
107.000 515562.493 209824.591 2.300
105.700 515686.970 209876.149 2.300
103.000 515720.849 209904.539 2.500
116.500 515197.873 209834.501 1.000
115.575 515232.421 209847.814 1.000
114.650 515267.419 209861.436 1.000
113.575 515301.885 209874.414 1.000
112.650 515336.933 209887.492 1.000
111.725 515370.031 209899.751 1.000
110.198 1500 515693.659 209782.288 1.798
110.080 1500 515735.312 209796.425 2.197
109.690 1500 515733.416 209803.837 1.977
107.634 1500 515698.275 209839.667 2.430
112.063 1500 515568.007 209686.770 1.813
111.249 1500 515615.015 209732.476 1.936
110.666 1500 515669.774 209775.078 2.278
107.500 1500 515628.514 209834.102 1.800
113.337 1500 515519.854 209642.284 1.887
113.956 1500 515487.940 209617.878 2.606
113.377 1500 515441.758 209594.744 2.197
112.425 1500 515389.686 209578.455 1.875
110.615 1500 515371.486 209613.030 1.880
109.685 1500 515363.346 209639.978 2.010
110.514 1500 515398.196 209657.265 3.514
113.210 1500 515246.336 209510.826 2.910
111.810 1500 515282.267 209544.394 2.839
110.308 1500 515269.760 209579.464 2.508
110.168 1500 515274.607 209595.775 2.543
109.966 1500 515311.405 209644.619 2.494
110.353 1500 515348.814 209675.800 3.003
113.403 1500 515317.592 209751.408 2.778
114.500 1500 515248.336 209727.658 1.900
114.873 1500 515228.524 209729.146 1.948
115.881 1500 515210.561 209775.927 1.801

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




PJA Civil Engineering Limited File: 05920-WR-0525-P12 Surf: | Page 2
Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
FG11 0.463 116.830 1500 515193.447 209819.537 1.830
Al 0.946 121.600 1500 514965.201 209827.566 1.880
A2 0.946 120.813 1500 515045.202 209857.805 1.958
A3 0.956 119.702 1500 515124.628 209883.869 2.302
A4 119.000 1500 515144.634 209879.097 2.050
H1 0.288 109.074 1500 515474.353 209902.799 1.734
H2 0.288 110.207 1500 515460.665 209871.265 2.953
H3 0.288 111.003 1500 515433.521 209829.629 3.873
H4 0.288 111.049 1500 515424.632 209808.789 4.051
H5 0.288 111.003 1500 515412.982 209774.525 4.077
H6 109.510 1500 515441936 209748.819 3.610
Cc1 0.463 112.834 1500 515427.533 210056.663 2.634
Cc2 0.232 111.656 1500 515355.860 210026.658 2.427
C3 0.232 111.446 1500 515343.685 210009.001 2.455
Cc4 0.463 111.050 1500 515357.556 209969.880 2.520
(o) 0.232 111.236 1500 515377.515 209919.152 2.862
C6 0.232 111.476 1500 515387.739 209917.101 3.144
c7 0.463 110.474 1500 515428.153 209932.371 2.315
C8 0.463 108.642 1500 515475.817 209950.298 1.962
Cc9 107.624 1500 515518.623 209953.673 2.024
D1 0.363 112.798 1500 515461.289 210072.088 1.748
D2 0.363 111.965 1500 515522.772 210098.379 1.765
D3 0.181 111.100 1500 515590.123 210124.897 1.825
D4 0.181 110.635 1500 515604.280 210113.792 1.935
D5 0.363 109.000 1500 515618.307 210066.707 2.200
D6 0.363 108.120 1500 515559.961 210012.929 2.570
D7 0.363 107.354 1500 515630.516 210025.870 2.229
D8 0.363 107.000 1500 515684.382 210037.340 3.600
D9 105.400 1500 515695.439 210005.706 3.300
Links
Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/H
‘ Catchment B3 Catchment E  75.000 109.500 105.200 |
! Catchment E Catchment C  30.000 105.200 104.000 |
: Catchment C Catchment D  25.000 104.000 101.600 !
‘ CatchmentsF, |, GandJ CatchmentH 25.000 106.225 105.700
! Catchment L Catchment D  30.000 103.400 101.600
! Catchment D Outfall 10.000 101.600 100.500 ‘
l Catchment H Catchment k  25.000 105.700 104.700
Name Vel Cap Flow us DS ZArea ZIAdd
(m/s) (1/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
7.520 47841 6450 0.600 1.400 4.418 0.0
6.279 39946 737.7 1400 1.600 5.078 0.0
9.735 6193.1 1138.4 1.600 1.500 7.858 0.0
4,061 1794.0 12143 1.550 1.550 7.482 0.0
6.873  3036.4 1851.3 1.550 1.650 11.834 0.0
15.523 36278.8 3218.6 0.675 0.775 22.232 0.0
5.609 2478.2 1410.8 1.550 1.550 8.922 0.0
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PJA Civil Engineering Limited File: 05920-WR-0525-P12 Surf: | Page 3
Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Links
ame us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rainh
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
Catchmentk Catchment L 30.000 104.700 103.400
Catchment A Swale 1A 36.000 115.950 115.500
Swale 1A Swale 1.1 37.000 115.500 40.0
Swale 1.1 Swale 1.2 37.000 114.575 40.0
Swale 1.2 Swale 2 43.000 113.650 40.0 450
Swale 2 Swale 2.1 37.000 112.575 40.0
Swale 2.1 Swale 2.2 37.000 111.650 40.0
Swale 2.2 Catchment B3 35.000 110.725 109.650 750
L1 L2 108.400 85.0 450
L2 L3 107.883 45.0 450
L3 L4 107.713 20.0 450
L4 Catchment L 15.800 105.204 103.400 450
K1 K2 110.250 70.0 525
K2 K3 109.313 75.0 600
K3 K4 108.388 105.700 600
K4 Catchment k 18.400 105.700 104.700 600
1 12 111.450 111.350 675
12 13 111.350 111.180 675
13 1J4 111.180 110.550 675
14 1J5 110.550 108.740 675
1J5 16 108.735 107.675 675
1J6 17 107.675 107.000 750
7 Catchments F, I, GandJ 19.925 107.000 106.225 750
FG1 FG2 110.300 37.0 675
Name Vel Cap Flow us DS X Area IAdd
(m/s) (1/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
5.839 2579.6 1719.0 1.550 1.550 10.934 0.0
2.274 361.7 477.9 0.850 0.550 2.848 0.0
2.901 13053.0 470.4 0.000 0.000 2.848 0.0
2.901 13053.0 463.0 0.000 0.000 2.848 0.0
1.053 167.4 442.1 0.550 0.550 2.848 0.0
2.901 13053.0 555.8 0.000 0.000 3.633 0.0
2,901 13053.0 547.8 0.000 0.000 3.633 0.0
1.640 7247 564.6 0.250 0.600 3.633 0.0
2.206 350.8 40.7 1.348 1.747 0.225 0.0
3.037 482.9 81.3 1.747 1.527 0.450 0.0
4,561 725.5 121.6 1.527 1.980 0.675 0.0
6.900 1097.3 161.6 1980 1.850 0.900 0.0
2.679 580.0 90.9 1.288 1.411 0.503 0.0
2.814 795.5 177.6 1336 1.678 1.006 0.0
4,716 13335 261.3 1.678 1.200 1.509 0.0
5.694 1609.9 347.1 1.200 1.700 2.012 0.0
1.301 465.6 87.3 1212 1931 0.483 0.0
1.498 536.1 167.1 1931 1.522 0.966 0.0
2.817 1008.0 2449 1.522 1.200 1.449 0.0
5.655 2023.8 298.1 1.200 1.200 1.779 0.0
5.098 1824.1 351.1 1.205 1.335 2.109 0.0
3.690 1630.2 400.7 1.260 2.764 2.439 0.0
5.531 2443.7 4779 2.764 1.550 2.922 0.0
4.317 1544.7 77.7 2.235 2.164 0.430 0.0
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PJA Civil Engineering Limited File: 05920-WR-0525-P12 Surf: | Page 4
Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Links
Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
FG2 FG3 108.971 107.925 675
FG3 FG4 107.800 107.625 800
FG4 FG5 107.625 400.0 800
FG5 FG6 107.472 400.0 800
FG6 Catchments F, I, GandJ 34.000 107.350 106.225 800
FG11 FG10 115.000 114.080 600
FG10 FG9 114.080 113.000 600
FG9 FG8 112.925 112.600 675
FG8 FG7 112.600 110.700 675
FG7 FG6 110.625 107.400 750
5.000 A1 A2 119.720 118.930 675
5.001 A2 A3 118.855 117.400 750
5.002 A3 A4 117.400 117.000 750
5.003 A4 Catchment A 52.180 116.950 115.950 800
6.000 H1 H2 107.340 400.0 525
6.001 H2 H3 107.254 400.0 525
6.002 H3 H4 107.130 400.0 600
6.003 H4 H5 106.998 500.0 675
6.004 H5 H6 106.926 105.900 675
6.005 H6 Catchment H 7.820 105.900 105.700 675
C1 Cc2 110.200 80.0 600
Cc2 C3 109.229 90.0 675
C3 Cc4 108.991 90.0 675
ca C5 108.530 350.0 750
Name Vel Cap Flow us DS ZArea IAdd
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
4.401 1575.0 1554 2.164 1.708 0.860 0.0
2954 1484.8 233.1 1708 1.743 1.290 0.0
1.450 728.8 296.7 1.743 1.694 1.720 0.0
1.450 728.8 295.1 1.694 2203 1.782 0.0
5.309 2668.5 749.1 2203 1500 4.560 0.0
3417 966.2 83.7 1230 1.201 0.463 0.0
3,581 1012.4 167.3 1.201 1.273 0.926 0.0
3.355 1200.7 250.1 1.273 1.225 1.389 0.0
4230 1513.5 326.2 1.225 2.028 1.852 0.0
5.569 2460.3 400.3 2.028 2.203 2.315 0.0
5.000 2.518 901.1 170.3 1.205 1.208 0.946 0.0
5.001 3.696 1632.8 330.8 1.208 1.552 1.892 0.0
5.002 3.907 1726.2 494.7 1.552 1.250 2.848 0.0
5.003 4.037 2029.2 487.1 1250 0.500 2.848 0.0
6.000 1.114 2410 52.0 1.209 2.428 0.288 0.0
6.001 1.114 2410 98.4 2.428 3.348 0.576 0.0
6.002 1.211 3424 1443 3.273 3.376 0.864 0.0
6.003 1.165 4169 1853 3.376 3.402 1.152 0.0
6.004 4.274 1529.5 229.3 3.402 2935 1.440 0.0
6.005 4.199 1502.5 228.8 2.935 1.625 1.440 0.0
2,724 770.1 83.7 2.034 1.827 0.463 0.0
2,763 988.8 124.7 1.752 1.780 0.695 0.0
2,763 988.8 163.2 1.780 1.845 0.927 0.0
1490 658.2 2340 1770 2112 1.390 0.0
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PJA Civil Engineering Limited File: 05920-WR-0525-P12 Surf: | Page 5
Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Links
Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
C5 (3 108.374 250.0 750
Ccé6 c7 108.332 250.0 750
c7 Cc8 108.159 106.680 750
Cc8 c9 106.680 105.600 750
Cc9 Catchment C  62.000 105.625 104.000 750
D1 D2 111.050 110.200 525
D2 D3 110.200 109.350 525
D3 D4 109.275 108.700 600
D4 D5 108.700 106.800 600
D5 D7 106.800 105.200 600
D7 D8 105.125 103.400 675
D8 D9 103.400 102.100 750
D9 Catchment D 12.980 102.100 101.600 750
D6 D7 105.550 105.200 600
Name Vel Cap Flow us DS I Area XAdd
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
1.765 779.8 271.1 2.112 2.394 1.622 0.0
1.765 779.8 300.6 2.394 1565 1.854 0.0
4778 2110.8 371.2 1565 1.212 2.317 0.0
4.445 1963.9 440.6 1.212 1.274 2.780 0.0
4538 2004.9 4339 1.249 1.750 2.780 0.0
2.527 5470 65.6 1.223 1.240 0.363 0.0
2.428 525.6 127.0 1.240 1.225 0.726 0.0
4363 1233.6 157.8 1.225 1.335 0.907 0.0
4801 1357.4 187.0 1.335 1.600 1.088 0.0
4,730 1337.3 246.7 1.600 1.554 1.451 0.0
4648 1663.3 3649 1.554 2925 2.177 0.0
5.524 24404 422.6 2.850 2.550 2.540 0.0
5.505 2431.8 4214 2550 1.650 2.540 0.0
1.697 479.8 64.6 1970 1.554 0.363 0.0
Pipeline Schedule
Link Length Slope Dia Link USCL USIL US Depth DS CL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
75.000 Circular 111.000 109.500 0.600 107.500 105.200 1.400
30.000 Circular 107.500 105.200 1.400 106.500 104.000 1.600
25.000 106.500 104.000 1.600 104.000 101.600 1.500
25.000 Circular 108.525 106.225 1.550 108.000 105.700 1.550
30.000 105.700 103.400 1.550 104.000 101.600 1.650
10.000 Circular 104.000 101.600 0.675 103.000 100.500 0.775
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
Catchment B3 Junction Catchment E Junction
Catchment E Junction Catchment C Junction
Catchment C Junction Catchment D Junction
Catchments F, I, G and J Junction Catchment H Junction
Catchment L Junction Catchment D Junction
Catchment D Junction Outfall Junction
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PJA Civil Engineering Limited File: 05920-WR-0525-P12 Surf: | Page 6
Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Pipeline Schedule
Link Length Slope Dia Link USCL USIL US Depth  DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
25.000 108.000 105.700 1.550 107.000 104.700 1.550
30.000 107.000 104.700 1.550 105.700 103.400 1.550
36.000 Circular 117.250 115.950 0.850 116.500 115.500 0.550
37.000 40.0 Swale 116.500 115.500 0.000 115.575 0.000
37.000 40.0 Swale 115.575 114.575 0.000 114.650 0.000
43.000 40.0 450 Circular 114.650 113.650 0.550 113.575 0.550
37.000 40.0 Swale 113.575 112.575 0.000 112.650 0.000
37.000 40.0 112.650 111.650 0.000 111.725 0.000
35.000 750 Circular 111.725 110.725 0.250 111.000 109.650 0.600
85.0 450 Circular 110.198 108.400 1.348 110.080 1.747
45.0 450 Circular 110.080 107.883 1.747 109.690 1.527
20.0 450 Circular 109.690 107.713 1.527 107.634 1.980
15.800 450 Circular 107.634 105.204 1.980 105.700 103.400 1.850
70.0 525 Circular 112.063 110.250 1.288 111.249 1.411
75.0 600 Circular 111.249 109.313 1.336 110.666 1.678
600 Circular 110.666 108.388 1.678 107.500 105.700 1.200
18.400 600 Circular 107.500 105.700 1.200 107.000 104.700 1.700
675 Circular 113.337 111.450 1.212 113956 111.350 1.931
675 113.956 111.350 1.931 113.377 111.180 1.522
675 113.377 111.180 1.522 112.425 110.550 1.200
675 112.425 110.550 1.200 110.615 108.740 1.200
675 110.615 108.735 1.205 109.685 107.675 1.335
750 109.685 107.675 1.260 110.514 107.000 2.764
19.925 750 110.514 107.000 2.764 108.525 106.225 1.550
37.0 675 Circular 113.210 110.300 2.235 111.810 2.164
Link uUs Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
Catchment H Junction Catchment k Junction
Catchment k Junction Catchment L Junction
Catchment A Junction Swale 1A Manhole
Swale 1A Manhole Swale 1.1 Junction
Swale 1.1 Junction Swale 1.2 Manhole
Swale 1.2 Manhole Swale 2 Manhole
Swale 2 Manhole Swale 2.1 Junction
Swale 2.1 Junction Swale 2.2 Manhole
Swale 2.2 Manhole Catchment B3 Junction
L1 1500 L2 1500
L2 1500 L3 1500
L3 1500 L4 1500
L4 1500 Catchment L Junction
K1 1500 K2 1500
K2 1500 K3 1500
K3 1500 K4 1500
K4 1500 Catchment k Junction
11 1500 12 1500
1J2 1500 13 1500
1J3 1500 4 1500
114 1500 1J5 1500
1J5 1500 1J6 1500
116 1500 7 1500
7 1500 Catchments F, I, G and J Junction
FG1 1500 FG2 1500
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PJA Civil Engineering Limited File: 05920-WR-0525-P12 Surf: | Page 7
Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Pipeline Schedule
Link Length Slope Dia Link USCL USIL US Depth  DSCL DSIL DS Depth
(m)  (2:X) (mm) Type (m) (m) (m) (m) (m) (m)
675 111.810 108.971 2.164 110.308 107.925 1.708
800 110.308 107.800 1.708 110.168 107.625 1.743
400.0 800 110.168 107.625 1.743 109.966 1.694
400.0 800 109.966 107.472 1.694 110.353 2.203
34.000 800 110.353 107.350 2.203 108.525 106.225 1.500
600 Circular 116.830 115.000 1.230 115.881 114.080 1.201
600 115.881 114.080 1.201 114.873 113.000 1.273
675 114.873 112.925 1.273 114.500 112.600 1.225
675 114.500 112.600 1.225 113.403 110.700 2.028
750 113.403 110.625 2.028 110.353 107.400 2.203
5.000 675 Circular 121.600 119.720 1.205 120.813 118.930 1.208
5.001 750 120.813 118.855 1.208 119.702 117.400 1.552
5.002 750 119.702 117.400 1.552 119.000 117.000 1.250
5.003 52.180 800 119.000 116.950 1.250 117.250 115.950 0.500
6.000 400.0 525 Circular 109.074 107.340 1.209 110.207 2.428
6.001 400.0 525 110.207 107.254 2.428 111.003 3.348
6.002 400.0 600 111.003 107.130 3.273 111.049 3.376
6.003 500.0 675 111.049 106.998 3.376 111.003 3.402
6.004 675 111.003 106.926 3.402 109.510 105.900 2.935
6.005  7.820 675 109.510 105.900 2.935 108.000 105.700 1.625
80.0 600 Circular 112.834 110.200 2.034 111.656 1.827
90.0 675 111.656 109.229 1.752 111.446 1.780
90.0 675 111.446 108.991 1.780 111.050 1.845
350.0 750 111.050 108.530 1.770 111.236 2.112
250.0 750 111.236 108.374 2.112 111.476 2.394
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
FG2 1500 FG3 1500
FG3 1500 FG4 1500
FG4 1500 FG5 1500
FG5 1500 FG6 1500
FG6 1500 Catchments F, |, Gand J Junction
FG11 1500 FG10 1500
FG10 1500 FG9 1500
FG9 1500 FGS8 1500
FGS8 1500 FG7 1500
FG7 1500 FG6 1500
5.000 A1 1500 A2 1500
5.001 A2 1500 A3 1500
5.002 A3 1500 A4 1500
5.003 A4 1500 Catchment A Junction
6.000 H1 1500 H2 1500
6.001 H2 1500 H3 1500
6.002 H3 1500 H4 1500
6.003 H4 1500 H5 1500
6.004 H5 1500 H6 1500
6.005 H6 1500 Catchment H Junction
C1 1500 Cc2 1500
Cc2 1500 Cc3 1500
Cc3 1500 c4 1500
c4 1500 C5 1500
C5 1500 C6 1500
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Link Length Slope
(m)  (1:X)
250.0

62.000

12.980

Link us
Node
C6
c7
C8
Cc9
D1
D2
D3
D4
D5
D7
D8
D9
D6

Node Easting
(m)
Catchment D  515667.065

Catchment A 515140.153

Catchment B3 515432.265

Catchment E 515528.511

Pipeline Schedule

Dia Link US CL USIL US Depth DS CL DSIL DS Depth
(mm)  Type (m) (m) (m) (m) (m) (m)
750 111.476 108.332 2.394 110.474 1.565
750 110.474 108.159 1.565 108.642 106.680 1.212
750 108.642 106.680 1.212 107.624 105.600 1.274
750 107.624 105.625 1.249 106.500 104.000 1.750
525 Circular 112.798 111.050 1.223 111.965 110.200 1.240
525 111.965 110.200 1.240 111.100 109.350 1.225
600 111.100 109.275 1.225 110.635 108.700 1.335
600 110.635 108.700 1.335 109.000 106.800 1.600
600 109.000 106.800 1.600 107.354 105.200 1.554
675 107.354 105.125 1.554 107.000 103.400 2.925
750 107.000 103.400 2.850 105.400 102.100 2.550
750 105.400 102.100 2.550 104.000 101.600 1.650
600 Circular 108.120 105.550 1.970 107.354 105.200 1.554
Dia Node MH DS Dia Node MH
(mm) Type Type Node (mm) Type Type
1500 Cc7 1500
1500 C8 1500
1500 C9 1500
1500 Catchment C Junction
1500 D2 1500
1500 D3 1500
1500 D4 1500
1500 D5 1500
1500 D7 1500
1500 D8 1500
1500 D9 1500
1500 Catchment D Junction
1500 D7 1500
Manhole Schedule
Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m)  (mm) (m)  (mm)
209946.942 104.000 2.400 1 1 101.600 750
? 2 101.600
X 3 101.600
2 0 101.600
209804.868 117.250 1.300 1/ 1|5.003 115.950 800
0
0 115.950
209916.372 111.000 1.500 1 109.650 750
0
1 /
0 109.500
209977.205 107.500 2.300 1 105.200
S
1
0 105.200
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Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
Catchment C 515610.403 209987.221 106.500 2.500 1 104.000 750
2 104.000
TN,
0 104.000
Catchments F, I, GandJ 515415.969 209706.090 108.525 2.300 1 106.225 750
/ 2 106.225 800
2
1 0 106.225
Catchment H 515491.824 209764.392 108.000 2.300 1 | 6.005 105.700 675
/ 2 105.700
12
0 105.700
Catchment k 515562.493 209824.591 107.000 2.300 1 104.700 600
/401 2 104.700
2
0 104.700
Catchment L 515686.970 209876.149 105.700 2.300 0 1 103.400 450
2 103.400
2
1 0 103.400
Outfall 515720.849 209904.539 103.000 2.500 , 1 100.500
N
Swale 1A 515197.873 209834.501 116.500 1.000 1 115.500
7
1
0
Swale 1.1 515232.421 209847.814 115.575 1.000 1
0
1/
0
Swale 1.2 515267.419 209861.436 114.650 1.000 1
0
T
0 450
Swale 2 515301.885 209874.414 113.575 1.000 1 450
0
7
0
Swale 2.1 515336.933 209887.492 112.650 1.000 1
0
1/
0
Swale 2.2 515370.031 209899.751 111.725 1.000 1
0
7
0 110.725 750
L1 515693.659 209782.288 110.198 1.798 1500
G
0 450
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Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
L2 515735.312 209796.425 110.080 2.197 1500 ° 1 450
1@
0 450
L3 515733.416 209803.837 109.690 1.977 1500 0 1 450
1 0 450
L4 515698.275 209839.667 107.634 2.430 1500 0? 1 450
! 0 105.204 450
K1 515568.007 209686.770 112.063 1.813 1500
0 525
K2 515615.015 209732.476 111.249 1.936 1500 1 525
' 0 600
K3 515669.774 209775.078 110.666 2.278 1500 0 1 600
1
0 108.388 600
K4 515628.514 209834.102 107.500 1.800 1500 1 105.700 600
’ \
! 0 105.700 600
1 515519.854 209642.284 113.337 1.887 1500
0
0 111.450 675
1J2 515487.940 209617.878 113.956 2.606 1500 \ 1 111.350 675
ol
0 111.350 675
13 515441.758 209594.744 113.377 2.197 1500 1 111.180 675
1
Oé 8
0 111.180 675
14 515389.686 209578.455 112.425 1.875 1500 0 1 110.550 675
s
0 110.550 675
1J5 515371.486 209613.030 110.615 1.880 1500 0@ 1 108.740 675
1 0 108.735 675
16 515363.346 209639.978 109.685 2.010 1500 1 107.675 675
E 70
1 0 107.675 750
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Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
7 515398.196 209657.265 110.514 3.514 1500 0 1 107.000 750
e
0 107.000 750
FG1 515246.336 209510.826 113.210 2.910 1500 .
0 675
FG2 515282.267 209544.394 111.810 2.839 1500 0 1 675
! 0 108.971 675
FG3 515269.760 209579.464 110.308 2.508 1500 @3 1 107.925 675
1 0 107.800 800
FG4 515274.607 209595.775 110.168 2.543 1500 0 1 107.625 800
1 0 800
FG5 515311.405 209644.619 109.966 2.494 1500 . 1 800
! 0 800
FG6 515348.814 209675.800 110.353 3.003 1500 2 1 800
/®ﬂ° 2 107.400 750
' 0 107.350 800
FG7 515317.592 209751.408 113.403 2.778 1500 1 110.700 675
! 5
0 0 110.625 750
FG8 515248.336 209727.658 114.500 1.900 1500 1 112.600 675
-
0 112.600 675
FG9 515228.524 209729.146 114.873 1.948 1500 1 1 113.000 600
(s
0 112.925 675
FG10 515210.561 209775.927 115.881 1.801 1500 1@ 1 114.080 600
0 0 114.080 600
FG11 515193.447 209819.537 116.830 1.830 1500
Qﬂ 0 115.000 600
Al 514965.201 209827.566 121.600 1.880 1500
o~
0 | 5.000 119.720 675
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Ca useway Amy Bennett
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Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
A2 515045.202 209857.805 120.813 1.958 1500 1| 5.000 118.930 675
T
1
0 | 5.001 118.855 750
A3 515124.628 209883.869 119.702 2.302 1500 1| 5.001 117.400 750
1/@30
0 | 5.002 117.400 750
A4 515144.634 209879.097 119.000 2.050 1500 1| 5.002 117.000 750
| i
0 0 | 5.003 116.950 800
H1 515474.353 209902.799 109.074 1.734 1500
0@ 0 | 6.000 525
H2 515460.665 209871.265 110.207 2.953 1500 1 1 | 6.000 525
0 0 | 6.001 525
H3 515433.521 209829.629 111.003 3.873 1500 1 1| 6.001 525
0 0 | 6.002 600
H4 515424.632 209808.789 111.049 4.051 1500 ¢1 1| 6.002 600
0 0 | 6.003 675
H5 515412.982 209774.525 111.003 4.077 1500 1 1| 6.003 675
’ 0 | 6.004 106.926 675
H6 515441.936 209748.819 109.510 3.610 1500 . 1| 6.004 105.900 675
o
0 | 6.005 105.900 675
c1 515427.533 210056.663 112.834 2.634 1500
)
0 600
C2 515355.860 210026.658 111.656 2.427 1500 1 600
lj |
0 0 675
C3 515343.685 210009.001 111.446 2.455 1500 1 1 675
o; 0 675
Cc4 515357.556 209969.880 111.050 2.520 1500 1Q 1 675
0 0 750
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Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
(65) 515377.515 209919.152 111.236 2.862 1500 1 1 750
-
0 750
C6 515387.739 209917.101 111.476 3.144 1500 1 750
7
0 750
c7 515428.153 209932.371 110.474 2.315 1500 1 750
T
1
0 108.159 750
Cc8 515475.817 209950.298 108.642 1.962 1500 1 106.680 750
/@—n
1
0 106.680 750
c9 515518.623 209953.673 107.624 2.024 1500 1 105.600 750
0
O
0 105.625 750
D1 515461.289 210072.088 112.798 1.748 1500
o
0 111.050 525
D2 515522.772 210098.379 111.965 1.765 1500 1 110.200 525
7
1
0 110.200 525
D3 515590.123 210124.897 111.100 1.825 1500 1 109.350 525
! 0
0 109.275 600
D4 515604.280 210113.792 110.635 1.935 1500 \ 1 108.700 600
0 0 108.700 600
D5 515618.307 210066.707 109.000 2.200 1500 1@ 1 106.800 600
0 0 106.800 600
D6 515559.961 210012.929 108.120 2.570 1500
G
0 105.550 600
D7 515630.516 210025.870 107.354 2.229 1500 2 1 105.200 600
/égo 2 105.200 600
1
0 105.125 675
D8 515684.382 210037.340 107.000 3.600 1500 1 103.400 675
1 ;/
0 0 103.400 750
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Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m) (mm)
D9 515695.439 210005.706 105.400 3.300 1500 1@ 1 102.100 750
0 0 102.100 750
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Starting Level (m)
Rainfall Events  Singular Skip Steady State x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 10080 Check Discharge Volume  x
Winter CV  1.000 Additional Storage (m%¥ha) 0.0
Storm Durations
15 60 180 360 600 960 2160 4320
30 120 240 480 720 1440 2880

Return Period Climate Change Additional Area

(years)

(CC %) (A %)

30 0 0
100 40 0

Additional Flow

(Q%)
0
0

Node Catchment A Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Downstream Link 1.004 Sump Available VvV
Replaces Downstream Link  x Product Number CTL-SHE-0340-7000-0950-7000
Invert Level (m) 116.000 Min Outlet Diameter (m) 0.375
Design Depth (m) 0.950 Min Node Diameter (mm) 2100
Design Flow (I/s) 70.0

Node Catchment B3 Online Hydro-Brake® Control

Flap Valve

X Objective

(HE) Minimise upstream storage

Replaces Downstream Link  x Sump Available

Invert Level (m) 109.500 Product Number CTL-SHE-0357-8000-1200-8000
Design Depth (m) 1.200 Min Outlet Diameter (m) 0.375
Design Flow (I/s) 80.0 Min Node Diameter (mm) 2100

Node Catchment E Online Hydro-Brake® Control

Flap Valve x
Replaces Downstream Link  x

Objective (HE) Minimise upstream storage
Sump Available vV

Invert Level (m) 105.200 Product Number CTL-SHE-0281-4970-2000-4970
Design Depth (m) 2.000 Min Outlet Diameter (m) 0.300
Design Flow (I/s) 49.7 Min Node Diameter (mm) 2700

Node Catchment C Online Hydro-Brake® Control

Flap Valve x
Replaces Downstream Link  x

Objective (HE) Minimise upstream storage
Sump Available Vv

Invert Level (m) 104.000 Product Number CTL-SHE-0211-2750-2200-2750
Design Depth (m) 2.200 Min Outlet Diameter (m) 0.225
Design Flow (I/s) 27.5 Min Node Diameter (mm) 2100
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Network: Storm Network
Ca useway Amy Bennett
01/10/2025
Node Catchments F, I, G and J Online Hydro-Brake® Control
Flap Valve x Objective (HE) Minimise upstream storage
Downstream Link  3.006 Sump Available Vv
Replaces Downstream Link  x Product Number CTL-SHE-0550-2350-2000-2350
Invert Level (m) 106.225 Min Outlet Diameter (m)
Design Depth (m) 2.000 Min Node Diameter (mm)
Design Flow (I/s) 235.0

Flap Valve

Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (I/s)

Flap Valve

Downstream Link
Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (I/s)

Flap Valve

Downstream Link
Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (I/s)

Flap Valve

Downstream Link
Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (I/s)

Flap Valve x
Downstream Link 1.006_1

Flap Valve x
Replaces Downstream Link  x

Node Catchment D Online Hydro-Brake® Control

X Objective
X Sump Available
101.810 Product Number
1.900 Min Outlet Diameter (m)
0.1 Min Node Diameter (mm)

(HE) Minimise upstream storage
v
CTL-SHE-0012-1000-1900-1000
0.075

1200

Node Catchment L Online Hydro-Brake® Control

X Objective
3.009 Sump Available
X Product Number
103.400 Min Outlet Diameter (m)
2.000 Min Node Diameter (mm)
34.0

(HE) Minimise upstream storage
v
CTL-SHE-0236-3400-2000-3400
0.300

1800

Node Catchment H Online Hydro-Brake® Control

X Objective
3.007 Sump Available
v Product Number
105.700 Min Outlet Diameter (m)
2.000 Min Node Diameter (mm)
51.0

(HE) Minimise upstream storage
v
CTL-SHE-0284-5100-2000-5100
0.300

2100

Node Catchment k Online Hydro-Brake® Control

X Objective
3.008 Sump Available
v Product Number
104.700 Min Outlet Diameter (m)
2.000 Min Node Diameter (mm)
47.0

Node Swale 1.1 Online Orifice Control

(HE) Minimise upstream storage
v
CTL-SHE-0274-4700-2000-4700
0.300

2100

Replaces Downstream Link  x
Invert Level (m) 114.575

Node Swale 1.1 Online Weir Control

115.275
4.500

Invert Level (m)
Width (m)

0.225
0.600

Diameter (m)
Discharge Coefficient

Discharge Coefficient 0.590
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Network: Storm Network

Ca useway Amy Bennett

01/10/2025

Node Swale 2.1 Online Orifice Control

Flap Valve x Invert Level (m) 111.650 Discharge Coefficient 0.600
Replaces Downstream Link  x Diameter (m) 0.750

Node Swale 2.1 Online Weir Control

Flap Valve x Invert Level (m) 112.350 Discharge Coefficient 0.590
Replaces Downstream Link  x Width (m) 4.500

Node Catchment D Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.06768 Safety Factor 1.5 Invert Level (m) 101.600
Side Inf Coefficient (m/hr) 0.06768 Porosity 1.00 Time to half empty (mins) 0

Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m) (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?)

0.000 2033.0 2033.0 1.400 3170.0 10365.0 1.401 3393.0 10365.0 2.400 4605.0 10365.0

Node Catchment A Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 115.950
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins) 240

Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m) (m?) (m?)

0.000 1510.0 0.0 1.300 2465.0 0.0

Node Catchment B3 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 109.500
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins) 315

Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?)

0.000 625.0 0.0 1.500 1615.0 0.0

Node Catchment E Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 105.200
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins) 510

Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m) (m)  (m?) (m)  (m?)  (m?) (m)  (m?) (m?)

0.000 515.0 0.0 0.800 800.0 0.0 0.801 935.0 0.0 2.300 21250 0.0

Node Catchment C Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 104.000
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins) 2400

Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 1285.0 0.0 1.000 1930.0 0.0 1.001 2160.0 0.0 2.500 4100.0 0.0
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Network: Storm Network

Ca useway Amy Bennett
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Node Catchments F, |, G and J Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 106.225
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins) 648

Depth Area InfArea Depth Area InfArea Depth  Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)

0.000 1450.0 0.0 1.000 1940.0 0.0 1.001 2120.0 0.0 2.300 3415.0 0.0

Node Catchment H Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 105.700
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins) 1230

Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m?) (m) (m?)  (m?) (m)  (m?) (m?) (m) (m?) (m?)

0.000 515.0 0.0 1.000 970.0 0.0 1.001 2720.0 0.0 2.300 4285.0 0.0

Node Catchment k Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 104.700
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins) 1500

Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth  Area InfArea
(m) (m?) (m?) (m) (m?) (m?) (m) (m?) (m?) (m) (m?) (m?)

0.000 165.0 0.0 1.000 490.0 0.0 1.001 2090.0 0.0 2.300 3675.0 0.0

Node Catchment L Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 103.400
Side Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Time to half empty (mins) 1620

Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m) (m?) (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 1610.0 0.0 0.800 2070.0 0.0 0.801 2270.0 0.0 2.300 3975.0 0.0
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.87%

D minute winter Catchment H
60 minute winter Catchment k
PO minute winter Catchment L
D minute summer Swale 1A

D minute summer Swale 1.1

D minute winter Swale 1.2
minute summer Swale 2
minute summer Swale 2.1
minute summer Swale 2.2
minute summer L1

minute summer L2

minute summer L3

minute summer L4

minute summer K1

minute summer K2

minute summer K3

60 minute winter K4

Node Event us Peak
Node (mins)
2880 minute winter Catchment D 1920
240 minute summer Catchment A 168
240 minute summer  Catchment B3 244
600 minute summer Catchment E 675
1440 minute summer Catchment C 1500
180 minute summer Catchments F, I, G and J 132
480 minute winter Catchment H 488
2160 minute winter Catchment k 2160
4320 minute winter Catchment L 4380
2880 minute winter Outfall 1920
240 minute summer Swale 1A 172
240 minute summer Swale 1.1 200
180 minute winter Swale 1.2 188
15 minute summer Swale 2 10
15 minute summer Swale 2.1 11
15 minute summer Swale 2.2 12
15 minute summer L1 10
15 minute summer L2 10
15 minute summer L3 10
15 minute summer L4 10
15 minute summer K1 10
15 minute summer K2 10
15 minute summer K3 10
2160 minute winter K4 2160
Link Event us Link
Upstream Depth) Node
BO minute winter Catchment D 1.014
BO minute winter Catchment D Infiltration
D minute summer Catchment A 1.004
D minute summer Catchment B3 1.011
D minute summer Catchment E 1.012
10 minute summer Catchment C 1.013
D minute summer CatchmentsF, |, GandJ 3.006

Hydro-Brake®
Hydro-Brake®
3.009

1.005
1.006_1
1.007
1.008
1.009
1.006
8.000
8.001
8.002
8.003
7.000
7.001
7.002
7.003

Level Depth Inflow Node Flood
(m) (m) (1/s) Vol (m?) (m?)
102.253 0.653 134.0 1499.8350 0.0000
116.495 0.545 356.5 932.7184 0.0000
110.178 0.678 229.4 575.6564 0.0000
106.464 1.264 115.7 1044.3420 0.0000
105.498 1.498 126.2 2841.6190 0.0000
107.406 1.181 1128.4 2094.7130 0.0000
107.103 1.403 351.4 1935.9290 0.0000
106.302 1.602 88.2 1804.2410 0.0000
104.652 1.252 52.9 2613.3990 0.0000
100.500 0.000 0.1 0.0000 0.0000
115.601 0.101 69.4 0.0000 0.0000
115.115 0.540 69.4 0.0000 0.0000
113.873 0.223 69.0 0.0000 0.0000
112.795 0.220 359.1 0.0000 0.0000
112.139 0.489 354.2 0.0000 0.0000
111.079 0.354 330.1 0.0000 0.0000
108.567 0.167 102.9 0.2947 0.0000
108.141 0.258 204.8 0.4566 0.0000
107.921 0.208  306.2 0.3682 0.0000
105.434 0.230 407.7 0.4063 0.0000
110.476 0.226 230.0 0.3988 0.0000
109.658 0.345 458.1 0.6089 0.0000
108.696 0.308 683.6 0.5442 0.0000
106.301 0.601 51.7 1.0614 0.0000

DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
Outfall 0.1 0.000 0.000
72.1
Swale 1A 69.4 2.034 0.192
Catchment E 80.0 0.656 0.017
Catchment C 91.8 0.321 0.023
Catchment D 27.5 1.065 0.004
Catchment H 264.5 0.997 0.147
Catchment k 50.9
Catchment L 46.8
Catchment D 34.0 1.677 0.011
Swale 1.1 69.4 0.234 0.005
Swale 1.2 69.1 0.385 0.005
Swale 2 68.9 1.342 0.412
Swale 2.1 354.2 0.657 0.027
Swale 2.2 330.1 0.787 0.025
Catchment B3 319.1 1.589 0.440
L2 102.0 1.384 0.291
L3 203.3 2.450 0.421
L4 304.8 4.016 0.420
Catchment L 407.3 9.778 0.371
K2 228.0 1.904 0.393
K3 453.6 2.929 0.570
K4 678.7 4.169 0.509
Catchment k 37.7 0.684 0.023

Status

OK

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Link
Vol (m?3)
0.0014

1.2355
24.7818
11.3231

6.0816
11.0030

6.2825

28.2863
7.3757
2.3124

27.7268

17.8757
7.0326
3.2454
0.6348
3.8444
1.2517
7.8318

10.8601

11.9565
5.1811

Discha

Vol (n
1

e
’)
1.0
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.87%

Node Event

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

120 minute summer

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

Link Event us
(Upstream Depth) Node
15 minute summer 1
15 minute summer 1J2
15 minute summer 3
15 minute summer )4
15 minute summer 1)
15 minute summer 1J6
120 minute summer 1J7
15 minute summer FG1
15 minute summer FG2
15 minute summer FG3
15 minute summer FG4
15 minute summer FG5
15 minute summer FG6
15 minute summer FG7
15 minute summer FG8
15 minute summer FG9
15 minute summer FG10
15 minute summer FG11
15 minute summer Al
15 minute summer A2
15 minute summer A3
15 minute summer A4
15 minute summer H1
15 minute summer H2

us Peak Level Depth Inflow Node Flood Status

Node (mins) (m) (m) (I/s) Vol(m3) (md3)

1 10 111.877 0.427 2209 0.7536 0.0000 OK

12 10 111.839 0.489 436.5 0.8640 0.0000 OK

13 11 111.611 0431 649.4 0.7618 0.0000 OK

114 11 110.860 0.309 794.8 0.5468 0.0000 OK

115 11 109.130 0.395 941.8 0.6979 0.0000 OK

1J6 11 108.194 0.518 1088.5 0.9162 0.0000 OK

17 82 107.537 0.537 589.2 0.9482 0.0000 OK

FG1 10 110.459 0.159 196.6 0.2803 0.0000 OK

FG2 10 109.199 0.228 3924 0.4021 0.0000 OK

FG3 11 108.420 0.620 586.4 1.0959 0.0000 OK

FG4 11 108.385 0.760 760.9 1.3431 0.0000 OK

FG5 11 108.180 0.708 791.5 1.2512 0.0000 OK

FG6 11 107.925 0.575 2035.2 1.0152 0.0000 OK

FG7 10 110.955 0.330 1042.8 0.5832 0.0000 OK

FG8 10 112981 0.381 839.6 0.6734 0.0000 OK

FG9 10 113.346 0.421 6304 0.7447 0.0000 OK

FG10 10 114358 0.278 422.1  0.4909 0.0000 OK

FG11 10 115.188 0.188 211.7 0.3321 0.0000 OK

Al 10 120.060 0.340 432.7 0.6010 0.0000 OK

A2 10 119.244 0.389 857.6 0.6875 0.0000 OK

A3 10 118.015 0.615 12889 1.0866 0.0000 OK

A4 10 117.456 0.506 1276.9 0.8939 0.0000 OK

H1 11 107.853 0.513 131.8 0.9071 0.0000 OK

H2 11 107.816 0.562 254.0 0.9925 0.0000

Link DS Outflow Velocity Flow/Cap Link

Node (1/s) (m/s) Vol (m3)

5.000_1 12 215.5 0.841 0.463 10.3358
5.001_1 13 434.0 1.689 0.810 13.3584
5.002_1 14 650.9 3.248 0.646 10.9150
5.003_1 U5 797.8 4.285 0.394  7.2882
5.004 1J6 944.6 3.676 0.518 7.1941
5.005 17 1093.1 3.679 0.671 11.5435
5.006 Catchments F, I, Gand J 589.1 3.998 0.241 7.7446
4.000 FG2 195.7 2.327 0.127  4.1652
4.001 FG3 389.7 2.747 0.247  7.1173
4.002 FG4 573.3 1.344 0.386  7.7287
4.003 FG5 764.4 1.588 1.049 29.3740
4.004 FG6 796.2 2.010 1.092 20.7990
3.005 Catchments F, I, Gand ) 2040.7 7.173 0.765 12.6170
3.004 FG6 1037.4 4.038 0.422 21.0784
3.003 FG7 831.1 4.264 0.549 14.3569
3.002 FG8 627.9 2.840 0.523  4.3903
3.001 FG9 418.6 2.857 0.413  7.4192
3.000 FG10 210.3 2.082 0.218  4.7549
5.000 A2 424.9 2.488 0.472 14.7350
5.001 A3 851.6 2.727 0.522 25.7887
5.002 A4 1276.9 3.778 0.740 6.8954
5.003 Catchment A 1284.4 6.834 0.633 10.8845
6.000 H2 128.4 0.658 0.533  7.4046
6.001 H3 255.2 1.181 1.059 10.7369

Discharge
Vol (m3)
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.87%

Node Event

15 minute summer
15 minute summer
15 minute summer
480 minute winter
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

us
Node

H3
H4
H5
H6
C1
Cc2
c3
C4
C5
Cé
Cc7
C8
9
D1
D2
D3
D4
D5
D6
D7
D8
D9

Link Event us
(Upstream Depth) Node

15 minute summer H3
15 minute summer H4
15 minute summer H5
480 minute winter H6
15 minute summer C1
15 minute summer C2
15 minute summer C3
15 minute summer C4
15 minute summer C5
15 minute summer C6
15 minute summer C7
15 minute summer C8
15 minute summer C9
15 minute summer D1
15 minute summer D2
15 minute summer D3
15 minute summer D4
15 minute summer D5
15 minute summer D6
15 minute summer D7
15 minute summer D8
15 minute summer D9

Peak

(mins)

11
11
11

488

Link

6.002
6.003
6.004
6.005
2.000
2.001
2.002
2.003
2.004
2.005
2.006
2.007
2.008
9.000
9.001
9.002
9.003
9.004
10.000
9.005
9.006
9.007

10
10
11
11
11
11
11
11
11
10
11
11
11
11
10
11
11
11

H4
H5
H6

Catchment H

C2
c3
C4
C5
Cé
Cc7
C8
9

Catchment C

D2
D3
D4
D5
D7
D7
D8
D9

Catchment D

Level
(m)
107.661
107.510
107.260
107.103
110.409
109.530
109.305
109.232
109.070
108.932
108.552
107.170
106.101
111.244
110.511
109.551
108.951
107.116
105.794
105.524
103.810
102.511

DS
Node

Depth Inflow Node Flood Status
(m) (I/s) Vol (m?)  (m?)
0.531 380.8 0.9380 0.0000 OK
0.512 509.9 0.9046 0.0000 OK
0.334 644.8 0.5899 0.0000 OK
1.203 164.6 2.1261 0.0000
0.209 211.7 0.3697 0.0000 OK
0.301 316.0 0.5326 0.0000 OK
0.314 418.3 0.5556 0.0000 OK
0.702 625.2 1.2398 0.0000 OK
0.696 721.0 1.2300 0.0000 OK
0.600 824.4 1.0603 0.0000 OK
0.393 1029.0 0.6939 0.0000 OK
0.490 12342 0.8661 0.0000 OK
0.501 1237.4 0.8852 0.0000 OK
0.193 166.1 0.3418 0.0000 OK
0.311 330.6 0.5501 0.0000 OK
0.276 404.6 0.4875 0.0000 OK
0.251 484.3 0.4440 0.0000 OK
0.316 645.2 0.5588 0.0000 OK
0.244 166.1 0.4304 0.0000 OK
0.399 969.8 0.7049 0.0000 OK
0.410 1134.1 0.7238 0.0000 OK
0.411 1139.0 0.7260 0.0000 OK
Outflow Velocity Flow/Cap Link Discharge
(1/s) (m/s) Vol (m3) Vol (m3)
384.2 1.589 1.122 5.4786
519.2 2.207 1.245 8.4385
645.6 3.581 0.422 6.9851
217.5 2.024 0.145 2.7916
209.8 1.837 0.272 8.9005
312.1 2.014 0.316 3.3836
413.9 1.513 0.419 10.7878
619.7 1.451 0.942 23.2904
723.1 1.788 0.927 4.1915
827.0 2.693 1.061 13.1984

1032.2 3.848
1237.4 4.024
1245.0 7.101

164.6 1.618
325.6 2.539
405.3 3.403

486.1 3.707
647.0 4.234
165.8 1.275
975.8 4.375
1139.0 4.623
1141.4 8.865

0.489 13.7025
0.630 13.2541
0.621 11.9793

0.301 6.8644
0.620 9.2843
0.329  2.1435
0.358  6.4456
0.484  6.5157
0.345  9.3657
0.587 12.2840
0.467  8.2570
0.469  1.8927
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Node Event us
Node
1440 minute summer Catchment D
Catchment A
Catchment B3
Catchment E

Catchment C

240 minute summer
720 minute winter

1440 minute winter
2160 minute winter
180 minute summer
600 minute winter

2880 minute winter
4320 minute winter

Catchment H
Catchment k
Catchment L

960 minute summer  Outfall
120 minute summer Swale 1A
1440 minute summer Swale 1.1
600 minute winter Swale 1.2
15 minute summer Swale 2
15 minute summer Swale 2.1
15 minute summer Swale 2.2
15 minute summer L1

15 minute summer L2

15 minute summer L3

15 minute summer L4

15 minute summer K1

15 minute summer K2

15 minute summer K3

15 minute summer K4
Link Event us
Upstream Depth) Node

Catchments F, I, G and J

10 minute summer
10 minute summer
D minute summer
D minute winter
10 minute winter
b0 minute winter
D minute summer
D minute winter
BO minute winter
PO minute winter

D minute summer
10 minute summer
D minute winter
minute summer
minute summer
minute summer
minute summer
minute summer
minute summer
minute summer
minute summer
minute summer
minute summer
minute summer

Catchment D
Catchment D
Catchment A
Catchment B3
Catchment E
Catchment C

Catchments F, I, GandJ

Catchment H
Catchment k
Catchment L

Swale 1A
Swale 1.1
Swale 1.2
Swale 2
Swale 2.1
Swale 2.2
L1

L2

L3

L4

K1

K2

K3

K4

Peak
(mins)
930

212
705
1440
2280
152
630
3180
6060
660
272
900
645
10
11
12
10
10
10
10
11
11
11
11

Link

1.014
Infiltration
1.004

1.011

1.012

1.013

3.006
Hydro-Brake®
Hydro-Brake®
3.009

1.005
1.006_1
1.007
1.008
1.009
1.006
8.000
8.001
8.002
8.003
7.000
7.001
7.002
7.003

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.87%

Flood
(m3)
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000

0.194
0.017
0.030
0.004
0.141

0.011

0.005
0.005
0.418
0.048
0.044
0.762
0.516
0.745
0.744
0.657
0.703
0.998
0.863

Level Depth Inflow Node
(m) (m) (1/s) Vol (m?)
102.479 0.879 192.5 2100.3180
116.905 0.954 619.8 1775.8960
110.693 1.193 161.4 1215.0510
107.178 1.978 101.2 2176.4470
106.186 2.186 113.5 5077.0630
108.132 1.907 1928.6 4027.7270
107.670 1.970 322.7 3944.0640
106.690 1.990 92.0 2993.6770
105.394 1.994 53.4 4992.5910
100.500 0.000 0.1 0.0000
115.602 0.102 70.0 0.0000
115.126  0.551 70.0 0.0000
113.875 0.225 69.9 0.0000
112.859 0.284 634.7 0.0000
112.349 0.699 627.2 0.0000
111.228 0.503 579.1 0.0000
108.632 0.232 182.0 0.4094
108.281 0.398 362.9 0.7033
108.020 0.306  542.0 0.5415
105.532 0.328 721.6 0.5800
110.603 0.353 406.7 0.6235
110.210 0.897 814.7 1.5848
109.259 0.871 1200.8 1.5397
106.960 1.260 1557.9 2.2269

DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
Outfall 0.1 0.000
89.6
Swale 1A 70.0 2.038
Catchment E 80.0 0.501
Catchment C 120.3 0.304
Catchment D 27.5 1.026
Catchment H 253.4 0.929
Catchment k 50.9
Catchment L 47.0
Catchment D 34.0 1.631
Swale 1.1 70.0 0.256
Swale 1.2 70.0 0.381
Swale 2 69.9 1.348
Swale 2.1 627.2 0.710
Swale 2.2 579.1 0.848
Catchment B3 552.5 1.851
L2 181.0 1.528
L3 360.0 2.705
L4 539.6 4.563
Catchment L 720.7 10.302
K2 407.9 2.069
K3 794.0 3.098
K4 1151.1 4,188
Catchment k 1530.4 5.434

0.951

Status

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Link
Vol (m?3)
0.0016

1.2434
24.7818
19.0132

7.8340
11.0030

6.8134

29.1919
7.4564
2.4669

51.0341

31.4849

10.4438
5.0712
1.0073
5.9941
1.2517

12.1409

19.5425

20.2850
5.1829

Discha

Vol (n
1

e
’)
7.4
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.87%

Node Event

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

180 minute summer

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

Link Event us
(Upstream Depth) Node
15 minute summer 1
15 minute summer 1J2
15 minute summer 3
15 minute summer )4
15 minute summer 15
15 minute summer 1J6
180 minute summer 1J7
15 minute summer FG1
15 minute summer FG2
15 minute summer FG3
15 minute summer FG4
15 minute summer FG5
15 minute summer FG6
15 minute summer FG7
15 minute summer FG8
15 minute summer FG9
15 minute summer FG10
15 minute summer FG11
15 minute summer Al
15 minute summer A2
15 minute summer A3
15 minute summer A4
15 minute summer H1
15 minute summer H2

us
Node
11
1J2
13
4
1J5
116
17
FG1
FG2
FG3
FG4
FG5

FG6
FG7
FG8
FGS
FG10
FG11
Al
A2
A3
A4
H1
H2

Link

5.000_1
5.001_1
5.002_1
5.003_1
5.004
5.005
5.006
4.000
4.001
4.002
4.003
4.004

3.005
3.004
3.003
3.002
3.001
3.000
5.000
5.001
5.002
5.003
6.000
6.001

Peak Level Depth
(mins)  (m) (m)
11 113.274 1.824
11 113.178 1.827
11 112.761 1.581
11 111.765 1.214
11 110.590 1.855
11 109.256 1.581
152 108.134 1.134
11 110.618 0.318
11 110.614 1.643
11 110.308 2.508
11 110.168 2.543
11 109.711 2.239
11 109.277 1.927
11 111.239 0.614
11 113.216 0.616
10 113.743 0.818
10 114518 0.438
10 115.264 0.264
10 121.353 1.633
10 120.729 1.874
11 119.283 1.883
11 117.989 1.039
10 109.050 1.710
10 108.940 1.686
DS
Node
12
13
14
115
1J6
17

Catchments F, I, Gand J
FG2
FG3
FG4
FG5
FG6

Catchments F, |, Gand )
FG6

FG7

FG8

FG9

FG10

A2

A3

A4
Catchment A
H2

H3

Inflow
(1/s)
390.5
776.8

1155.6

1410.4

1612.4

1868.1
770.5
347.7
687.8

1004.3

1217.9

1244.8

3356.0
1828.2
1468.3
1105.9
746.4
374.3
764.9
1515.6
2233.8
2222.6
232.9
461.9

Outflow
(I/s)
386.3
765.0
1143.5
1357.8
1613.5
1867.8
742.0
340.1
672.6
885.5
1194.7
1221.1

3356.5
1824.1
1471.1
1093.9
731.6
372.0
750.8
1479.4
2222.6
2240.4
229.0
457.5

Node
Vol (m3)
3.2235
3.2291
2.7929
2.1460
3.2783
2.7928
2.0035
0.5618
2.9030
4.4316
4.4935
3.9561

3.4046
1.0842
1.0876
1.4459
0.7740
0.4671
2.8847
3.3118
3.3277
1.8366
3.0210
2.9784

Velocity
(m/s)
1.082
2.143
3.466
4.298
4.520
4.244
4.237
2.401
2.706
1.769
2.386
2.439

7.233
4.202
4.646
3.094
2.979
2.234
2.419
3.362
5.051
6.923
1.060
2.118

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
7.1643
7.2380
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Flow/Cap

0.830
1.427
1.134
0.671
0.885
1.146
0.304
0.220
0.427
0.596
1.639
1.675

1.258
0.741
0.972
0.911
0.723
0.385
0.833
0.906
1.288
1.104
0.950
1.898

Status

OK

FLOOD
FLOOD

OK
OK

OK
OK

Link
Vol (m3)
14.3423
18.4386
19.4767
13.9482
10.0493
17.1216

8.7694
12.8382
13.2914

8.5209
30.6235
24.3870

17.0258
33.7729
23.6796
6.9388
12.5813
7.9648
30.5306
36.7910
9.0520
18.0483
7.4266
10.7375

Discharge
Vol (m3)
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.87%

Node Event

15 minute summer
15 minute summer
600 minute winter
600 minute winter
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

Link Event

us
Node

H3
H4
H5
H6
C1
C2
c3
Ca
C5
Cé
Cc7
C8
9
D1
D2
D3
D4
D5
D6
D7
D8
D9

us
Node

(Upstream Depth)
15 minute summer
15 minute summer
600 minute winter
600 minute winter
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

H3
H4
H5
H6
C1
C2
C3
Cc4
c5
Cé
Cc7
C8
C9
D1
D2
D3
D4
D5
D6
D7
D8
D9

Peak

(mins)

10
10

645
615

Link

6.002
6.003
6.004
6.005
2.000
2.001
2.002
2.003
2.004
2.005
2.006
2.007
2.008
9.000
9.001
9.002
9.003
9.004
10.000
9.005
9.006
9.007

11
11
11
11
11
11
11
11
12

9
11
11
11
11
11
11
11
11

H4
H5
H6

Catchment H

C2
c3
C4
C5
Cé
Cc7
C8
9

Catchment C

D2
D3
D4
D5
D7
D7
D8
D9

Catchment D

Level
(m)
108.375
107.995
107.670
107.672
111.624
111.389
111.282
110.993
110.489
110.204
109.436
108.085
106.475
111.317
110.927
109.678
109.053
107.349
106.292
106.227
104.034
102.668

DS
Node

Depth
(m)
1.245
0.997
0.744
1.772
1.424
2.160
2.291
2.463
2.115
1.872
1.277
1.405
0.875
0.267
0.727
0.403
0.353
0.549
0.742
1.102
0.634
0.568

Outflow Velocity

Inflow
(I/s)
690.4
920.8

99.0
99.0
374.3
535.5
694.2

1044.2

1214.1

1377.0

1718.0

2062.7

2048.0
293.6
585.5
698.5
838.0

1121.1
293.6

1623.7

1929.1

1902.7

Node
Vol (m3)
2.2006
1.7622
1.3138
3.1304
2.5168
3.8174
4.0480
4.3525
3.7378
3.3080
2.2562
2.4820
1.5455
0.4725
1.2843
0.7117
0.6243
0.9708
1.3115
1.9466
1.1197
1.0043

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Flow/Cap

OK

OK
OK
OK

OK
OK

Link

Status

Discharge

(1/s)
687.9
917.0

99.0
118.1
356.5
570.3
687.1

1035.1
1198.0
1360.8
1705.5
2048.0
2007.7
291.9
558.9
698.4
840.7
1098.4
296.6
1649.1
1902.7
1884.5

(m/s)
2.443
2.655
1.508
2.130
1.906
1.927
1.925
2.352
2.722
3.092
4.002
4.654
7.333
1.744
2.796
3.789
4.128
4.264
1.346
4.819
5.049
9.462

2.009
2.200
0.065
0.079
0.463
0.577
0.695
1.573
1.536
1.745
0.808
1.043
1.001
0.534
1.063
0.566
0.619
0.821
0.618
0.992
0.780
0.775

Vol (m3)

6.3820
11.6866
13.8218

2.7916
21.8863

7.6565
14.8171
23.9923

4.5896
19.0145
22.4127
18.8983
20.6531
10.9025
15.3478

3.3622
10.8805
11.7645
20.2053
19.4116
12.6481

3.2264

Vol (m3)
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	1 Introduction
	1.1 Background
	1.1.1 PJA on behalf of Hallam Land Management Limited, St Albans School and St Albans School Woollam Trust have prepared a Flood Risk Assessment and Drainage Strategy Report (December, 2024) which has been submitted to support a planning application a...
	1.1.2 This Technical Note provides a supplementary submission in relation to those flood risk and drainage proposals, specifically to address comments raised by Hertfordshire County Council in their role as the Lead Local Flood Authority (LLFA) as out...
	1.1.3 This Technical Note should be read alongside the revised Flood Risk Assessment and Drainage Strategy Report (October 2025), which has been revised in response to the LLFA comments. The text below signposts to specific sections of the Report whic...

	1.2 LLFA Correspondence
	1.2.1 Following the submission of the planning application, a request for further information was received from Hertfordshire County Council dated the 27th March 2025 (ref. 5/2024/2271) in relation to the wider Site which is included within Appendix A.
	1.2.2 The key comments raised have been summarised in Table 1.
	1.2.3 Following the submission of the planning application, a request for further information was received from Hertfordshire County Council dated the 27th March 2025 (ref. 5/2024/2271) in relation to the Sports Pitch and Pavillion which is included w...
	1.2.4 The key comments raised was as follows:


	2 Addressing the LLFAs Request for Further Information for the wider Site
	2.1 Comment 1: Flood Risk on Site
	2.1.1 The provided Flood Risk Assessment and Drainage Strategy (FRA) (ref. 05920-FRA-002-P4) was submitted to the planning portal in December 2024 prior to the updates to the Flood Map for Planning (March 2025) and Long-Term Flood Risk, Flood Risk fro...
	2.1.2 To ensure the most current information has been considered, Figure 1 and Figure 2 present an updated assessment of flood risk from both fluvial and surface water sources at the Site as shown in the currently available public maps.
	2.1.3 The publicly available Flood Map for Planning (revised in March 2025) demonstrates that the Site is still situated within Flood Zone 1, demonstrating that the fluvial flood risk is considered to have a less than 0.1% Annual Exceedance Probabilit...
	2.1.4 From a review of the Long-Term Flood Risk Information, Flood Risk from Surface Water Mapping (revised in January 2025), the majority of the Site is situated within an area of very low surface water flood risk. Areas of low surface water flood ri...
	2.1.5 A site-specific hydraulic model has been constructed to enhance understanding of the potential surface water flood risk in existing conditions, via a Baseline Model, and following completion of the proposed development, via a Post Development Mo...
	2.1.6 The Post-Development Model has enabled a representation of the proposed surface water drainage strategy, proposed topographic changes (i.e. representation of proposed regrading to development parcels) and additional mitigation measures (i.e. pro...
	2.1.7 The hydraulic modelling demonstrates that the proposed infiltration basins are able to drain the Site effectively during rainfall events up to and including the 1 in 1000-year event. The full hydraulic modelling report is available in Appendix J...
	2.1.8 Figure 3 demonstrates the post-development hydraulic modelling extents during the 100-year plus climate change event.
	2.1.9 It should be noted that Figure 3, demonstrates that the proposed development, excluding some small, localised areas within proposed highways and development parcels, is situated outside of the 100-year plus climate change event extent and as suc...
	2.1.10 Exceedance flow routes will be maintained throughout the development to direct potential surface water flood risk away from the proposed development, into highways and green spaces.

	2.2 Comment 2 : Residual Risks and Mitigating Flood Risk
	2.2.1 The surface water flow route bisecting the Site has been considered as part of the surface water drainage strategy at Woollam Park, St Albans. Conveyance swales have been integrated at the Site to allow surface water runoff to flow easterly towa...
	2.2.2 A sequential approach to development at the Site has been undertaken, as outlined in Section 5.11 of the submitted FRA.
	2.2.3 As demonstrated by the post-development hydraulic modelling undertaken at the Site, surface water flood risk is proactively managed within proposed highways and blue/green corridors, supplemented by raising Finished Floor Levels (FFLs) by a mini...
	2.2.4 Given the outline nature of this planning application, further mitigation measures may be implemented at the next stage of design should these be deemed to be necessary.  It is normal practice to apply a planning condition to require a detailed ...

	2.3 Comment 3 : Site specific modelling
	2.3.1 Given the existing surface water flood risk at the Site, hydraulic modelling has been carried out for both the baseline and post-development conditions, assessing potential events up to, and including the 1-in-1,000-year event.
	2.3.2 The hydraulic modelling report is provided within Appendix J of the FRA.

	2.4 Comment 4 : Greenfield Runoff Rates
	2.4.1 The National standards for sustainable drainage systems (SuDS), which were released in June 2025, requires surface water runoff from a development to discharge in accordance with the hierarchy established in Standard 1.
	2.4.2 The surface water drainage strategy proposes to discharge via infiltration.
	2.4.3 The calculations for the surface water drainage strategy utilise FEH22 rainfall data and are located in Appendix G.

	2.5 Comment 5: Discharge Rates
	2.5.1 The surface water drainage strategy has been modelled in Causeway Flow, demonstrating that the proposed sitewide conveyance swales and attenuation basins have sufficient capacity to attenuate the surface water drainage across the Site prior to i...
	2.5.2 The updates to the surface water drainage strategy have led to a significant reduction in the flows between the attenuation basins. The final discharge rates into the attenuation basins are all less than 35l/s.

	2.6 Comment 6: Water Quality and Four Pillars of SuDS
	2.6.1 Section 6.12 in the FRA has been revised to provide an assessment of the mitigation indices applicable to the minimum treatment train which is proposed within the Surface Water Drainage Strategy.
	2.6.2 The proposed Surface Water Drainage Strategy includes the strategic conveyance swales and attenuation basins to be provided across the Site to meet the attenuation requirements. As outlined in Section 6.8 of the FRA, the plot/parcel level draina...

	2.7 Comment 7: Full Network Calculations
	2.7.1 The outline planning application for the wider Site has an associated strategic surface water drainage strategy which provides the strategic conveyance and attenuation features within the development. The previously submitted calculations demons...
	2.7.2 The submitted calculations utilise the following design parameters:
	2.7.3 Strategic drainage networks have been developed for the strategic highways through the development, with the impermeable area applied across the network, to demonstrate that the network will operate successfully. The impermeable areas which have...

	2.8 Comment 8: Drainage Strategy and Layout Drawings
	2.8.1 Given the nature of the outline planning application, the specific house locations are unknown, although the residential development parcels are shown. The surface water drainage strategy and the site-specific hydraulic modelling demonstrate tha...
	2.8.2 The surface water attenuation basins are shown within the flood risk areas, however, their representation in the hydraulic model assumes that the basins are ‘bank full’ (i.e. at full 1 in 100-year plus climate change design capacity in all event...

	2.9 Comment 9: Exceedance Flow Routes
	2.9.1 Exceedance flow routes will be diverted away from any proposed development across the Site, with exceedance flows directed towards green spaces and highways.
	2.9.2 The exceedance flow plan has been revised to show the proposed exceedance flow routes across the highways and green spaces throughout the proposed development. This revised plan is provided in Appendix I in the revised FRA.

	2.10 Comment 10: Site Constraints
	2.10.1 The proposed Surface Water Drainage Strategy includes the strategic conveyance swales and attenuation basins to be provided across the Site to meet the attenuation requirements. As outlined in Section 6.8 of the FRA, the plot/parcel level drain...

	2.11 Comment 11: Phasing Documentation
	2.11.1 An outline phasing strategy is included in the Design and Access Statement. A more details phasing strategy to include temporary and permanent surface water drainage measures could be required by planning condition.

	2.12 Comment 12: Construction Management Plan
	2.12.1 The Environmental Statement refers at various points to a Construction Environment Management Plan being prepared as a planning condition.  It is likely that such a CEMP would include provisions to approve measures to prevent flood risk and pol...


	3 Addressing the LLFAs Request for Further Information for the Sports Pitch and Pavillion Site
	3.1.1 The surface water drainage strategy for the Sports Pitch and Pavillion is outlined in Section 6.9 of the updated FRA.
	3.1.2 The foul water drainage strategy for the Sports Pitch and Pavillion is outlined in Section 7.3 of the updated FRA.
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