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Executive Summary

The proposed extension off Medicines Evaluation Unit (MEU), Wythenshawe has been assessed for
flood risk in accordance with guidelines set out in the National Planning Policy Framework and
against pertinent information contained in the Manchester City Council Strategic Flood Risk
Assessment. The site was found to be at low risk of flooding from:

e The sea;

e Rivers;

e Surface water runoff;

e Infrastructure failure; and
e Groundwater.

In addition to the existing features the proposed development includes a surface water drainage
system to manage rainfall events up to the 100 years plus climate change event that further
mitigates the risk of flooding.

The proposed development is cognisant of the potential for flooding and the proposed layout,
development levels and surface water management strategy mitigate the potential risk.

e The site-specific flood risk assessment for the development shows that the proposed
development site is located within Flood Zone 1 and is at low risk of flooding.

e Based on this evaluation the development satisfies the requirements of the NPPF and has
addressed the flood risk posed to and stemming from the development.

e Discharge rates must be as close as reasonably practicable to greenfield runoff rates and
must not exceed the maximum rate set by Local Lead Flood Authority (LLFA).

e The site is at low risk of flooding and incorporation of runoff management within the
proposed drainage system will mitigate any off-site risk that may have been associated with
the development.

e Implementation of a drainage management strategy will further help to mitigate the residual
risk posed by surface water flooding.

e Following implementation of the above recommendations the overall flood risk to the site
can be considered low and the site mitigated from the residual risk posed by surface water
flooding.

In summary, the site has a low risk of flooding from the sea, rivers, surface water, infrastructure
failure and groundwater. Once the mitigation measures have been adopted the risk of flooding from
all sources can be considered very low and not viewed as an impediment to the proposed
development.
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Introduction

As part of the planning process, it is necessary to prepare a site-specific drainage strategy for
the extension of the Medicines Evaluation Unit, Wythenshawe.

The development area is less than 1 hectare and therefore a flood risk assessment is not a
requirement of the National Planning Policy Framework (NPPF).

The site is situated in a zone of low flood risk as defined by the Environment Agency (see
Environment Agency Flood Maps in Appendix B).

The National Planning Policy Framework (NPPF) seeks to promote development in areas at
low risk of flooding and to reduce the flood risk resulting from development. The purpose of
this site-specific flood risk assessment is to demonstrate that the site falls within an area of
low annual probability and assess the risk to the site from all sources of flooding.

Although PPS25 has been replaced by the National Planning Policy Framework (NPPF) the
guidance remains relevant for assessing the flood risk to a site. In particular, Appendix C of
the Planning Policy Statement 25 (PPS25) Practice Guide provides a proforma, for assessing
flood risk which has been used as the basis of this report.

Development Description and Location

The proposed works involves the extension of the Langley building and relocation of car
parking bays.

The site layout can be found in Appendix A.

The development site is located off Southmoor Road, Manchester.

Grid Reference: SJ 80675 88202
x: 380675 y: 388202
Area of works:  4.710 m? (0.47ha)

According to the NPPF Technical Guide Table 3, the development falls within the ‘more
vulnerable’ risk classification. The ‘more vulnerable’ classification covers buildings used for
dwelling houses, hospitals, student halls of residence, drinking establishments, nightclubs and
hotels, etc.

The site is in Flood Zone 1 and is therefore suitable for all vulnerability classifications.



2.5

2.6

The proposed development is consistent with Local Development Documents. It is in a low
flood risk area and therefore satisfies the sequential test as it is in a zone with a low
probability of flooding.

The site is located in Flood Zone 1 and therefore satisfies the requirements of the Sequential
Test; whose aim is to direct development to these areas. The Exception Test is not required as
all land uses are permitted in this zone.

Flood risk Essential Water Highly More Less
vulnerability infrastructure | compatible | vulnerable | vulnerable wvulnerable
classification
(see table 2)

Zone 1 v v v v | v

Zone 2 v v Exception v v
= Test
% required
o Zone 3a Exception v x Exception v
2 Test required Test
“é’ required
3 Zone 3b Exception v * * x
T functional | Test required
2 | floodplain
w

Key: ¥ Development is appropriate.
x Development should not be permitted.

Figure 1: Table 3 Flood risk vulnerability and flood zone ‘compatibility’ from NPPF Technical Guide

3. Definition of the Flood Hazard

3.1

3.2

3.2.1

The NPPF outlines the forms of flooding that may affect development as fluvial (rivers), tidal,
surface water, ground water, and infrastructure failure. The following have been identified as
potential sources of flooding that may affect the development: fluvial, surface water,
groundwater, and infrastructure failure. Flooding from tidal sources will not affect the site as
the site is not in close proximity to the sea.

Sources of Flooding

Fluvial (River) Flooding

The site is not close to any rivers. The nearest waterbody is Mill Brook which is approximately
400m to the South-East of the site. Flood maps provided on the Environment Agency website

indicate that the site is outside the areas affected by river flooding.

Based on this information the site is categorised as being in Flood Zone 1 and at low risk of
fluvial flooding.



3.2.2 Surface Water

Sources of surface water flooding are typically sheet flow from adjacent land or surface flow
caused by surcharged sewers.

The Surface Water Flood Maps, Figure 2 and Appendix B, indicate that the site is at very low
risk of flooding from surface water.
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Figure 2: Extract from Surface Water Flood Map: Risk of Flooding from Surface Water

Figure 3 indicates that the falls within the ‘Very low hazard’ classification in the Flood Hazard
Rating.



3.2.3

HR Depth of flooding - d (m)
DF =05 . .
Velocif
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v (mis)
03+05Q005+05(010+05|0.13+05{015+10[020+10/025+10[030 +10/00+10[050+10
0.0 =055 | =060 | =063 | =15 | =120 | =125 | =130 | =140 | =150 | =175
3+05 Q006 +05|012+05|015+05]018+10]024+1 0030 +10036+10]04 +10
01 -056 | =062 | =065 | =108 | =124 | =130 | 136 | 148
002+0.5[0.45+05)019+05[023+10 [030+1.0/038 +1.0/0.45+1 0/060+10
03 =058 | =065 | =069 | =123 | =130 [ =138 | =145 | =160 [ =175
005+05=|010+05|020+05 |025+05|030+ 10040 +10/0.50+1.0/0.60+1.0/050+1.0(1.00+1.0
05 055 | =060 | =070 | =075 | =130 | =140 | =150 | =160 | =180 | =200
008+05={015+05[030+05 033 +05|045+10(060+10[075+10[050+10
10 058 | =065 | =080 | =088 | =145 | =160 | =175 | =190
0.10+05={020+05 |0.40+05 |050+05|060+ 10020 +10)
15 050 | =070 | =090 | =100 | =160 | =180
013+05=|025+05|050+05 |os3 +05[075+10]100+10)
20 063 | =075 | =100 | =113 | =175 | =200
0.15+05=1030+05|060+05 |075+051090+ 1.0
15 065 | =080 | =110 | =125 | =190
0.1 +05={035+05 | 070 +0.5 |0.82 +0.5
30 068 | -08s | -120 | -138
020+05=|040+05|020+05 |100+05
a5 070 =090 | =130 | =150
023 +0.5=|045+05 |090 +05 [ 113405
40 073 | =095 | =140 | =183
025+05=]050+0.5 |100+05 125405
45 075 | =100 | =150 | =175
028 +05=|060+05|110+05 [133 +05
50 078 | =110 | =160 | =188
Flood Hazard | Colour | Hazard to People Classification
Less than 0.75 Very low hazard - Caution
y
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Figure 3: Flood Depth vs Velocity Risk (Source: Table 13.1 of FD2320/TR2)

Providing finished floor levels at least 150mm above the ground levels will further mitigate the
flood risk affecting the properties while facilitating overland flow routes, away from buildings,
during exceedance events.

The proposed site drainage will reduce the risk of surface water flooding by managing surface
water runoff. The proposed surface water drainage system will also mitigate the potential for
the development to contribute to the surface water flood risk off site.

No recorded surface water flooding incidents for the site are recorded in the Manchester City
Council Strategic Flood Risk Assessment.

According to the flood maps and the Flood Hazard Rating, the site is considered to be at very
low risk of flooding from surface water. Once the proposed topography and drainage are in
place, this risk will be practically inexistent.

Flooding from Groundwater

Manchester City Council maps confirm that the site is not in an area subject to ground water
flooding.

Careful consideration of proposed site levels and the general topography of the site will
mitigate any future risk.

The risk from groundwater flooding to the site can therefore be considered low.



3.2.4 Flooding from Sewers

3.3

3.4

Flooding from the sewers occurs when surcharging during periods of excess flow breaks
ground, typically at manholes or road gullies. The proposed development will not increase
the risk posed by sewer flooding as the surface water runoff, a primary cause of sewer
surcharging, from the site is to be managed in accordance with the requirements of the NPPF.

Connections to the surface water public sewers are proposed for this scheme. The surface
water network will be divided in 2; one will be reusing the existing flow control and the other
will use a new flow control. Both of them will discharge into the same sewer along Southmoor
Road boundary. The site is considered brownfield, but local guidance requires to manage
discharge rates as close as possible to greenfield rates (LLFA needs to confirm this). This
betterment of the discharge rates will reduce the impact of the development on the sewers
and not lead to an increased risk of sewer flooding.

Careful consideration of proposed site levels and the general topography of the site will
mitigate any future risk posed by sewer flooding.

The site is deemed to be at low risk of sewer flooding.

EA Flood maps and the maps contained within the SFRA confirm the development site is in
Flood Zone 1. No incidents of historic flooding are noted in the SFRA that affect the site.
There are no other known risks to the site.

The NPPF requires the proposed drainage plan ensure that the runoff caused by the
development does not contribute to flooding offsite; this approach will help mitigate off site
flooding that could be attributed to the site.

Existing drainage for the site and the surrounds are private sewers.

In line with current best practice, the proposed drainage will be a separate system with the
surface water and foul water sewers on site discharging to their respective drains (see

appendix A for drainage strategy).

Extract from the utilities survey is included in the appendix A for reference.

4. Probability

4.1

4.2

The site is located within Flood Zone 1, the lowest risk category and the zone to which
development is directed by NPPF guidelines.

The site is covered in the Manchester City Council SFRA. The SFRA shows the site to be
outside of any areas of historic flooding and surface water flooding. The site is outside of areas
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susceptible to groundwater flooding, flooding from infrastructure failure and fluvial flooding.
The risk of flooding from these sources is low.

The proposed drainage must be designed with future climate change in mind therefore the
risk of flooding by run-off emanating from the development will be low.

Climate Change

Paragraph 153 of the National Planning Policy Framework (NPPF) requires that plans should
take a proactive approach to mitigating and adapting to climate change.

Paragraph 161 of the NPPF requires all plans to adopt a risk based approach taking into
account all sources of flood risk and future impacts of climate change.

To appropriately mitigate the increased flood risk caused by climate change the Government
has published guidance (https://www.gov.uk/guidance/flood-risk-assessments-climate-
change-allowances) related to the appropriate climate change allowances.

The proposed development, situated on Southmoor Road area of Manchester, fall in the
Upper Mersey Management Catchment (https://environment.data.gov.uk/hydrology/climate-
change-allowances/rainfall?mgmtcatid=3106).

3.3% Annual Exceedance Rainfall Event

Epoch Central Allowance = Upper End Allowance
2050s 20% 35%

2070s 30% 40%

1% Annual Exceedance Rainfall Event

Epoch Central Allowance Upper End Allowance
2050s 25% 40%

2070s 30% 45%

Table 1: Upper Mersey Management Catchment Peak Rainfall Allowances

For development with a lifetime between 2061 and 2125 the 2070s epoch data should be
used.

To mitigate the impact of climate change on the development the upper end allowances
should be considered for both the 1% and 3.3% annual exceedance probability events and the
development should be designed for the 1% annual exceedance probability event so that
there is:

- Noincreased flooding elsewhere;

- And the development is safe from surface water flooding.


https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances

6. Surface Water Drainage

6.1

6.1

6.2

The purpose of the strategy is to consider how the surface water runoff from the
development site will be drained and managed throughout the lifetime of the development.

The site must, in the first instance, consider the use of SuDS in accordance with the National
Planning Policy Framework.

The surface water discharge hierarchy is:

- Infiltration to ground

- Discharge to watercourse

- Discharge to surface water sewer network
- Discharge to a combined sewer network

Each level in the hierarchy is evaluated below.

Infiltration to ground

Infiltration to ground is typically provided by the provision of soakaways and permeable
paving. To provide infiltration, the ground conditions must be suitable to allow infiltration to
occur and the ground water table must be at least 1.0m below the base of any soakaways.

Intrusive ground investigation has not been carried out, soakaway tests need to be carried
out in accordance with BRE365 to evaluate the potential for infiltration within the site.

However, consideration should be given to the disconnection of paths and patios from the
drainage network and allow them to free drain to surface SuDS features such as rain
gardens, shallow depressions with water tolerant planting, where plant uptake and
evaporation may occur. The inclusion of such features reduces the impermeable area
treated through traditional drainage systems by encouraging the use of SuDS systems that
mimic natural processes and it enables the management of surface water runoff at source.
The use of these features should be informed by the results of the site investigation.

Discharge to Watercourse

An inspection of the OS map confirms that the nearest watercourse (Mill Brook) identified is
to the South-East of the site, approximately 420m away.



Site Location

BCC
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Figure 4: OS Map. Location

Discharge to a watercourse will not be viable due to the distance between our site and the
nearest watercourse. Please note there is an existing (and live) private drainage network
within the site.

6.3 Discharge to Surface Water Sewer

An extract of the utilities survey is provided in Appendix A. This one indicates that there are
existing surface water drains within the site and a surface water sewer along Southmoor
Road.

Given the surface water sewers in the vicinity of the site, discharge to a surface water sewer
is viable.

6.4 Discharge to Combined Water Sewer
An extract of the public and private sewer record is provided in Appendix A.
The records indicate that there is a combined sewer on the other side of Southmoor Road.

Given the combined sewers in the vicinity of the site, discharge to a combined water sewer
is viable.

7. Detailed Development Proposals

7.1 Based on the review of the discharge hierarchy, the surface water runoff for the site will be
managed via connection to an existing surface water drain, reusing existing connections
where possible.

10



7.2

7.3

7.4

7.5

7.6

Details of the development layout are provided in Appendix A. The proposed development
involves the extension of the hospital building (Langley building) and relocation of car parking
bays.

The site is located in Flood Zone 1 and is, therefore, suitable for all types of development, no
further evidence is required.

The greenfield runoff rates have been calculated for the site and they can be founded in
appendix D.

Although the site is already developed, the discharge rate must be as close as reasonably
practicable to the greenfield runoff rates as per stablished in the LLFA guidance.

Based on the existing greenfield runoff rates (0.7 I/s), the minimum discharge rate for the site
will be 5.0 I/s, which is considered to be the discharge rate that can be suitably managed
throughout the lifetime of the development, in order to mitigate against the risk of blockage
due to vegetation/other materials as establish in the Defra / Environment Agency’s report
“Preliminary rainfall runoff management for developments” (W5-074/A/TR/1 rev. D, 2012).

The total discharge rate for the proposed works will be 5.0 I/s.

The final storage volumes will be determined by the proposed drainage plan and the inclusion
of SuDS within the scheme, where possible.

Surface Water Strategy

The proposed development increases the amount of impermeable area within the site. A
surface water management strategy has been developed to address these increases and is
included in the appendix A for reference.

It is proposed that the site will be of traditional construction, with a mix of permeable and
impermeable surfaces with a network of pipes and gullies to collect and store, up to 1 in 100
years plus climate change, the runoff from the roofs, paths and car park to be managed by a
flow control and the permeable surfaces.

Permeable paving will be used to reduce the water concentration and improve the water
quality before entering the system.

A SuDS maintenance and management checklist is provided in point 11 confirming the type
and frequency of inspection and maintenance required.

11



7.7  Foul Water strategy
The sewers within the site are private sewers. The proposed foul drainage will be a gravity
sewer within the site, discharging to an existing private foul drain (see appendix A for

location).

7.8 LLFA has been contacted and confirmation is yet to be received.

8. Flood Risk Management Measures

8.1 The site, specifically the buildings, are protected from flooding by providing a finished floor
level higher than the ground level adjacent to the building except as required for level
access. The general slope of the external ground levels should be away from the building to
ensure runoff is not directed towards the buildings; this provides flood routes around the
buildings during exceedance events.

8.2 As the site is in Flood Zone 1, as defined by the Environment Agency, no additional measures
are required to mitigate flood risk.

9. Off Site Impacts

9.1 No offsite impacts are envisaged as a result of this development as no structural measures
are required to defend the site against flooding. The development does not lead to
displacement of potential floodwaters through the provision of physical barriers and
therefore does not require compensatory storage to mitigate off-site flood risk.

9.2 Run-off from the proposed development is managed within the development boundary

through infiltration, therefore off-site impacts are mitigated by the proposed development
of the site.

10. Residual Risks

10.1  Following implementation of the recommendations (flow control, permeable surfaces,
raised floor levels, etc) residual risks to the site are considered low.

11. Future Surface Water Drainage Management and Maintenance

11.1  The proposed drainage system consists on a private system. The land/property owner will be
responsible for the management and maintenance of the private proposed system.

11.2  Following construction there will be a 12-month defects/maintenance period during which
the principal contractor will retain responsibility. Table 1 identifies the key management and

12



maintenance requirements for the SuDS components shown on the drainage strategy.

These requirements can be grouped in to three categories: regular maintenance, occasional

maintenance, and remedial maintenance.

- Regular maintenance consists of the basic tasks that are carried out frequently and on a
predictable schedule.

- Occasional maintenance consists of tasks that are predictable but are not required a
frequently as those falling under the regular maintenance.

- Remedial maintenance is only required to rehabilitate the system when faults are
identified during regular or occasional maintenance or pollution leads to contamination
of the system.

Operation and Maintenance Activity SuDS Component

Permeable Surfaces Flow Control
Regular Maintenance
Inspection u u
Litter and Debris Removal O [ ]
Occasional Maintenance
Sediment Management! u u
Remedial Maintenance
Structure rehabilitation/repair O O
Infiltration surface reconditioning O O

Table 1: SuDS Maintenance Activities
B will be required ; (I may be required ; ! sediment should be collected and managed upstream of the main device.

After the initial hand-over inspection confirms the system has been constructed and
installed as designed inspections should take place monthly for 12-months. The frequent
initial inspections will help determine the optimum maintenance routine as well as identify
performance issues such as silt build-up and poorer infiltration than expected.

The inspection checklist should cover the typical actions noted in Table 2. At a minimum, the
maintenance regime will require the following:

e An annual inspection of the drainage network to ensure that gullies, gutters and
other inlets to the drainage system are not blocked.

e An annual inspection of the sediment forebay to ensure that the system is in full
working order and free from blockages.

e Any deficiencies identified during the annual inspections must be rectified
immediately to ensure the continued function of the system.

13



Inspection Date:

General Inspection Items

Is there evidence of poor
hydraulic performance (i.e.
standing water)?

Is there any evidence of
accidental spillages (oils etc.)?
Have any H&S risks been
identified?

Is there any deterioration of
permeable paving surface?
Silt/Sediment Accumulation
Is there any sediment
accumulation in the catch-
pits? (If yes remove)

Does the permeable paving
need sweeping to remove silt?
System Blockages

Is there any evidence of litter
within the system? Can it
cause blockages?

Is there any evidence of
blockages in gullies and
gutters?

Infrastructure

Is there any evidence of
accidental damage (i.e. broken
or misplace covers, settlement
in vicinity of the cellular
storage?)

Is there any evidence of cross
connections or other
contamination (i.e. oils)
Other observations
Appended information (i.e.
photos)

Suitability of current maintenance regime

Continue as current?
Increase maintenance?
Decrease maintenance?
Next inspection
Proposed date for next

inspection
Table 2: Inspection checklist

14
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12. Conclusion

12.1

12.2

12.3

12.4

12.5

12.6

The flood risk assessment has been prepared in accordance with local and national guidance
in support of the proposed development of Medicines Evaluation Unit Extension,
Manchester.

The site is Flood Zone 1 as identified by the Environment Agency.
The site is a low risk of all sources of flooding.

The proposed drainage strategy utilises permeable surfaces and flow control for the
management of surface water runoff up to and including the 1 in 100 years plus 45%.

Surface water and foul water for the proposed development will be a private system
maintained by land/property owner.

Based on the information contained herein the site can be deemed to satisfy sustainable
objectives, through the use of various SuDS techniques, and fulfils the requirements of the
NPPF and local development documents by situating the site outside areas at risk of
flooding.
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13. Appendices
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13.1. Appendix A

Drawings:
Topographical Survey
Site Layout

Existing Areas
Proposed Areas
Flood Routing Plan
Drainage Strategy

Utilities Survey
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The contractor is to check all dimensions on site and report any discrepencies to MHA
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Refer to 1IME06-MHA-ZZ-ZZ-DR-01-xxx Landscape Strategy for
details of hard and soft landscaping
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generator and substation
subject to M&E design
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Lost Parking Spaces: 25
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GENERAL NOTES

1. THIS DRAWING TO READ IN CONJUNCTION WITH ALL RELEVANT
STRUCTURAL AND ARCHITECTURAL DRAWINGS AND
SPECIFICATIONS.

2. ALL DIMENSIONS TO BE CHECKED ON SITE BY THE CONTRACTOR /

N FABRICATOR PRIOR TO COMMENCEMENT OF WORKS.

3. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED
OTHERWISE.

4. ALL WORKS TO BE CARRIED OUT IN STRICT ACCORDANCE WITH
THE ENGINEER'S SPECIFICATIONS, RELEVANT BRITISH
STANDARDS AND WHERE APPLICABLE LOCAL AUTHORITIES
REQUIREMENTS.
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Flooding from River and Sea
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Surface Water Flooding
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Flooding from Reservoirs
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13.3. Appendix C

Correspondence
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From: seweradoptions@uuplc.co.uk

To: Javier Gonzalez

Subject: Pre Development Enquiry for: Medicines Evaluation Unit Extension, M23 9QZ UU Reference Number :
04673203

Date: 27 September 2023 15:05:37

Good afternoon Javier,

Pre Development Enquiry for: Medicines Evaluation Unit Extension, M23 9QZ7 uu
Reference Number : 04673203

We have carried out an assessment of your application which is based on the information
provided. This pre-development advice on your drainage strategy will be valid for 12 months.
Your drainage strategy will need to be reviewed by other competent authorities as part of the
planning process, and we advise that you carry out the necessary site investigations to confirm
the viability of your proposals.

If your investigations require access to our public sewer network, we ask that you contact our
network engineers with a request for an access certificate via our main contact telephone
number 0345 6723 723 or refer to the link below:

Foul Water

Please be advised there is a 600mm private combined sewer to the south of your development
on Southmoor Road, we would recommend contacting the owner of this sewer and requesting
consent to discharge.

If this is not possible your closest point of discharge would be to the 450mm diameter public
combined sewer within Tilson Road located to the North of your proposed development at an
unrestricted rate.

If you are able to identify an alternative, more suitable point of discharge, we request that you
contact us at your earliest convenience so that we can assess suitability.

In accordance with our infrastructure plans we may ask you to change your point of connection.
Therefore please contact us when you are ready to formalise your drainage proposals, we would
suggest before you submit for Full Planning.

Surface Water

All surface water flow from the proposed development should drain in-line with the drainage
hierarchy, as outlined in Paragraph 80, (Reference ID: 7-080-20150323), of the National Planning
Practice Guidance. We also recommend you prioritise the use of multi-functional sustainable
drainage systems for the management of surface water in accordance with national planning
policy.

Generally, the aim should be to discharge surface run off as high up the following hierarchy of
drainage options as reasonably practicable.

This is outlined as follows, in order of priority:

1. into the ground (infiltration);

2. to a surface waterbody;

3. to a surface water sewer or highway drain;
4

. to a combined sewer.

For guidance, The North West SuDS Pro-Forma provides information on the appropriate
evidence required at each stage of the hierarchy, to demonstrate how each level has been
discounted.

The Lead Local Flood Authority has responsibility for all surface water drainage concerns and
their input to your proposal is critical. You should also consider whether it is necessary to discuss
your proposal with the Environment Agency, or Internal Drainage Board (if operating in your
area).

The Local Planning Authority are the determining authority for any application for planning
permission and the appropriate authority for determining cost viability of a proposed drainage
scheme, such assessments are outside of the jurisdiction of United Utilities.

Infiltration


mailto:seweradoptions@uuplc.co.uk
mailto:javier.gonzalez@sutcliffe.co.uk
https://www.unitedutilities.com/builders-developers/working-near-our-assets/
https://thefloodhub.co.uk/planning-development/#section-5

Surface water runoff generated from this development should discharge to the ground via
infiltration system where feasible.

A detailed evidence based feasibility assessment must be carried out in line with Chapter 25 of
the CIRIA SuDS Manual 2015 to determine whether infiltration is a suitable method of surface
water disposal.

Particular attention must be paid to Ground Water Source Protection Zones to ensure that the
risk of pollution to these valuable resources is not compromised. Details can be obtained from
the government website:
https://www.gov.uk/guidance/groundwater-source-protection-zones-spzs#find-
groundwater-spzs

If your site is in a Groundwater Source Protection Zone, you should have regard to the
Environment Agency’s approach to Groundwater Protection. Information on this is available via
the link below:
https://www.gov.uk/government/publications/groundwater-protection-position-
statements

Please note that such a location could have implications for the principle of your development
and the need for additional mitigating measures to protect the groundwater environment and
public water supply in the detailed design of your site.

Highway Drainage
If an evidence based assessment has been carried out and confirms that infiltration is not

feasible, we recommend that you investigate the possibility of draining surface water to the
highway drain where this ultimately discharges to a watercourse, by contacting the relevant
Highway Authority.

Public Sewer

In accordance with the hierarchy of drainage options within the National Planning Practice
Guidance, both discharge to ground via infiltration and discharge to a waterbody should be
discounted prior to consideration of discharging surface water to the public sewer system.
Evidence should be provided to demonstrate how these have been discounted, as outlined in the
North West SuDS pro-forma.

Once evidence is provided as outlined above, United Utilities will consider a connection to the
300mm diameter public surface water sewer within located South of the proposed site at a pass
forward flow to be agreed by the Lead Local Flood Authority. United Utilities request that any
agreed rate does not exceed 5I/s.

As a Water Company, we have no obligation to accept highway drainage into our public sewer
network. However, should your proposals include runoff from highways, we would request that
consideration is given to SuDS components that deliver source control are incorporated within
the design of the scheme to reduce the volume and frequency of discharges of these flows to
the public sewer.

Levels

For low-lying sites, (where the ground level of the site or the level of a basement is below the
ground level at the point where the drainage connects to the public sewer), care should be taken
to ensure that the property is not at increased risk of flooding. If these circumstances exist, we
recommend that you contact us to discuss further. It could affect the detailed design of your site
and result in the need to incorporate appropriate mitigating measures in your drainage scheme.

Land drainage / Overland flows / track drainage

United Utilities have no obligation, and furthermore we do not accept land drainage, overland
flows or track drainage into the pubic sewerage network under any circumstances

Existing Wastewater Assets Crossing the Site
We have reviewed our records and can confirm that there does not appear to be any charted

public sewers located within the boundary of proposed development. However, due to the
accuracy of the records and the public sewer transfer legislation in 2011, not all public sewers
are shown on our records so we would ask that you proceed with caution and carry out your
own site investigation works. If any uncharted sewers are identified while carrying out your
works we would ask that you contact United Utilities at the earliest opportunity so that we can
offer guidance and update our records.

Existing Water Assets Crossing the Site


https://www.gov.uk/guidance/groundwater-source-protection-zones-spzs#find-groundwater-spzs
https://www.gov.uk/guidance/groundwater-source-protection-zones-spzs#find-groundwater-spzs
https://www.gov.uk/government/publications/groundwater-protection-position-statements
https://www.gov.uk/government/publications/groundwater-protection-position-statements

It is the developer responsibility to identify utilities on-site. Where clean water assets are shown
on our records, we recommend that you contact our Water Pre-Development Team, via the

following email address: DeveloperServicesWater@uuplc.co.uk. Further information for this

service can be found on our website V|a the link below:

development[water-pre dev[
Kind Regards

Lewis Barr

Assistant Developer Engineer
Developer Services & Metering
Customer Services
07827286541
unitedutilities.com

If you have received a great service today why not tell us?
Visit: unitedutilities.com/wow

--------------- Original Message ---------------

From: seweradoptions@uuplc.co.uk [seweradoptions@uuplc.co.uk]
Sent: 21/09/2023 13:13

To: javier.gonzalez@sutcliffe.co.uk

Subject: Medicines Evaluation Unit Extension - ref 04673203

Dear Javier

PRE DEVELOPMENT APPLICATION AT: Medicines Evaluation Unit Extension — UU Ref
04673203

Please accept this email as receipt of your application received on 20 September 2023 for the
above development. This has now been logged on our system and the job reference is 04673203
we would ask that you quote this reference in all future correspondence.

| have reviewed your application (and attachments) and can confirm this is suitable to be passed
to Ashleigh Bellerby for technical assessment. Her contact number is 07826891650. You will
receive their response on or before 4 October 2023.

Kind regards

If you have received a great service
today why not tell us?
Visit: unitedutilities.com/wow

Did you know we now have a live chat facility
available to you Mon to Friday 8 -5pm. You just
click on the orange live chat box on our webpage
and one of our advisors will be ready to chat to
you and help you with your enquiry


mailto:DeveloperServicesWater@uuplc.co.uk
https://www.unitedutilities.com/builders-developers/larger-developments/pre-development/water-pre-dev/
https://www.unitedutilities.com/builders-developers/larger-developments/pre-development/water-pre-dev/
http://www.unitedutilities.com/wow

13.4. Appendix D

Calculations
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18-20 Harrington Street

MEU EXTENSION

Liverpool WYTHENSHAWE

L2 9QA Greenfield Runoff Rates
Date 05/10/2023 12:50 Designed by JG

File Checked by AD

Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

Return Period (years)
Area (ha)

Input
100 SAAR (mm) 815 Urban 0.000
0.300 Soil 0.300 Region Number Region 10

Results 1/s

QOBAR Rural 0.7
QBAR Urban 0.7

Q100 years 1.4
Q1 year 0.6

Q30 years 1.
Q100 years 1.4

=
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18-20 Harrington Street MEU EXTENSION

Liverpool SOUTHMOOR ROAD

L2 90A SW Calcs North

Date 16/10/2023 12:29 Designed by JG

File 33631 MASTER MODEL.MDX Checked by AD

Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 2

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 2 PIMP (%) 100
M5-60 (mm) 18.400 Add Flow / Climate Change (%) 0
Ratio R 0.310 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Time Area Diagram for Surface Network 2
Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha)
0-4 0.221 4-8 0.151 8-12 0.003
Total Area Contributing (ha) = 0.376
Total Pipe Volume (m®) = 62.338
Network Design Table for Surface Network 2
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 16.005 0.064 250.1 0.048 5.00 0.0 0.600 MD4 -12 Pipe/Conduit &
1.001 24.811 0.099 250.6 0.057 0.00 0.0 0.600 MD4 -12 Pipe/Conduit &
1.002 8.794 0.035 251.3 0.000 0.00 0.0 0.600 MD4 -12 Pipe/Conduit ]
1.003 33.312 0.150 222.1 0.000 0.00 0.0 0.600 [l -75 Pipe/Conduit ]
1.004 18.156 0.326 55.7 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
2.000 29.169 0.292 99.9 0.060 5.00 0.0 0.600 [1 =77 Pipe/Conduit ]
2.001 12.989 0.130 100.0 0.000 0.00 .0 0.600 o 150 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL = I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.47 40.000 0.048 0.0 0.0 0.0 0.57 11.4 8.7
1.001 50.00 6.20 39.936 0.105 0.0 0.0 0.0 0.57 11.4« 19.0
1.002 50.00 6.45 39.837 0.105 0.0 0.0 0.0 0.57 11.4« 19.0
1.003 49.90 6.82 39.790 0.105 0.0 0.0 0.0 1.54 1381.9 19.0
1.004 49.20 7.04 39.590 0.105 0.0 0.0 0.0 1.35 23.9 19.0
2.000 50.00 5.19 39.800 0.060 .0 0. 0.0 2.60 2081.8 10.8
2.001 50.00 5.40 39.508 0.060 0.0 0.0 0.0 1.00 17.8 10.8
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18-20 Harrington Street MEU EXTENSION

Liverpool SOUTHMOOR ROAD

L2 90A SW Calcs North

Date 16/10/2023 12:29 Designed by JG

File 33631 MASTER MODEL.MDX Checked by AD

Innovyze Network 2020.1.3

Network Design Table for Surface Network 2

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
2.002 18.972 0.114 166.4 0.004 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.005 19.162 0.096 200.0 0.001 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.006 7.011 0.035 200.0 0.045 0.00 0.0 0.600 o 300 Pipe/Conduit ]
1.007 30.103 0.151 200.0 0.035 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.008 19.775 0.099 199.7 0.088 0.00 0.0 0.600 o 300 Pipe/Conduit ]
3.000 11.706 0.283 41.4 0.015 5.00 0.0 0.600 o 150 Pipe/Conduit &
1.009 6.981 0.035 200.0 0.023 0.00 0.0 0.600 o 300 Pipe/Conduit ]
1.010 3.501 0.035 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha)  Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
2.002 50.00 5.66 39.228 0.064 0.0 0.0 0.0 1.22 86.0 11.5
1.005 48.32 7.33 39.114 0.170 0.0 0.0 0.0 1.11 78.3 29.6
1.006 48.01 7.43 39.018 0.215 0.0 0.0 0.0 1.11 78.3 37.2
1.007 46.74 7.89 38.983 0.250 0.0 0.0 0.0 1.11 78.3 42.1
1.008 45.94 8.18 38.832 0.338 0.0 0.0 0.0 1.11 78.4 56.0
3.000 50.00 5.12 39.166 0.015 0.0 0.0 0.0 1.57 27.7 2.7
1.009 45.67 8.29 38.733 0.376 0.0 0.0 0.0 1.11 78.3 62.0
1.010 45.52 8.35 38.698 0.376 0.0 0.0 0.0 1.00 17.8« 62.0

Conduit Sections for Surface Network 2

NOTE: Diameters less than 66 refer to section numbers of hydraulic
conduits. These conduits are marked by the symbols:- [] box
culvert, \/ open channel, oo dual pipe, ooo triple pipe, O egg.

Section numbers < 0 are taken from user conduit table

Section Conduit Major Minor Side Corner 4*Hyd XSect
Number Type Dimn. Dimn. Slope Splay Radius Area

(mm)  (mm) (Deg) (mm) (m) (m?)
-12 MD4 100 230 0.128 0.020
-75 [1 3000 300 90.0 0.545 0.900
-77 [1 2000 400  90.0 0.667 0.800
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Area

Summary for Surface Network 2

Pipe PIMP
Number Type

.000
.001
.002
.003
.004
.000
.001
.002
.005
.006
.007
.008
.000
.009
.010

PR WP PR R ODONDR R e e

Free Flowing

PIMP PIMP Gross Imp. Pipe Total
Name (%) Area (ha) Area (ha) (ha)

- 100 0.048 0.048 0.048

- 100 0.057 0.057 0.057

- 100 0.000 0.000 0.000

- 100 0.000 0.000 0.000

- 100 0.000 0.000 0.000

- 100 0.060 0.060 0.060

- 100 0.000 0.000 0.000

- 100 0.004 0.004 0.004

- 100 0.001 0.001 0.001

- 100 0.045 0.045 0.045

- 100 0.035 0.035 0.035

- 100 0.088 0.088 0.088

- 100 0.015 0.015 0.015

- 100 0.023 0.023 0.023

- 100 0.000 0.000 0.000

Total Total Total

0.376 0.376 0.376

Outfall Details for Surface Network 2

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.010 S13 40.543 38.663 0.000 1350 0

Simulation Criteria for Surface Network 2

Volumetric Runoff Coeff 1.000 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (1/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0

Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 2 Number of Storage Structures 4 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 1.000
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.400 Storm Duration (mins) 30
Ratio R 0.310
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Online Controls for Surface

Network 2

10.
10.
10.
11.
11.

Non Return Valve Manhole: 9, DS/PN: 1.005, Volume (m3): 3.6
ACO Q-Brake Manhole: 14, DS/PN: 1.010, Volume (m3): 3.7
Design Head (m) 1.700 Design Flow (1/s) 5.0 Diameter (mm) 92 Invert Level (m) 38.698
Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |[Depth (m) Flow (1/s) Depth (m) Flow (1/s)

0.100 2.9 0.800 3.4 2.000 5.4 4.000 7.6 7.000
0.200 4.1 1.000 3.8 2.200 5.6 4.500 8.1 7.500
0.300 4.9 1.200 4.2 2.400 5.9 5.000 8.5 8.000
0.400 5.0 1.400 4.5 2.600 6.1 5.500 8.9 8.500
0.500 4.6 1.600 4.8 3.000 6.6 6.000 9.3 9.000
0.600 3.9 1.800 5.1 3.500 7.1 6.500 9.7 9.500

11.

~N DP9 O

©1982-2020 Innovyze




Sutcliffe

18-20 Harrington Street
Liverpool
L2 90A

MEU EXTENSION
SOUTHMOOR ROAD
SW Calcs North

Date 16/10/2023 12:29
File 33631 MASTER MODEL.MDX

Designed by JG
Checked by AD

Innovyze

Network 2020.1.3

Storage Structures for Surface Network 2

Porous Car Park Manhole: 8, DS/PN: 2.002
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 52.5 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 39.300 Membrane Depth (mm)
Porous Car Park Manhole: 12, DS/PN: 1.008
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 44 .0 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 39.900 Membrane Depth (mm)
Porous Car Park Manhole: 13, DS/PN: 1.009
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 36.9 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 39.800 Membrane Depth (mm)
Porous Car Park Manhole: 14, DS/PN: 1.010
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 25.3 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 39.800 Membrane Depth (mm)

10.
18.
400.

33.
400.

14.
400.

19.
400.

O W U1 O o W O W U1 O O ©

O W U1 O O ©

O W Ul O wWwo
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Pipe

.000
.001
.002
.003
.004
.000
.001
.002
.005
.006
.007
.008
.000
.009
.010

PR WRr R R R ODONDR PP e

Total

Pipe

Number

.000
.001
.002
.003
.004
.000
.001
.002
.005
.006
.007
.008
.000
.009
.010

PP WR R R RPONDNR PR R e

Total

Length Calculations based on Centre-Centre

USMH

Number Name

1
2
3
4
5
6
.
8

9
10
11
12
13
13
14

Length Calculations based on True Length

USMH
Name

0 J o U Ww N

e
S Ww W R O

Volume Summary (Static)

Storage
Manhole Pipe Structure
Volume (m3®) Volume (m3) Volume (m3®) Volume (m?3)

0.329 0.320 0.000
0.445 0.496 0.000
0.560 0.176 0.000
0.714 29.981 0.000
1.104 0.321 0.000
0.945 23.335 0.000
1.361 0.230 0.000
1.749 1.341 63.865
2.106 1.354 0.000
2.050 0.496 0.000
2.443 2.128 0.000
2.629 1.398 34.583
1.583 0.207 0.000
2.442 0.493 24.798
3.297 0.062 20.253
23.758 62.338 143.499

Volume Summary (Static)

Storage
Manhole Pipe Structure
Volume (m3*) Volume (m3®) Volume (m3*) Volume (m3)

0.329 0.293 0.000
0.445 0.469 0.000
0.560 0.149 0.000
0.714 28.766 0.000
1.104 0.297 0.000
0.945 22.255 0.000
1.361 0.206 0.000
1.749 1.246 63.865
2.106 1.259 0.000
2.050 0.400 0.000
2.443 2.032 0.000
2.629 1.302 34.583
1.583 0.184 0.000
2.442 0.393 24.798
3.297 0.037 20.253
23.758 59.288 143.499

Total

0.649
0.941
0.736
30.695
1.424
24.280
1.591
66.956
3.460
2.545
4.571
38.610
1.790
27.733
23.613
229.595
Total

o N N
0 BN WO WEHE WO oo

w

.622
.914
.709
.480
.401
.200
.567
.860
.365
.450
.476
.515

1.768

.633
.587

.545
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2 year Return Period Summary of Critical

Results by Maximum Level

(Rank 1) for Surface Network 2

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1l/per/day) 0.000
) 0.0

Foul Sewage per hectare (1/s 00

Number of Input Hydrographs 0

Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 2 Number of Storage Structures 4 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model
Region England and Wales

Margin for Flood Risk Warning (mm)
Analysis Timestep

DTS Status

DVD Status

Inertia Status

Profile (s

FSR M5-60

(mm) 18.400 Cv (Summer) 0.750
Ratio R 0.310 Cv (Winter) 0.840
300.0
2.5 Second Increment (Extended)
OFF
ON
ON

Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 45

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3)
1.000 1 15 Winter 2 +0% 30/15 Summer 30/15 Summer 40.161 -0.069 0.000
1.001 2 15 Winter 2 +0% 30/15 Summer 100/15 Summer 40.135 -0.031 0.000
1.002 3 15 Winter 2 +0% 30/15 Summer 100/480 Winter 40.041 -0.026 0.000
1.003 4 15 Winter 2 +0% 100/240 Winter 39.796 -0.294 0.000
1.004 5 15 Winter 2 +0% 30/60 Winter 39.663 -0.077 0.000
2.000 6 15 Winter 2 +0% 100/360 Winter 39.805 -0.395 0.000
2.001 7 240 Winter 2 +0% 30/30 Winter 39.587 -0.071 0.000
2.002 8 120 Winter 2 +0% 2/60 Winter 39.587 0.059 0.000
1.005 9 240 Winter 2 +0% 2/15 Summer 39.587 0.173 0.000
1.006 10 120 Winter 2 +0% 2/15 Summer 100/120 Winter 39.852 0.534 0.000
1.007 11 120 Winter 2 +0% 2/15 Summer 39.852 0.569 0.000
1.008 12 120 Winter 2 +0% 2/15 Summer 39.850 0.718 0.000
3.000 13 120 Winter 2 +0% 2/15 Summer 39.847 0.531 0.000
1.009 13 120 Winter 2 +0% 2/15 Summer 100/120 Winter 39.846 0.813 0.000
1.010 14 120 Winter 2 +0% 2/15 Summer 39.844 0.996 0.000
Half Drain Pipe
US/MH Flow / Overflow Time Flow Level
PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 1 0.49 5.2 FLOOD RISK 19
1.001 2 1.00 10.9 FLOOD RISK
1.002 3 1.05 10.7 FLOOD RISK 1
1.003 4 0.01 10.7 OK
1.004 5 0.47 10.6 OK
2.000 6 0.01 9.1 OK
2.001 7 0.13 2.1 OK
©1982-2020 Innovyze
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2

PN

.002
.005
.006
.007
.008
.000
.009
.010

R R WRE R RPN

Half Drain Pipe

US/MH Flow / Overflow Time Flow Level
Name Cap. (1/s) (mins) (1/s) Status Exceeded
8 0.06 54 4.4 SURCHARGED
9 0.07 4.4 SURCHARGED
10 0.11 6.4 SURCHARGED 2
11 0.10 7.2 SURCHARGED
12 0.10 6.9 SURCHARGED
13 0.03 0.7 SURCHARGED
13 0.10 5.9 SURCHARGED 3
14 0.42 140 5.0 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2

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

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 4 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.400 Cv (Summer) 0.750
Region England and Wales Ratio R 0.310 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 45

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3)

1.000 1 15 Winter 30 +0% 30/15 Summer 30/15 Summer 40.233 0.003 3.112
1.001 2 15 Winter 30 +0% 30/15 Summer 100/15 Summer 40.246 0.080 0.000
1.002 3 15 Winter 30 +0% 30/15 Summer 100/480 Winter 40.091 0.024 0.000
1.003 4 480 Winter 30 +0% 100/240 Winter 39.828 -0.262 0.000
1.004 5 480 Winter 30 +0% 30/60 Winter 39.828 0.088 0.000
2.000 6 360 Winter 30 +0% 100/360 Winter 39.838 -0.362 0.000
2.001 7 360 Winter 30 +0% 30/30 Winter 39.838 0.180 0.000
2.002 8 360 Winter 30 +0% 2/60 Winter 39.839 0.311 0.000
1.005 9 360 Winter 30 +0% 2/15 Summer 39.955 0.541 0.000
1.006 10 120 Winter 30 +0% 2/15 Summer 100/120 Winter 40.066 0.748 0.000
1.007 11 120 Winter 30 +0% 2/15 Summer 40.065 0.782 0.000
1.008 12 120 Winter 30 +0% 2/15 Summer 40.063 0.931 0.000
3.000 13 120 Winter 30 +0% 2/15 Summer 40.060 0.744 0.000
1.009 13 120 Winter 30 +0% 2/15 Summer 100/120 Winter 40.059 1.026 0.000
1.010 14 120 Winter 30 +0% 2/15 Summer 40.057 1.209 0.000

Half Drain Pipe

US/MH Flow / Overflow Time Flow Level

PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 1 1.00 10.7 FLOOD 19
1.001 2 1.29 14.0 FLOOD RISK
1.002 3 1.37 14.0 FLOOD RISK 1
1.003 4 0.00 4.2 OK
1.004 5 0.19 4.2 SURCHARGED
2.000 6 0.00 2.9 OK
2.001 7 0.17 2.8 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
Half Drain Pipe
US/MH Flow / Overflow Time Flow Level
PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
2.002 8 0.04 202 3.2 SURCHARGED
1.005 9 0.06 4.1 SURCHARGED
1.006 10 0.10 5.6 SURCHARGED 2
1.007 11 0.11 7.7 SURCHARGED
1.008 12 0.23 68 15.7 SURCHARGED
3.000 13 0.05 1.3 SURCHARGED
1.009 13 0.18 92 10.4 SURCHARGED 3
1.010 14 0.42 91 5.0 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2

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

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 4 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.400 Cv (Summer) 0.750
Region England and Wales Ratio R 0.310 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 45

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3)

1.000 1 30 Winter 100 +45% 30/15 Summer 30/15 Summer 40.244 0.014 13.713
1.001 2 15 Winter 100 +45% 30/15 Summer 100/15 Summer 40.250 0.084 3.303
1.002 3 480 Winter 100 +45% 30/15 Summer 100/480 Winter 40.231 0.164 2.855
1.003 4 480 Winter 100 +45% 100/240 Winter 40.255 0.165 0.000
1.004 5 480 Winter 100 +45% 30/60 Winter 40.255 0.515 0.000
2.000 6 480 Winter 100 +45% 100/360 Winter 40.258 0.058 0.000
2.001 7 480 Winter 100 +45% 30/30 Winter 40.258 0.600 0.000
2.002 8 480 Winter 100 +45% 2/60 Winter 40.258 0.730 0.000
1.005 9 480 Winter 100 +45% 2/15 Summer 40.331 0.917 0.000
1.006 10 240 Winter 100 +45% 2/15 Summer 100/120 Winter 40.451 1.133 0.801
1.007 11 240 Winter 100 +45% 2/15 Summer 40.450 1.167 0.000
1.008 12 240 Winter 100 +45% 2/15 Summer 40.447 1.315 0.000
3.000 13 240 Winter 100 +45% 2/15 Summer 40.444 1.128 0.000
1.009 13 240 Winter 100 +45% 2/15 Summer 100/120 Winter 40.442 1.409 3.406
1.010 14 240 Winter 100 +45% 2/15 Summer 40.440 1.592 0.000

Half Drain Pipe

US/MH Flow / Overflow Time Flow Level

PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 1 1.04 11.1 FLOOD 19
1.001 2 1.29 14.0 FLOOD
1.002 3 0.76 7.8 FLOOD 1
1.003 4 0.01 7.7 FLOOD RISK
1.004 5 0.24 5.4 FLOOD RISK
2.000 6 0.00 4.4 FLOOD RISK
2.001 7 0.18 2.9 FLOOD RISK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
Half Drain Pipe
US/MH Flow / Overflow Time Flow Level
PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
2.002 8 0.04 539 3.2 FLOOD RISK
1.005 9 0.06 3.8 FLOOD RISK
1.006 10 0.09 5.2 FLOOD 2
1.007 11 0.13 9.2 FLOOD RISK
1.008 12 0.17 195 11.8 FLOOD RISK
3.000 13 0.06 1.6 FLOOD RISK
1.009 13 0.17 183 9.4 FLOOD 3
1.010 14 0.43 208 5.0 FLOOD RISK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 1

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 2 PIMP (%) 100
M5-60 (mm) 18.400 Add Flow / Climate Change (%) 0
Ratio R 0.310 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 400
Designed with Level Soffits
Time Area Diagram for Surface Network 1
Time Area Time Area
(mins) (ha) | (mins) (ha)
0-4 0.133 4-8 0.062
Total Area Contributing (ha) = 0.195
Total Pipe Volume (m?®) = 2.778
Network Design Table for Surface Network 1
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design

1.000 40.699 0.130 313.1 0.062 5.00 0.0 0.600 o 150 Pipe/Conduit ]

1.001 13.422 0.140 95.9 0.016 0.00 0.0 0.600 o 150 Pipe/Conduit &

2.000 22.641 0.358 63.2 0.025 5.00 0.0 0.600 o 150 Pipe/Conduit &

2.001 3.931 0.024 163.8 0.045 0.00 0.0 0.600 o 225 Pipe/Conduit ]

3.000 35.384 0.354 100.0 0.048 5.00 0.0 0.600 o 150 Pipe/Conduit ]

Network Results Table

PN Rain T.C. US/IL I I.Area Z Base Foul Add Flow Vel Cap Flow

(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 6.21 39.390 0.062 0.0 0.0 0.0 0.56 9.9« 11.2
1.001 50.00 6.42 39.230 0.078 0.0 0.0 0.0 1.03 18.1 14.0
2.000 50.00 5.30 39.287 0.025 0.0 0.0 0.0 1.27 22.4 4.5
2.001 50.00 5.36 38.854 0.070 0.0 0.0 0.0 1.02 40.5 12.6
3.000 50.00 5.59 39.444 0.048 0.0 0.0 0.0 1.00 17.8 8.6
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Network Design Table for Surface Network 1

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.002 16.102 0.161 100.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit ]

Network Results Table

PN Rain T.C. US/IL = I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.002 50.00 6.63 37.420 0.195 0.0 0.0 0.0 1.31 52.0 35.3
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Area Summary for Surface Network 1

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 User - 100 0.062 0.062 0.062
1.001 User - 100 0.016 0.016 0.016
2.000 - - 100 0.025 0.025 0.025
2.001 - - 100 0.045 0.045 0.045
3.000 User - 100 0.048 0.048 0.048
1.002 - - 100 0.000 0.000 0.000

Total Total Total

0.195 0.195 0.195

Free Flowing Outfall Details for Surface Network 1

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.002 S8 40.151 37.259 0.000 1350 0

Simulation Criteria for Surface Network 1

Volumetric Runoff Coeff 1.000 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (1l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 1.000
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.400 Storm Duration (mins) 30
Ratio R 0.310
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Online Controls for Surface Network 1

Hydro-Brake® Optimum Manhole: S7, DS/PN: 1.002, Volume (m3): 4.9

Unit Reference MD-SHE-0178-2000-2400-2000

Design Head (m) 2.400

Design Flow (1/s) 20.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 178

Invert Level (m) 37.420

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 2.400 20.0 Kick-Flo® 1.451 15.7
Flush-Flo™ 0.697 20.0 |Mean Flow over Head Range - 17.5

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as
specified. Should another type of control device other than a Hydro-Brake Optimum® be utilised then these storage
routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l1/s) |[Depth (m) Flow (1/s)
0.100 6.3 0.800 19.9 2.000 18.3 4.000 25.5 7.000 33.4
0.200 15.8 1.000 19.5 2.200 19.2 4.500 27.0 7.500 34.5
0.300 17.8 1.200 18.5 2.400 20.0 5.000 28.4 8.000 35.6
0.400 19.0 1.400 16.5 2.600 20.7 5.500 29.7 8.500 36.7
0.500 19.6 1.600 16.5 3.000 22.2 6.000 31.0 9.000 37.7
0.600 19.9 1.800 17.4 3.500 23.9 6.500 32.2 9.500 38.7
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Storage Structures for Surface Network 1

Cellular Storage Manhole: S2, DS/PN: 1.001

Invert Level (m) 39.230 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000
Depth (m) Area (m2?) Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area (m?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 133.4 0.0 0.300 133.4 0.0 0.301 0.0 0.0

Volume Summary (Static)

Length Calculations based on Centre-Centre

Storage
Pipe USMH Manhole Pipe Structure Total
Number Name Volume (m3®) Volume (m3®) Volume (m3*) Volume (m3)

1.000 S1 0.914 0.719 0.000 1.633
1.001 S2 1.121 0.237 38.061 39.419
2.000 S3 1.951 0.400 0.000 2.351
2.001 S5 2.136 0.156 0.000 2.292
3.000 S6 1.249 0.625 0.000 1.875
1.002 S7 3.962 0.640 0.000 4.602
Total 11.333 2.778 38.061 52.172
Volume Summary (Static)
Length Calculations based on True Length
Storage
Pipe USMH Manhole Pipe Structure Total

Number Name Volume (m3) Volume (m3) Volume (m3) Volume (m3)

1.000 S1 0.914 0.697 0.000 1.611
1.001 S2 1.121 0.213 38.061 39.395
2.000 S3 1.951 0.376 0.000 2.327
2.001 S5 2.136 0.103 0.000 2.238
3.000 S6 1.249 0.601 0.000 1.851
1.002 S7 3.962 0.587 0.000 4.549
Total 11.333 2.577 38.061 51.971
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

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

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.400 Cv (Summer) 0.750
Region England and Wales Ratio R 0.310 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 45

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow /
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?) Cap.

1.000 S1 15 Winter 2 +0% 30/15 Summer 39.508 -0.032 0.000 0.96
1.001 S2 60 Winter 2 +0% 100/15 Summer 39.274 -0.106 0.000 0.19
2.000 S3 15 Winter 2 +0% 100/15 Summer 39.330 -0.107 0.000 0.18
2.001 S5 15 Winter 2 +0% 30/15 Summer 38.946 -0.133 0.000 0.34
3.000 S6 15 Winter 2 +0% 100/15 Summer 39.512 -0.082 0.000 0.42
1.002 S7 15 Winter 2 +0% 2/15 Winter 37.674 0.029 0.000 0.37

Half Drain Pipe

US/MH Overflow Time Flow Level
PN Name (1/s) (mins) (1/s) Status Exceeded
1.000 S1 9.2 OK
1.001 52 41 3.1 OK
2.000 S3 3.7 OK
2.001 S5 9.5 OK
3.000 S6 7.2 OK
1.002 S7 16.9 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

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

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.400 Cv (Summer) 0.750
Region England and Wales Ratio R 0.310 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 45

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow /
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?) Cap.

1.000 S1 15 Winter 30 +0% 30/15 Summer 39.758 0.218 0.000 1.63
1.001 S2 30 Winter 30 +0% 100/15 Summer 39.309 -0.071 0.000 0.53
2.000 S3 15 Winter 30 +0% 100/15 Summer 39.357 -0.080 0.000 0.33
2.001 S5 15 Winter 30 +0% 30/15 Summer 39.334 0.255 0.000 0.75
3.000 S6 15 Winter 30 +0% 100/15 Summer 39.547 -0.047 0.000 0.79
1.002 S7 15 Winter 30 +0% 2/15 Winter 39.328 1.683 0.000 0.43

Half Drain Pipe

US/MH Overflow Time Flow Level
PN Name (1/s) (mins) (1/s) Status Exceeded
1.000 S1 15.7 SURCHARGED
1.001 52 24 8.7 OK
2.000 S3 7.1 OK
2.001 S5 20.7 SURCHARGED
3.000 S6 13.6 OK
1.002 S7 19.7 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

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

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.400 Cv (Summer) 0.750
Region England and Wales Ratio R 0.310 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 45

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow /
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?) Cap.

1.000 S1 15 Winter 100 +45% 30/15 Summer 40.195 0.655 0.000 2.47
1.001 S2 60 Winter 100 +45% 100/15 Summer 39.501 0.121 0.000 1.01
2.000 S3 15 Winter 100 +45% 100/15 Summer 39.864 0.427 0.000 0.50
2.001 S5 15 Winter 100 +45% 30/15 Summer 39.776 0.697 0.000 1.01
3.000 S6 15 Winter 100 +45% 100/15 Summer 40.157 0.563 0.000 1.11
1.002 S7 15 Winter 100 +45% 2/15 Winter 39.717 2.072 0.000 0.43

Half Drain Pipe

US/MH Overflow Time Flow Level
PN Name (1/s) (mins) (1/s) Status Exceeded
1.000 S1 23.8 FLOOD RISK
1.001 S2 29 16.7 SURCHARGED
2.000 S3 10.6 SURCHARGED
2.001 S5 28.2 SURCHARGED
3.000 S6 19.0 FLOOD RISK
1.002 S7 19.6 SURCHARGED
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