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1. INTRODUCTION
1.1 Purpose of this Report

Townsend Water Engineering Ltd. has been appointed by MCI Developments for a Flood Risk
Assessment (FRA) for a development of 44 residential units at Greenfield Lane, Rochdale, OL11 1TJ
(Grid Ref: 390080, 411915). This report has been prepared in support of the full planning application
for the aforementioned development.

The report is based on the available flood risk information for the site detailed in Section 1.2 and
prepared in accordance with the planning policy requirements set out in Section 1.3. The scope of the
FRA is consistent with the ‘Site Specific Flood Risk Assessment Checklist' from the National Planning
Policy Framework (NPPF) and accompanying Planning Practice Guidance (PPG):

https://www.gov.uk/quidance/flood-risk-and-coastal-change#Site-Specific-Flood-Risk-Assessment-
checklist-section

1.2 Sources of Information and Consultation
This Report has been informed by:

e Existing Site Plan drawings and respective topographic survey prepared for MCI
Developments;

ArcGIS Lidar data;

Rochdale Borough’s Strategy for Flood Risk Management 2014-2024;

Greater Manchester Level 1 SFRA and Appendices (2019);

BGS website http://mapapps.bgs.ac.uk/geologyofbritain/home.html?mode=boreholes;
Cranfield University Soil Mapping http://www.landis.org.uk/soilscapes/;

The EA online flood maps;

https://flood-map-for-planning.service.gov.uk/; and
https://flood-warning-information.service.gov.uk/long-term-flood-risk/.

1.3 Policy Context

This report has been prepared in accordance with the relevant national, regional and local planning
policy and statutory guidance as follows:

e National policy contained within the National Planning Policy Framework (NPPF) dated
December 2024; and
e The Planning Practice Guidance (PPG) dated December 2024.

1.4  Structure of this Report

The Report has been prepared based on the following structure:

e Section 2 refers to spatial planning considerations by reference to the proposed land use, flood
zoning and NPPF vulnerability;

e Section 3 presents the proposed development and findings of flooding;

e Section 4 presents the Drainage Strategy; and

e Section 5 provides a summary of the assessments.

Additional Appendices are provided that deal with the following:

Appendix A: Topographical Survey;
Appendix B: Infiltration Test Results
Appendix C: EA Flood Data;
Appendix D: Proposed Layout;
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e Appendix E: Drainage Strategy Design; and
e Appendix F: Simple Pollution Index.
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2. SPATIAL PLANNING CONSIDERATION

2.1 Location and Background

The location of the proposed development site is shown in Figure 1 and Figure 2, with location details
found in Table 1. The site is located at Greenfield Lane, Rochdale, OL11 1TJ (Grid Ref: 390080,
411915). (Table 1: Site Details). The proposed site is currently a brownfield site.

The development involves the erection of 44 residential units with associated roads and car parking
spaces. The development site is 1.42ha.

Rochdale Canal is on the sites northern border and there is a main river (Sudden Brook)
approximately 50m east of the site.

To the North of the site is Rochdale Canal followed by a forested area that Sudden Brook runs
through. To the east is Sudden Brook and the Iceland Supermarket. To the south are residential
dwellings and the Rochdale Bypass and to the west is Dicken Green cul-de-sac.

Please see Figure 1 and Figure 2.

Table 1: Site Details Grid Reference Details Taken from Grid Reference Finder

Reference Value ‘
OS X (Eastings) 390080
OS Y (Northings) 411915
Nearest Post Code OoL111TJ
Nat. Grid SD 90072 11917
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Site
Location

Figure 1: Site Location (Source: Google Map)
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Figure 2: Ordinance Survey View of the Site (Source: Bing Maps)

2.2 Topography

According to the Topographical Survey the site is uneven and generally falls from the west to the east.
The highest point in the west is approximately 147mAOD and the lowest point in the east is 143mAQOD.
The site levels are lower along the access road to the south-east, with an entry level of 141mAOD
(Figure 3 & Appendix A).

The canal is not on the Topographical Survey, however, on ArcGIS lidar the canal level is approximately
4-8m lower than the site (39mAOD).
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Figure 3: Topographical Survey
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Figure 4: ArcGIS Lidar of Canal 39mAOD

2.3 Geology and Soll

The geology at the site has been obtained from the British Geological Survey (BGS) website. The
bedrock beneath the site is described as ‘Pennine Lower Coal Measures Formation-Mudstone, siltstone
and sandstone’.

The superficial geology of the site is described as ‘Glaciofluvial deposits, Devensian-Sand and gravel'.
Please see Figure 5.
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Figure 5: Bedrock & Superficial Deposits Underneath the Site (Source: BGS Bedrock Geology Mapping)

Soils at the site are described on the Cranfield University ‘Soilscapes’ website as, ‘Freely draining
slightly acid sandy soils’ that drains to groundwater. Please see Figure 6 below.
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Figure 6: Soil Map of the Site (Source: Cranfield University Soil Mapping)

On the 19t of February 2026 soakaway tests were undertaken. The infiltration tests indicate that the
proposed site has the potential to drain via infiltration. Please see below the results from the
soakaway tests. For the full results please see Appendix B:

Table 2: BRE 365 Infiltration Tests Results

Trail Pit Result

TP101 1.08x10-“m/s (0.3888 m/hr)
TP102 8.62x10-5m/s (0.310 m/hr)
TP104 5.77x10-5m/s (0.207 m/hr)

Therefore, it is recommended that soakaways are used for the site. For conservativeness
1.08x10*m/s has not been used.
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2.4 NPPF Vulnerability

The development will be classed as ‘More Vulnerable’ under the NPPF vulnerability classification. The
flood risk vulnerability and Flood Zone compatibility are displayed in Table 2. As noted in Section 2.4,
the site is within Flood Zone 1 according to the EA flood risk map for planning.

Table 3: Flood Risk Vulnerability Classification (Source: NPPF Technical Guide)

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

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

Non-residential uses for health services, nurseries and educational establishments.

Landfill and sites used for waste management facilities for hazardous waste®.

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

Table 4: Flood Risk Vulnerability and Flood Zone Compatibility (Source: NPPF Technical Guide)

1 T>1,000 v v v v v
100<Tauw<1,000
2 200<Ttiga<1,000 v v Exc. Test v v
Tauw<100
da Ttida<200 Exc. Test v X Exc. Test v
3b
(functional Taw<20 Exc. Test v X > x
floodplain)

As the site is in a Flood Zone 1 and More Vulnerable, the site passes the sequential test, and the
exception test is not required.

Furthermore, on the Greater Manchester SFRA Map for Rochdale (2019), the site is allocated for
residential use — site reference SH0681 (Figure 7).
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Figure 7: Greater Manchester Level 1 SFRA Map for Rochdale (2019)
201756287 Manchester SFRA_Detailed Rochdale Map_ 32.pdf

2.5 Fluvial Flooding

The existing site is within a Flood Zone 1. Flood Zone 1 is an area at low risk of fluvial flooding (this
means in any year land has a less than 0.1% chance of flooding from rivers or the sea). Please see

Figure 8 below.
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Figure 8: Flood Risk Maps

Flood data was obtained from the Environment Agency (EA), the site is not at risk of flooding from
Sudden Brook as the site levels are a minimum of approximately 10m higher than the highest flood
level and the site is in Flood Zone 1. The canal is approximately 4-8m lower than the site, so is not a
flood risk. The full EA flood data can be found in Appendix C.

2.5.1 Climate Change Allowances for Peak River Flow

River flow guidance recommends a progressive increase, reaching 35% for the ‘Central’ allowance by
2080 in this area. This allowance would be recommended for this proposed development, which is
classified as ‘More Vulnerable’ and has been taken to have a 100-year design life. The 35% climate
change allowance is based on the 90th percentile, meaning that there is a 90% chance that rainfall will
not increase by more than the 35% increment. Please see Figure 9 below.

Irwell Management
Catchment peak

river flow

allowances

Central  Higher  Upper

e

20s 1% 15% L
205s 11 % 43%
s L 45% L

Figure 9: Flood Risk Assessment Climate Change Map Peak River Flow Allowances
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2.6 Surface Water (SW) Flooding

The EA surface flood extents have been obtained from the EA open dataset. There is some surface
water flooding within the site in the 1 in 100 year AEP plus climate change (cc) in the north where no
dwellings have been placed.

In the 1 in 1000 year AEP plus cc, there is an area in the north at risk where no dwellings have been
placed and an area in the south-west where dwellings have been placed (Figure 10).

-

L

Figure 10: 1in 100 Year and 1 in 1000 Year AEP Surface Water Flood Risk Plus CC (Source: EA Open Dataset)

There is no flooding above 300mm in the 1 in 1000 year plus cc event within the site.

To investigate the 1 in 1000 year plus climate change SW flooding depth over 150mm around the
plots in the south-west, the 1 in 1000 year SW flood risk plus climate change depth over 150mm map
was put over the layout, there was no flooding where the dwellings have been placed up to the
shallowest depths available (over 150mm) other than a speck at plot 12. Please see Figure 11.

1in 1000 Year Surface Water Plus Climate

Change (Over 150mm and 300mm Depth)

Plus Over 150mm Depth Flood Map Over
Layout

Figure 11: 1in 1000 Year Surface Water Plus Climate Change (Over 150mm and 300mm Depth) Plus Over
150mm Depth Flood Map Over Layout
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Therefore, the risk on both the 1 in 100 year and 1 in 1000 year plus cc maps is very low and the
surface water is very shallow and is likely a minimal risk of flooding.

2.6.1 Climate Change Allowances for Peak Rainfall Intensity

The Environment Agency and NPPF require a consideration of the impacts of climate change in Flood
Risk Assessments (FRA). In February 2016, the Environment Agency updated the climate change
allowances required in Flood Risk Assessments (Environment Agency, 2016); this advice updates
previous climate change allowances to support the NPPF (DCLG, 2012).

The rainfall guidance recommends a progressive increase, reaching 45% for the ‘Upper End’
allowance by 2070 in this area. This allowance would be recommended for this proposed
development, which is classified as ‘More Vulnerable’ and has been taken to have a 100-year design
life. The 45% climate change allowance is based on the 90th percentile, meaning that there is a 90%
chance that rainfall will not increase by more than the 45% increment. Please see Figure 12 below.
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Figure 12: Flood Risk Assessment Climate Change Map Peak Rainfall Allowances

2.7 Flood Risk from Reservoir/ Canals/ Other Artificial Sources

The EA Extent of Flooding from Reservoirs map (Figure 13), based only on large reservoirs (over
25,000m? of water), shows that there is no risk of flooding from reservoirs. Flooding from reservoir is
considered to be extremely unlikely and the risk of flooding to the site considered to be low.
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Figure 13:Extent of Flooding from Reservoirs (Source; EA Flood Warning Information Service)

The Rochdale Canal is on the sites northern border, outside of the sites red line boundary, and is 4-
8m lower than the site.

2.8 Flood Risk from Groundwater

According to the Long Term Flood Risk checker, the site is outside of a groundwater flood alert area.
Please see Figure 14 Below.
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Groundwater More about your groundwater flood risk

We use groundwater flood alert areas to check the risk of flooding from
groundwater,

This [ncation is outside of a groundwater fload alert area

b What this maans

What groundwater is

Groundwater is the water that is usually held in rocks and soil
underground.

Groundwater flooding happens when this water rises and flows abowve
the surface,

Flooding from rivers is more likely when groundwater levels are high

Figure 14: Long Term Flood Risk — Groundwater

The Rochdale Borough’s Strategy for Flood Risk Management 2014-2024 Groundwater Flood Risk
Map shows risk from groundwater flooding; the pale squares are usually associated with lower risk
(Figure 15). Therefore, the risk of groundwater flooding is assumed to be low.
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Figure 15: Areas Susceptible to Groundwater Flooding in Rochdale Borough Map (Rochdale Borough’s Strategy
for Flood Risk Management 2014-2024)

2.9 Flood Risk from Sewers

There are no known instances of sewer flooding within the vicinity of the site and there are no sewers
crossing the site; therefore, the risk of sewer flooding is deemed to be low, please see the UU sewer
map in Figure 16. There is a combined sewer in the access road, if this is to be moved or removed, a

section 185 will need to be made.
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Figure 16: Sewer Map (United Utilities)
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3. ASSESSMENT OF FLOOD RISK FOR PROPOSED
DEVELOPMENT

3.1 Development Proposals

The site is located at Greenfield Lane, Rochdale, OL11 1TJ (Grid Ref: 390080, 411915). (Table 1: Site
Details). The proposed site is currently a brownfield site.

The development involves the erection of 44 residential units with associated roads and car parking
spaces. The development site is 1.42ha. The proposed developable area is approximately 1ha (2.47
acres). Please see Appendix D.
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Figure 17: Proposed Site (Source: Client)

3.2 Fluvial Flood Management

The site is within a Flood Zone 1, an area at low risk of fluvial flooding, and suitable for residential
development as a matter of principle.

The EA flood data was obtained, and the site is not at risk of flooding from Sudden Brook.

3.3 Surface Water Flooding

The EA surface flood extents have been obtained from the EA open dataset. There is some surface
water flooding within the site in the 1 in 100 year AEP plus cc in the north where no dwellings have
been placed.
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In the 1 in 1000 year AEP plus cc, there is an area in the north at risk where no dwellings have been
placed and an area in the south-west where dwellings have been placed (Figure 10).

There is no flooding above 300mm in the 1 in 1000 year plus cc event within the site.

To investigate the 1 in 1000 year plus climate change SW flooding depth over 150mm around the
plots in the south-west, the 1 in 1000 year SW flood risk plus climate change depth over 150mm map
was put over the layout, there was no flooding where the dwellings have been placed up to the
shallowest depths available (over 150mm) other than a speck at plot 12. Please see Figure 11.

Therefore, the risk on both the 1 in 100 year and 1 in 1000 year plus cc maps is very low and the
surface water is very shallow and is likely a minimal risk of flooding.

A new drainage system will be designed with a capacity to hold the 1 in 100 year event plus climate
change of 45%. This will ensure the site is unlikely to flood in the 1 in 100 year event plus climate
change event, which will minimise the risk of surface water flooding to the site itself.

With the above mitigation, the risk of surface water flooding is considered to be low.

3.4 Groundwater Flooding

The site is outside of a groundwater flood risk alert area and the flood risk from groundwater is
deemed to be low as the proposed dwellings will not have basements.

Therefore, risk of flooding from groundwater is believed to be low.

3.5 Infrastructure Flooding

No known instances of sewer flooding have occurred within the vicinity of the site and there are no
sewers crossing the site.

There is a canal on the sites northern border, outside of the site boundary. The site is 4-8m higher
than the canal. Therefore, the canal is of low flood risk to the site.
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DRAINAGE STRATEGY
3.6 Existing Drainage Arrangements

3.6.1 Surface Water

The existing site is a brownfield site and drains to the sewer network.

3.7 Infiltration Rates

As indicated in section 2.3 that soakaways are feasible. Therefore, infiltration should be used for the
drainage on site. As suggested in section 2.3, to be conservative it is recommended that the best
soakaway result has been ignored. The rates that have been used are 8.62x10-*m/s (0.310m/hr) and
5.77x10-°m/s (0.207m/hr) through the design depending on which result is closer.

All individual plots will have soakaways.

There will be 3 surface water networks. 2 of networks are to drain highway drainage to soakaway
manholes. Due to level constraints, 1 surface water network is to drain to the proposed SW manhole
via gravity which ultimately discharges to the public surface water sewer in the Rochdale Bypass.

3.8 Run-off

As soakaways are to be used there will be no drainage to the surrounding watercourse, canal or sewer
for the 2 surface water networks using soakaways.

For the 3 network in the south-east of the site a discharge rate proposed is 5 I/s - this is to be agreed
with all relevant parties. The point of connection is to be agreed with United Utilities.

3.9 Surface Water Drainage Strategy

The drainage strategy is based on the tenants of the national standards for sustainable
drainage systems.

These standards are intended for application in the design of surface water drainage systems for new
infrastructure and development, whether on greenfield or brownfield sites. They are not designed to
apply to retrofit SuDS designs, which often have different objectives and face broader constraints.
However, the standards could serve as a starting point for retrofit design. It is important to
acknowledge that constraints specific to retrofit projects may prevent the full application of the
standards.

These standards only apply to the management of surface water runoff that is essentially
uncontaminated and consists predominantly of rainwater. For some land uses, where there is a higher
risk (for example, a large car park), the inclusion of proprietary measures as opposed, or in addition,
to SuDS may be needed. However, where there is a risk of pollution, an Environmental Permit or
Registration of an Exemption may be required from the Environment Agency.

There are 7 standards which are indicated below:
Standard 1: Runoff Destination;

Standard 2: Management of everyday rainfall;
Standard 3: Management of extreme rainfall;
Standard 4: Water Quality;

Standard 5: Amenity;

Standard 6: Biodiversity; and
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Standard 7: Design of drainage for construction, operation, maintenance and structural integrity.
o Standard 1: Runoff Destination

In accordance with the Flood Risk and Coastal Change Planning Practice Guidance, where possible,
preference should be given to multi-functional sustainable drainage systems, and to solutions that
allow surface water to be discharged according to the following hierarchy of drainage options:

1. Rainwater Harvesting

2. Into the ground (infiltration);

3. To a watercourse;

4. To a surface water sewer, highway drain, or another drainage system; and
5. To a combined sewer.

Water Butts have been given to each dwelling, which means that rainwater can be reused for the
gardens and outdoor irrigation.

As detailed in section 2.3, infiltration is feasible at this site.
Individual plots will have individual soakaways.

The site will discharge into soakaways on site for 2 of the 3 surface water networks and the 3 will
discharge into the sewer.

e Standard 2: Management of Everyday Rainfall (Interception)

As the site will drain via infiltration into the ground all rainfall of the first 5mm will discharge to the
ground and therefore the proposed drainage is in accordance with Statement 2.

e Standard 3: Management of Extreme Rainfall and Flooding

The drainage system is designed so that there is no on-site flooding in the 1 in 30-year event + 40%
climate change.

The drainage system is designed so that there is no on-site flooding of any building, nor any off-site
flooding for the 1 in 100-year event + 45% climate change.

The ground levels are to be designed such that overland flood routes in exceedance events do not
result in adverse flood risk elsewhere.

Modelling of the surface water runoff to the design parameters was carried out using Micro Drainage,
an industry leading software which allows design and analysis of SuDS features. (Appendix D) The
following conservative assumptions and design parameters have been set within the Hydraulic model:

¢ Rainfall intensity was obtained using the Flood Estimation Handbook (FEH), and increased by
45%;

e No runoff loss has been assumed in the modelling for the surface water (sw) networks,
therefore, all the design rainfall landing on the impermeable surfaces for the 2 sw networks is
expected to reach the soakaways if used or to the United Utilities pipework;

e The third sw network will drain to the sewer at 5I/s; and

e The infiltration rate used in the drainage is 8.62x10m/s (0.310m/hr) and 5.77x10°m/s
(0.207m/hr), the rates closest to the soakaway has been used.

Please see Appendix E and Figure 18.
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Figure 18: Drainage Strategy Design

e Standard 4: Water Quality

Adequate amount of SuDS required to be implemented on the site to achieve a suitable management
train to achieve water quality improvements.

The impermeable surfaces pollution hazard levels are classed as very low (roofs), or low (driveways &
roads). For low, pollution hazard indices are: TSS 0.5; Metals 0.4; Hydrocarbons 0.4.

The permeable paving alone provides mitigation indices as: TSS 0.5; Metals 0.5; Hydrocarbons 0.6.

Accordingly, the permeable paving alone provides sufficient water quality improvements to meet the
minimum targets. Additional source control measures will provide further enhanced treatment over
and above minimum requirements. Please see the Simple Pollution Index which indicates that the
proposed SuDS is sufficient in Appendix F.

e Standard 5: Amenity
There will be an area of public open space that can be used for amenity.
o Standard 6: Biodiversity

The SuDS have been seeded with flowers and water compatible plants, please see the landscape
drawings with the types of plants in it.

e Standard 7: Design of Drainage for Construction, Operation, Maintenance & Structural
Integrity

Structures which manage surface water runoff require little maintenance, however, a regular
maintenance schedule e.g., after heavy rainfall, should be established by the site owners to reduce
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the risk of blockage within the drainage system and ensure the design remains in good working
order. It is proposed that the soakaways and permeable paving will be adopted by the landowners.
The soakaway manholes will be adopted by a private company. Please find a proposed strategy
for maintenance below:

Table 5: Operation and Maintenance Requirements for Soakaways
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SUMMARY & CONCLUSIONS

A summary of the main conclusions for the FRA is presented below:

The site is located at Greenfield Lane, Rochdale, OL11 1TJ (Grid Ref: 390080, 411915). The
proposed site is currently a brownfield site.

The development involves the erection of 44 residential units with associated roads and car
parking spaces. The development site is 1.42ha. The developable area is approximately 1ha;

The site is within a Flood Zone 1; an area at LOW risk of fluvial flooding. The EA flood data
shows that the site is not at risk of fluvial flooding from Sudden Brook as the site is at least 10m
higher than the highest flood level;

There is a canal on the sites northern border, outside of the site boundary. The site is 4-8m
higher than the canal. Therefore, the canal is of low flood risk to the site;

The site is at low risk of surface water flooding;
The site is allocated for residential use in the Greater Manchester Level 1 SFRA Maps (2019);

A new drainage system will be installed that will attenuate the site up to the 1 in 100-year flood
event plus climate change of 45%;

There is a low risk of groundwater flooding as the dwelling will not have basements;
BRE365 tests were undertaken and the tests results indicated that the site is permeable;

As the proposed site is permeable that site will drain via permeable paving and soakaways.
Each dwelling will have an individual soakaway;

The unadopted roads will drain via soakaways. Due to level constraints and because this part
of road will be adopted, 1 surface water network is to drain to the proposed Surface Water
manhole via gravity which ultimately discharges to the public surface water sewer in the
Rochdale Bypass. For the 3 network a discharge rate proposed is 5 I/s - this is to be agreed
with all relevant parties. The point of connection is to be agreed with United Utilities;

The proposed site will be attenuated up to and including the 1 in 100-year event plus 45%
climate change, at present via permeable paving and soakaways, but this will need to be
reviewed at detailed design. Water Butts have been given to each dwelling, which means that
rainwater can be reused for the gardens and outdoor irrigation;

The SuDS has been seeded with flowers for biodiversity, and the public open space will be
used for amenity; and

According to the Simple Pollution Index method the water quality is sufficient.
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Appendix A: Topographical Survey
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Site Name dicken Green Mill, Rochdal Gravel Used Yes
Job Number LKC251701 Length 2.70 m y 7
Date of Test 18/02/2026 Width 0.80 m “
Pit Number TP101 Depth 1.80 m LK GROUP
Strata Within Test Area Sand Groundwater Level m
[ e L T } - } } } e } } } y
] Test 1
020 1 Test 2
] Test 3
0.40 |
0.60 |
E ]
» 0.80 +
3 |
= ]
3 ]
8 1.00 +
= 4
S SRR
= ]
9] il
o i
1.20 +
140 +
1.60 +
1.80
200 -
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (mins)
Test 1 Test 2 Test 3
Starting Water Depth m 1.12 1.06 1.06
Effective Storage Depth m 0.68 0.74 0.74
75% Effective Storage Depth m 0.51 0.56 0.55
75% Effective depth below GL m 1.29 1.24 1.25
25% Effective Storage Depth m 0.17 0.19 0.18
25% Effective depth below GL m 1.63 1.61 1.62
Effective Storage Depth 75%-25% m 0.34 0.37 0.37
Time to fall to 75% effective depth mins 2.3 4.77 4.43
Time to fall to 25% effective depth mins 7.86 12.30 12.2
V (75%-25%) m3 0.22 0.24 0.24
a (50%) m? 453 4.76 4.75
t (75%-25%) mins 5.56 7.53 7.77
SOIL INFILTRATION RATE m/s 1.453E-04 0.000111893 0.000108191
DESIGN SOIL INFILTRATION RATE (m/s) 1.08E-04

COMMENTS




Site Name dicken Green Mill, Rochdal Gravel Used Yes
Job Number LKC251701 Length 1.50 m A
Date of Test 18/02/2026 Width 0.80 m “
Pit Number TP102 Depth 1.70 m LK GROUP
Strata Within Test Area Sand Groundwater Level m
0.00 } } } } } } } } y
4 Test 1
] Test2
020 & Test3
0.40 +
0.60 1
E |
g ]
g 0.80 gi
-8 4
s i
'S. 4
o 1.00 +
o j
1.20 -
1.40 i
160 +
1.80 1
0 2 4 6 8 10 12 14 16 18
Time (mins)
Test1 Test 2 Test 3
Starting Water Depth m 0.85 0.78 0.84
Effective Storage Depth m 0.85 0.92 0.86
75% Effective Storage Depth m 0.64 0.69 0.65
75% Effective depth below GL m 1.06 1.01 1.05
25% Effective Storage Depth m 0.21 0.23 0.22
25% Effective depth below GL m 1.49 1.47 1.48
Effective Storage Depth 75%-25% m 0.43 0.46 0.43
Time to fall to 75% effective depth mins 1.1 2.10 1.5
Time to fall to 25% effective depth mins 5.87 9.03 10.93
V (75%-25%) m3 0.15 0.17 0.16
a (50%) m? 3.16 3.31 3.19
t (75%-25%) mins 4.77 6.93 9.43
SOIL INFILTRATION RATE m/s 1.695E-04 0.000120029 8.62222E-05
DESIGN SOIL INFILTRATION RATE (m/s) 8.62E-05

COMMENTS




Site Name dicken Green Mill, Rochdal Gravel Used Yes
Job Number LKC251701 Length 2.10 m A
Date of Test 19/02/2026 Width 0.90 m “
Pit Number TP104 Depth 1.80 m LK GROUP
Strata Within Test Area Sand Groundwater Level m
0.00 } } } } } } } y
] Test 1
020 1 Test 2
] Test 3
0.40 |
0.60 |
E ]
» 0.80 +
3 |
= i
3 )
8 1.00
= 4
S
= ]
9] il
o i
1.20 +
140 +
1.60 +
1.80
200 -
0 5 10 15 20 25 30 35 40
Time (mins)
Test 1 Test 2 Test 3
Starting Water Depth m 1.00 0.93 0.88
Effective Storage Depth m 0.80 0.87 0.92
75% Effective Storage Depth m 0.60 0.65 0.69
75% Effective depth below GL m 1.20 1.15 1.11
25% Effective Storage Depth m 0.20 0.22 0.23
25% Effective depth below GL m 1.60 1.58 1.57
Effective Storage Depth 75%-25% m 0.40 0.43 0.46
Time to fall to 75% effective depth mins 3.36 6.76 8.07
Time to fall to 25% effective depth mins 11.03 21.37 24.27
V (75%-25%) m3 0.23 0.25 0.26
a (50%) m? 4.29 4.49 4.65
t (75%-25%) mins 7.67 14.61 16.20
SOIL INFILTRATION RATE m/s 1.149E-04 6.24046E-05 5.76882E-05
DESIGN SOIL INFILTRATION RATE (m/s) 5.77E-05

COMMENTS
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Agency

Flood risk assessment data @Enwronmcm
A

Location of site: 390061 / 411903 (shown as easting and northing coordinates)
Document created on: 22 December 2025

This information was previously known as a product 4.

Customer reference number: G37TB36B357V

Map showing the location that flood risk assessment data has been requested for.

N

''''''

D Sakictod area Scale 12500
Site location [ —

— Man rver




How to use this information

You can use this information as part of a flood risk assessment for a planning
application. To do this, you should include it in the appendix of your flood risk
assessment.

We recommend that you work with a flood risk consultant to get your
flood risk assessment.

Included in this document

In this document you'll find:

* how to find information about surface water and other sources of flooding
* information on the models used

« definitions for the terminology used throughout

» flood map for planning (rivers and the sea)

* past floods

* modelled data

« information about strategic flood risk assessments

* information about this data

« information about flood risk activity permits

* help and advice

Information that's unavailable

This document does not contain:
« flood defences and attributes

We aren't able to display flood defence locations and attributes as there are no
formal flood defences in the area of interest.



Surface water and other sources of flooding

When using the surface water map on the check your long term flood risk service
the following considerations apply:

« surface water extents are suitable for use in planning

« surface water climate change scenarios may help to inform risk
assessments, but the available data fall short of what is required to assess
planned development

» surface water depth information should not be used for planning purposes

To find out about other factors that might affect the flood risk of this location, you
should also check:

* reservoir flood risk

+ groundwater flood risk - you could use the British Geological Survey
groundwater flooding data, groundwater: current status and flood risk and
the guide on mining and groundwater constraints for development - further
information may be available from the lead local flood authority (LLFA)

« your local planning authority's SFRA, which includes future flood risk

Your Lead Local Flood Authority is Rochdale District.

For information about sewer flooding, contact the relevant water company for the
area.


https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/check-long-term-flood-risk
https://www.bgs.ac.uk/datasets/groundwater-flooding/
https://www.bgs.ac.uk/datasets/groundwater-flooding/
https://www.gov.uk/government/collections/groundwater-current-status-and-flood-risk
https://www.gov.uk/guidance/mining-and-groundwater-constraints-for-development

About the models used

Model name: Rochdale and Littleborough 2013

Scenario(s): Defended fluvial, defences removed fluvial, defended climate change
fluvial, defences removed climate change fluvial

Date: 1 June 2013

These models contain the most relevant data for your area of interest.

Terminology used

Annual exceedance probability (AEP)

This refers to the probability of a flood event occurring in any year. The probability
is expressed as a percentage. For example, a large flood which is calculated to
have a 1% chance of occuring in any one year, is described as 1% AEP.

Metres above ordnance datum (mAOD)

All flood levels are given in metres above ordnance datum which is defined as the
mean sea level at Newlyn, Cornwall.



Flood map for planning (rivers and the sea)

Your selected location is in flood zone 1.

Flood zone 3 shows the area at risk of flooding for an undefended flood event with
a:

* 0.5% or greater probability of occurring in any year for flooding from the sea
* 1% or greater probability of occurring in any year for fluvial (river) flooding

Flood zone 2 shows the area at risk of flooding for an undefended flood event with:

* between a 0.1% and 0.5% probability of occurring in any year for flooding
from the sea

* between a 0.1% and 1% probability of occurring in any year for fluvial
(river) flooding

It's important to remember that the flood zones on this map:

» refer to the land at risk of flooding and do not refer to individual properties

» refer to the probability of river and sea flooding, ignoring the presence of
defences

» do not take into account potential impacts of climate change



astle Hill W w42 £
-.1.II -
|_.I.'.".
5‘]‘ P‘ * I'.I
|' .II
|
|I II
:| \
\ \
!. 'I
|\
1
II :i .
S, Lowen

ta??-._'i. 5

= _,.'-r::'
..-':l'\ .'\{.{: =
p ,_-:4' Lk :-:‘f;"" 1_:_,:- . ; ;I_. A
; A i P = Bt T
-C--\.".' ) C" . -,__' L] '-I -
] o o L
ks g FL L
&, Rochdale
i o
&, Canal Tu, rf S50
~Hill
\| L
| g 1'|'.I-1Id|— M i
\ i
.I 'I
II
|1 “Buersil
1
Balderstone
i 2 ¥ I'.I" X
= lekhnll é* - Green Ga
r © Environment Agency copyright and/or database rights 2025. All rights reserved. © Crown copyrlght and database rights 2025 AC0000807064-.

Environment
Agency

Flood map for planning

Location (easting/northing)
390061/411903

Scale

1:10,000

Created
22 Dec 2025

D Selected area
—— Main river

| Flood Zone 3

Flood Zone 2

[ || ]
0 100 200 300 400 500
metres




Modelled data

This section provides details of different scenarios we have modelled and includes
the following (where available):

« outline maps showing the area at risk from flooding in different modelled
scenarios

* modelled node point map(s) showing the points used to get the data to
model the scenarios and table(s) providing details of the flood risk for
different return periods

* map(s) showing the approximate water levels for the return period with the
largest flood extent for a scenario and table(s) of sample points providing
details of the flood risk for different return periods

Climate change

The climate change data included in the models may not include the latest flood
risk assessment climate change allowances. Where the new allowances are not
available you will need to consider this data and factor in the new allowances to
demonstrate the development will be safe from flooding.

The Environment Agency will incorporate the new allowances into future modelling
studies. For now, it's your responsibility to demonstrate that new developments will
be safe in flood risk terms for their lifetime.

Modelled scenarios

The following scenarios are included:

» Defended modelled fluvial: risk of flooding from rivers where there are flood
defences

» Defences removed modelled fluvial: risk of flooding from rivers where flood
defences have been removed

» No defences exist modelled fluvial: risk of flooding from rivers where there
are no flood defences

 Defended climate change modelled fluvial: risk of flooding from rivers
where there are flood defences, including estimated impact of climate
change

 Defences removed climate change modelled fluvial: risk of flooding from
rivers where flood defences have been removed, including estimated
impact of climate change

* No defences exist climate change modelled fluvial: risk of flooding from
rivers where there are no flood defences, including estimated impact of
climate change


https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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Modelled node locations data

Defended
Label Modelled
location ID
1 1674525
2 1674429
3 1674277
4 1674614
5 1674187
6 1674645
7 1674134
8 1673945
9 1674542

Easting

389318

389336

389360

389720

389761

389805

389905

390005

390068

Northing

411749

411760

411780

411918

411930

411937

411946

411979

412010

5% AEP

Level

124.60

124.63

125.36

128.03

128.58

128.94

129.33

130.17

130.79

3.33% AEP

Level

124.69

124.70

125.41

128.15

128.65

128.99

129.37

130.20

130.84

Data in this table comes from the Rochdale and Littleborough 2013 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.

Any blank cells show where a particular scenario has not been modelled for this location.

1.33% AEP

Level

125.04

124.98

125.61

129.15

129.18

129.25

129.53

130.33

131.01

1% AEP

Level

125.12

125.07

125.66

129.62

129.63

129.65

120.72

130.38

131.07

0.5% AEP

Level

125.30

125.24

125.75

130.69

130.69

130.69

130.70

130.76

131.20

0.1% AEP

Level

125.70

125.64

125.96

133.78

133.78

133.78

133.78

133.78

133.78



Defended

Label Modelled Easting Northing 5% AEP 3.33% AEP 1.33% AEP 1% AEP 0.5% AEP 0.1% AEP
location ID

Flow Flow Flow Flow Flow Flow
1 1674525 389318 411749 3.70 417 6.02 6.53 7.52 9.93
2 1674429 389336 411760 3.67 412 5.97 6.46 7.44 9.80
3 1674277 389360 411780 3.62 4.07 5.89 6.38 7.34 9.56
4 1674614 389720 411918 3.55 3.99 5.80 6.28 7.27 12.03
5 1674187 389761 411930 347 3.90 5.77 6.29 7.35 11.82
6 1674645 389805 411937 3.39 3.81 5.73 6.30 7.46 11.58
7 1674134 389905 411946 3.22 3.62 5.45 6.15 7.51 10.97
8 1673945 390005 411979 3.05 3.42 5.13 5.80 7.30 10.43
9 1674542 390068 412010 2.93 3.28 4.91 5.54 7.0 9.98

Data in this table comes from the Rochdale and Littleborough 2013 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.
Any blank cells show where a particular scenario has not been modelled for this location.
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Modelled node locations data

Defences removed

Label Modelled

location ID
1 1674525
2 1674429
3 1674277
4 1674614
5 1674187
6 1674645
7 1674134
8 1673945
9 1674542

Easting

389318

389336

389360

389720

389761

389805

389905

390005

390068

Northing

411749

411760

411780

411918

411930

411937

411946

411979

412010

5% AEP

Level

124.60

124.63

125.36

128.03

128.58

128.94

129.33

130.17

130.79

3.33% AEP

Level

124.69

124.70

125.41

128.15

128.65

128.99

129.37

130.20

130.84

Data in this table comes from the Rochdale and Littleborough 2013 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.

Any blank cells show where a particular scenario has not been modelled for this location.

1.33% AEP

Level

125.04

124.98

125.61

129.15

129.18

129.25

129.53

130.33

131.01

1% AEP

Level

125.12

125.07

125.66

129.62

129.63

129.65

120.72

130.38

131.07

0.5% AEP

Level

125.30

125.24

125.75

130.69

130.69

130.69

130.70

130.76

131.20

0.1% AEP

Level

125.69

125.64

125.96

133.76

133.76

133.76

133.76

133.76

133.75



Defences removed

Label Modelled Easting Northing 5% AEP 3.33% AEP 1.33% AEP 1% AEP 0.5% AEP 0.1% AEP
location ID

Flow Flow Flow Flow Flow Flow
1 1674525 389318 411749 3.70 417 6.02 6.53 7.52 9.92
2 1674429 389336 411760 3.67 412 5.97 6.46 7.44 9.79
3 1674277 389360 411780 3.62 4.07 5.89 6.38 7.34 9.55
4 1674614 389720 411918 3.55 3.99 5.80 6.28 7.26 12.01
5 1674187 389761 411930 347 3.90 5.77 6.29 7.35 11.81
6 1674645 389805 411937 3.39 3.81 5.73 6.30 7.46 11.57
7 1674134 389905 411946 3.22 3.62 5.46 6.15 7.51 10.97
8 1673945 390005 411979 3.05 3.42 5.13 5.80 7.31 10.43
9 1674542 390068 412010 2.93 3.28 4.91 5.54 7.0 9.98

Data in this table comes from the Rochdale and Littleborough 2013 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.
Any blank cells show where a particular scenario has not been modelled for this location.
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Modelled node locations data

Defended climate change

Label Modelled Easting Northing 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP
location ID (+20%) (+35%) (+70%) (+20%) (+35%) (+70%)

Level Level Level Flow Flow Flow

1 1674525 389318 411749 125.29 125.32 125.46 7.50 7.68 8.52

2 1674429 389336 411760 125.24 125.27 125.41 7.43 7.61 8.44

3 1674277 389360 411780 125.75 125.77 125.82 7.33 7.50 8.32

4 1674614 389720 411918 130.68 130.89 131.91 7.27 7.47 8.30

5 1674187 389761 411930 130.68 130.89 131.91 7.30 7.49 8.38

6 1674645 389805 411937 130.69 130.89 131.91 7.40 7.50 8.44

7 1674134 389905 411946 130.69 130.89 131.91 7.45 7.53 8.54

8 1673945 390005 411979 130.75 130.93 131.92 7.24 7.35 8.44

9 1674542 390068 412010 131.19 131.20 131.88 6.94 7.05 8.22

Data in this table comes from the Rochdale and Littleborough 2013 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.
Any blank cells show where a particular scenario has not been modelled for this location.
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Modelled node locations data

Defences removed climate change

Label Modelled Easting Northing 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP
location ID (+20%) (+35%) (+70%) (+20%) (+35%) (+70%)

Level Level Level Flow Flow Flow

1 1674525 389318 411749 125.29 125.32 125.47 7.51 7.68 8.54

2 1674429 389336 411760 125.24 125.27 125.41 7.43 7.61 8.46

3 1674277 389360 411780 125.75 125.77 125.82 7.34 7.50 8.34

4 1674614 389720 411918 130.68 130.88 131.94 7.27 7.46 8.32

5 1674187 389761 411930 130.68 130.88 131.94 7.30 7.49 8.41

6 1674645 389805 411937 130.69 130.89 131.94 7.40 7.50 8.46

7 1674134 389905 411946 130.69 130.89 131.94 7.45 7.53 8.55

8 1673945 390005 411979 130.75 130.93 131.95 7.24 7.34 8.45

9 1674542 390068 412010 131.19 131.20 131.91 6.94 7.05 8.23

Data in this table comes from the Rochdale and Littleborough 2013 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.
Any blank cells show where a particular scenario has not been modelled for this location.



Strategic flood risk assessments

We recommend that you check the relevant local authority's strategic flood risk
assessment (SFRA) as part of your work to prepare a site specific flood risk
assessment.

This should give you information about:

» the potential impacts of climate change in this catchment

« areas defined as functional floodplain

» flooding from other sources, such as surface water, ground water and
reservoirs

Your Lead Local Flood Authority is Rochdale District.

About this data

This data has been generated by strategic scale flood models and is not intended
for use at the individual property scale. If you're intending to use this data as part
of a flood risk assessment, please include an appropriate modelling tolerance as
part of your assessment. The Environment Agency regularly updates its modelling.
We recommend that you check the data provided is the most recent, before
submitting your flood risk assessment.

Flood risk activity permits

Under the Environmental Permitting (England and Wales) Regulations 2016 some
developments may require an environmental permit for flood risk activities from the
Environment Agency. This includes any permanent or temporary works that are in,
over, under, or nearby a designated main river or flood defence structure.

Find out more about flood risk activity permits

Help and advice

Contact the Greater Manchester Merseyside and Cheshire Environment Agency
team at inforequests.gmmc@environment-agency.gov.uk for:

» more information about getting a product 5, 6, 7 or 8
* general help and advice about the site you're requesting data for



https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
mailto:inforequests.gmmc@environment-agency.gov.uk
https://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications#get-information-to-complete-an-assessment
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Darracott 2B3P 2 2PS 23 873.53 20091 859.12 19760 52%

Stratford 3B4P 2 2PS 17 1034.24 17582 1018.92 17322 39%
\A:8 Marlow 3B5P 2 2PS 4 1037.42 4150 1020.83 4083 9%

RP Total 44 41823 41165 100%

Net developable site area 2.47 acre
Plots per net deliverable acre 17.81
Sq.Ft per net deliverable acre 16,932
Total site area . acre

Schedule Of Accommodation

Site Boundary

I
* Existing Trees
9

o
7

Proposed Trees

(SHOWN INDICATIVE)

Soakaways

Proposed Hedges

(SHOWN INDICATIVE)
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N 29/06/26 LS Plot 1 parking relocated due to visibility splay
M 09/06/26 LS Layout amended to suit Planning Officers comments
K 15/05/26 LS Layout amended to suit Planning Officers comments
J 29/04/26 LS Holgate renamed to Stratford
H 21/04/26 LS Amended following pre-application comments
G 17/04/26 LS Red Boundary Line amended along Western Boundary
F 14/04/26 MH Substation added
- E 24/02/26 LS Plots 10-13 amended. Darracott swapped for Holgate (Plot 24)
rivate
Shared Drive D 11/02/26 LS Entrance Road amended
(o} 06/12/25 LS Layout amended - Housetypes
B 05/12/25 LS Layout amended - Housetypes / Total amount
A 03/12/25 LS Layout amended upto 46 units
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drawing are:-

Abnormal or unusual residual risks associated with the design outcomes shown on this

RSK LDE LTD has followed its Design Risk Management process for Hazard Elimination and
Risk reduction in developing the designs shown on this drawing.
Abnormal or unusual residual risks may be shown above where it is considered that such risk
may not normally be expected by competent persons engaged on work of this nature or type.

Catchments

Network 1

Pipe No Catchment Ha

| 1.000 0.056
L1 1.001 0.000
[ 11.002 0.000

Total 0.056 Ha

Network 2
Pipe No Catchment Ha
[ 11.000 0.037
1.001 0.053
[ 11.002 0.000

Total 0.090 Ha

Network 3
Pipe No Catchment Ha
. 1.000 0.030
.1 1.001 0.031
[ 11.002 0.000
[ 11.003 0.000

Total 0.061 Ha

United Kingdom
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CIVIL / STRUCTURAL DESIGN RISK MANAGEMENT

Abnormal or unusual residual risks associated with the design outcomes shown on this
drawing are:-

Network 2

T -~ [2x 3m Soakaway manhole's at .

T 2.935m depth to contain 20.60m3

S based on a infiltration rate of = i
-]0.207m/hr.

RSK LDE LTD has followed its Design Risk Management process for Hazard Elimination and
Risk reduction in developing the designs shown on this drawing.

Abnormal or unusual residual risks may be shown above where it is considered that such risk
may not normally be expected by competent persons engaged on work of this nature or type.
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Causeway

RSK Land & Development

File: DRAINAGE.PFD
Network: Storm Network 1
LDE Wiganl

19/05/2026

Page 1

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.600
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/
Maximum Rainfall (mm/hr) 250.0
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
101 0.056 5.00 144.107 1800 390136.541 411912.797 1.575
102 0.000 141.023 3000 390173.682 411861.705 1.575
103 0.000 5.00 140.000 1500 390219.018 411878.270 5.573
104 140.000 1500 390222.369 411882.992 6.152
Links
Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 101 102 142.532 139.448 375
1.001 102 103 139.448 136.152 14.6 150
1.002 103 104 134.427 10.0 150
Name Vel Cap Flow us DS X Area ZAdd
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
1.000 4.019 443.8 84 1200 1.200 0.056 0.0
1.001 2.646 46.8 8.0 1425 3.698 0.056 0.0
1.002 3.204 56.6 7.9 5423 6.002 0.056 0.0
Pipeline Schedule
Link Length Slope Dia Link US CL USIL US Depth DSCL DSIL DS Depth
(m)  (1:X) (mm)  Type (m) (m) (m) (m) (m) (m)
1.000 375 144,107 142.532 1.200 141.023 139.448 1.200
1.001 14.6 150 141.023 139.448 1.425 140.000 136.152 3.698
1.002 10.0 150 140.000 134.427 5.423 140.000 6.002
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 101 1800 102 3000 Manhole 1 Adoptable
1.001 102 3000 Manhole 1 Adoptable 103 1500 Manhole 1 Adoptable
1.002 103 1500 Manhole 1 Adoptable 104 1500 Manhole 1 Adoptable
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Network: Storm Network 1
Causeway LDE Wigan1
19/05/2026
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
101 390136.541 411912.797 144.107 1.575 1800
0 0 | 1.000 142.532 375
102 390173.682 411861.705 141.023 1.575 3000 1 1| 1.000 139.448 375
ICx
0 | 1.001 139.448 150
103 390219.018 411878.270 140.000 5.573 1500 0 1| 1.001 136.152 150
e
0 | 1.002 150
104 390222.369 411882.992 140.000 6.152 1500 1| 1.002 150
1
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Starting Level (m)
Rainfall Events  Singular Skip Steady State Vv Check Discharge Rate(s) Vv
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume
Winter CV  1.000 Additional Storage (m%¥ha) 0.0 100 year 360 minute (m?3)
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 45 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year 1.95
Greenfield Method [H124 Growth Factor 100 year 2.48
Positively Drained Area (ha) Betterment (%) O
SAAR (mm) QBar
Soil Index 1 Q1year(l/s)
SPR 0.10 Q30 year (I/s)
Region 1 Q 100 year (I/s)
Growth Factor 1 year 0.85
Pre-development Discharge Volume
Site Makeup Greenfield Return Period (years) 100
Greenfield Method FSR/FEH Climate Change (%) 0
Positively Drained Area (ha) Storm Duration (mins) 360
Soil Index 1 Betterment (%) O
SPR 0.10 PR
CWiI Runoff Volume (m3)
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RSK Land & Development File: DRAINAGE.PFD Page 3
Network: Storm Network 1
Causeway LDE Wigan1
19/05/2026
Node 102 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 139.448 Product Number CTL-SHE-0097-5000-1575-5000
Design Depth (m) 1.575 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 5.0 Min Node Diameter (mm) 1200
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Causeway

RSK Land & Development

File: DRAINAGE.PFD
Network: Storm Network 1
LDE Wiganl
19/05/2026

Page 4

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.03%

Node Event

15 minute summer
30 minute summer
30 minute summer
30 minute summer

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

us Peak
Node (mins)
101 10
102 22
103 23
104 23

us Link
Node
101 1.000
102 1.001
103 1.002

Level Depth
(m) (m)
142.568 0.036
139.609 0.160
134.455 0.028
133.875 0.027
DS Outflow
Node (1/s)
102 8.6
103 3.8
104 3.8

Inflow
(I/s)
8.7
8.1
3.8
3.8

Velocity Flow/Cap

(m/s)

1.171
1.593
1.774

Node

Vol (m3)

0.0915
1.1344
0.0489
0.0000

0.019
0.082
0.068

Flood
(m?)
0.0000
0.0000
0.0000
0.0000

Link

Vol (

Status
oK

OK
OK

Discharge

m3) Vol (m?)

1.3517
0.1160

0.0125

5.1
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RSK Land & Development

LDE Wiganl
19/05/2026

File: DRAINAGE.PFD
Network: Storm Network 1

Page 5

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.03%

Node Event

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

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

us Peak
Node (mins)
101 10
102 43
103 56
104 56

us Link
Node
101 1.000
102 1.001
103 1.002

Level Depth Inflow
(m) (m) (I/s)
142.589 0.056 22.4
140.021 0.573 16.9
134.458 0.031 4.7
133.877 0.029 4.7

DS Outflow Velocity
Node (1/s) (m/s)
102 22.1 1.415
103 4.7 1.695
104 4.7 1.883

Node
Vol (m3)
0.1437
4.0525
0.0545
0.0000

Flow/Cap

0.050
0.101
0.084

Flood
(m?)
0.0000
0.0000
0.0000
0.0000

Link

Vol (

Status
oK

OK
OK

Discharge

m3) Vol (m?)

3.7055
0.1348

0.0146

18.0
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Causeway

RSK Land & Development

File: DRAINAGE.PFD
Network: Storm Network 1
LDE Wiganl
19/05/2026

Page 6

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.03%

Node Event

15 minute summe
60 minute summe
60 minute summe
60 minute summe

Link Event
(Upstream Depth)

15 minute summer
60 minute summer
60 minute summer

us Peak
Node (mins)
r 101 10
r 102 49
r 103 50
r 104 50
us Link
Node

101 1.000
102 1.001
103 1.002

Level Depth
(m) (m)
142.608 0.076
140.974 1.526
134.458 0.031
133.878 0.030
DS Outflow
Node (1/s)
102 41.0
103 4.9
104 4.9

Inflow Node
(I/s) Vol (m?)
41.4 0.1940
31.8 10.7890
4.9 0.0554
4.9 0.0000
Velocity Flow/Cap
(m/s)
1.529 0.092
1.710 0.104
1.898 0.086

Flood
(m3)
0.0000
0.0000
0.0000
0.0000

Link

Vol (m3)
3.9893
0.1377
0.0149

Status
OK

OK
OK

Discharge
Vol (m3)

33.9
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RSK Land & Development File: SN2.PFD Page 1
Network: Storm Network 2
Causeway LDE Wigan1
19/05/2026
Design Settings
Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
201 0.037 145.036 1800 390119.016 411912.215 1.350
202 0.053 146.436 1800 390091.638 411897.717 3.212
203 0.000 145.700 1200 390071.457 411935.353 2.903
204 0.000 145.700 3000 390069.944 411938.173 2.935
Links
Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 201 202 80.0 150
1.001 202 203 100.0 225
1.002 203 204 100.0
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (l/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.125 199 6.7 1.200 0.037 0.0 60 1.017
1.001 1.307 52.0 163 0.090 0.0 87 1.161
1.002 1.307 52.0 163 0.090 0.0 87 1.161
Pipeline Schedule
Link Length Slope Dia Link US CL USIL US Depth DSCL DSIL DS Depth
(m)  (1:X) (mm)  Type (m) (m) (m) (m) (m) (m)
1.000 80.0 150 145.036 1.200 146.436
1.001 100.0 225 146.436 145.700
1.002 100.0 145.700 145.700
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 201 1800 Manhole 202 1800 Manhole
1.001 202 1800 Manhole 203 1200 Manhole
1.002 203 1200 Manhole 204 3000 Manhole
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RSK Land & Development File: SN2.PFD Page 2
Network: Storm Network 2
Causeway LDE Wigan1
19/05/2026
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
201 390119.016 411912.215 145.036 1.350 1800
O
0 | 1.000 150
202 390091.638 411897.717 146.436 3.212 1800 0 1| 1.000 150
&
0 | 1.001 225
203 390071.457 411935.353 145.700 2.903 1200 o'Q 1/ 1.001 225
1 0 | 1.002
204 390069.944 411938.173 145.700 2.935 3000 1| 1.002
1
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Starting Level (m)
Rainfall Events  Singular Skip Steady State Vv Check Discharge Rate(s) Vv
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume
Winter CV  1.000 Additional Storage (m%ha) 20.0 100 year 360 minute (m?3)
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (@ %)
2 0 0 0
30 0 0 0
100 45 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year 1.95
Greenfield Method [H124 Growth Factor 100 year 2.48
Positively Drained Area (ha) Betterment (%) O
SAAR (mm) QBar
Soil Index 1 Q1year(l/s)
SPR 0.10 Q30 year (I/s)
Region 1 Q 100 year (I/s)
Growth Factor 1 year 0.85

Site Makeup
Greenfield Method
Positively Drained Area (ha)

Pre-development Discharge Volume

Greenfield
FSR/FEH

Soil Index 1
SPR 0.10
CWI

Return Period (years)
Climate Change (%) 0
Storm Duration (mins)
Betterment (%) O

100

360

PR

Runoff Volume (m3)
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RSK Land & Development File: SN2.PFD Page 3
Network: Storm Network 2
Causeway LDE Wigan1
19/05/2026
Node 204 Soakaway Storage Structure
Base Inf Coefficient (m/hr) 0.20700 Invert Level (m) 142.765 Depth (m) 2.935
Side Inf Coefficient (m/hr) 0.20700 Time to half empty (mins) 414 Inf Depth (m)
Safety Factor 2.0 Pit Width (m) 7.020 Number Required 1

Porosity 0.95

Pit Length (m)

7.020
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Causeway

RSK Land & Development

File: SN2.PFD
Network: Storm Network 2

LDE Wiganl
19/05/2026

Page 4

Results for 2 year Critical Storm Duration. Lowest mass balance: 98.19%

Node Event

15 minute summer
15 minute summer
180 minute summer
180 minute summer

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

us
Node
201
202
203
204

us
Node
201
202
203
204

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

Peak Level
(mins) (m)
11 143.741 0.055
11 143.302 0.078
124 142920 0.123
124 142,920 0.155
Link DS Outflow
Node (1/s)
1.000 202 5.6
1.001 203 13.4
1.002 204 5.8
Infiltration 1.5

5.7 0.1707
13.6 0.2236
6.1 0.1394
5.8 8.3647

Flood Status
(m3)
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK

Velocity Flow/Cap Link

(m/s)
0.959
1.023
0.703

Vol (m3)
0.280 0.1797
0.259 0.5708
0.111 0.0824
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Causeway

RSK Land & Development

File: SN2.PFD

LDE Wiganl
19/05/2026

Network: Storm Network 2

Page 5

Results for 30 year Critical Storm Duration. Lowest mass balance: 98.19%

Node Event us Peak Level
Node (mins) (m)
15 minute summer 201 11 143.784
15 minute summer 202 10 143.363
120 minute winter 203 118 143.200
120 minute winter 204 118 143.200
Link Event us Link
(Upstream Depth) Node
15 minute summer 201 1.000
15 minute summer 202 1.001
120 minute winter 203 1.002
120 minute winter 204 Infiltration

202
203

Depth Inflow Node Flood Status
(m) (I/s) Vol (m?) (m?)
0.098 14.8 0.3025 0.0000 OK
0.138 354 0.3982 0.0000 OK
0.403 12.2 0.4558 0.0000
0.435 11.4 23.4359 0.0000 OK
DS  Outflow Velocity Flow/Cap Link
Node (1/s) (m/s) Vol (m3)
14.4 1.208 0.724 0.3691
35.2 1.317 0.678 1.1746
204 11.4 1.003 0.219 0.1273
1.8
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RSK Land & Development

File: SN2.PFD

LDE Wiganl
19/05/2026

Network: Storm Network 2

Page 6

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 98.19%

Node Event us Peak Level
Node (mins) (m)
30 minute summer 201 20 144.193
30 minute summer 202 19 143.699
180 minute winter 203 176 143.665
180 minute winter 204 176 143.665
Link Event us Link

(Upstream Depth) Node

30 minute summer 201 1.000

30 minute summer 202 1.001

180 minute winter 203 1.002

180 minute winter 204 Infiltration

DS
Node
202
203
204

Depth Inflow Node Flood Status
(m) (I/s) Vol (m?) (m?)
0.507 26.3 1.5684 0.0000
0.475 56.8 1.3656 0.0000
0.868 16.4 0.9816 0.0000
0.900 15.5 48.4866 0.0000 OK
Outflow Velocity Flow/Cap Link
(1/s) (m/s) Vol (m?)
20.9 1.217 1.050 0.5454
52.9 1.330 1.017 1.6984
15.5 1.026 0.299 0.1273
2.1
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Causeway

RSK Land & Development File: SN3.PFD Pa

Network: Storm Network 3
LDE Wiganl
19/05/2026

gel

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
301 0.030 146.894 1500 390056.692 411878.868 1.350
302 0.031 147.155 390037.640 411868.652 1.902
303 0.000 146.300 390015.412 411910.104 1.425
304 0.000 146.300 390017.478 411911.211 1.441
305 0.000 146.300 3000 390019.769 411912.440 1.458
Links
Name us DS Length ks (mm)/ USIL DS IL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 301 302 100.0 150
1.001 302 303 145.253 144.875 225
1.002 303 304 144.875 150.0
1.003 304 305 150.0
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (l/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.005 17.8 47 1200 1.677 0.030 0.0 53 0.853
1.001 1.171 46.5 9.2 1677 1.200 0.061 0.0 67 0.912
1.002 1.065 423 9.1 1200 1.216 0.061 0.0 71 0.853
1.003 1.065 423 9.1 1.216 1.233 0.061 0.0 71 0.853
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)
1.000 100.0 150 146.894 1.200 147.155 1.677
1.001 225 147.155 145.253 1.677 146.300 144.875 1.200
1.002 150.0 146.300 144.875 1.200 146.300 1.216
1.003 150.0 146.300 1.216 146.300 1.233
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 301 1500 Manhole 302 Manhole
1.001 302 Manhole 303 Manhole
1.002 303 Manhole 304 Manhole
1.003 304 Manhole 305 3000 Manhole
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RSK Land & Development File: SN3.PFD Page 2
Network: Storm Network 3
Causeway LDE Wigan1
19/05/2026
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
301 390056.692 411878.868 146.894 1.350 1500
O
0 | 1.000 150
302 390037.640 411868.652 147.155 1.902 0 1| 1.000 150
&
0 | 1.001 145.253 225
303 390015.412 411910.104 146.300 1.425 1| 1.001 144.875 225
70
1 0 | 1.002
304 390017.478 411911.211 146.300 1.441 1| 1.002
0
T
0 | 1.003
305 390019.769 411912.440 146.300 1.458 3000 1/ 1.003
O
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Starting Level (m)
Rainfall Events Singular Skip Steady State v/ Check Discharge Rate(s) Vv
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume v
Winter CV  1.000 Additional Storage (m¥ha) 0.0 100 year 360 minute (m3)
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
2 0 0 0
30 0 0 0
100 45 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year 1.95
Greenfield Method |H124 Growth Factor 100 year 2.48
Positively Drained Area (ha) Betterment (%) O

SAAR (mm) QBar

Soil Index 1 Q1 year (I/s)

SPR 0.10 Q 30 year (I/s)

Region 1 Q 100 year (I/s)
0.85

Growth Factor 1 year

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




RSK Land & Development File: SN3.PFD Page 3
Network: Storm Network 3
Causeway LDE Wigan1
19/05/2026
Pre-development Discharge Volume
Site Makeup Greenfield Return Period (years) 100
Greenfield Method FSR/FEH Climate Change (%) O
Positively Drained Area (ha) Storm Duration (mins) 360
Soil Index 1 Betterment (%) O
SPR 0.10 PR
CwiI Runoff Volume (m3)
Node 305 Soakaway Storage Structure
Base Inf Coefficient (m/hr) 0.31000 Invert Level (m) 144.842 Depth (m) 1.458
Side Inf Coefficient (m/hr) 0.31000 Time to half empty (mins) 160 Inf Depth (m)
Safety Factor 2.0 Pit Width (m) 7.020 Number Required 1

Porosity 0.95

Pit Length (m) 7.020
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Causeway

RSK Land & Development

File: SN3.PFD

Network: Storm Network 3

LDE Wiganl
19/05/2026

Page 4

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.21%

Node Event

15 minute summer
15 minute summer
15 minute winter
15 minute winter
120 minute summer

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

us
Node
301
302
303
304
305

us
Node
301
302
303
304
305

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000

0.252
0.197
0.228
0.244

Peak Level Depth Inflow Node
(mins) (m) (m) (I/s) Vol (m3)
10 145.597 0.053 4.6 0.0928
11 145.320 0.067 9.2 0.0961
9 144976 0.101 8.6 0.1147
9 144972 0.113 9.7 0.1277
78 144914 0.072 5.0 3.8945
Link DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
1.000 302 4.5 0.830
1.001 303 9.2 0.756
1.002 304 9.7 0.740
1.003 305 10.3 1.399
Infiltration 2.2

Status

OK
OK
OK
OK
OK

Link
Vol (m3)
0.1167
0.6278
0.0437
0.0262
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RSK Land & Development

File: SN3.PFD
Network: Storm Network 3
LDE Wiganl
19/05/2026

Page 5

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.21%

Node Event

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

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

us
Node
301
302
303
304
305

us
Node
301
302
303
304
305

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000

0.661
0.514
0.416
0.409

Peak Level Depth Inflow Node
(mins) (m) (m) (I/s) Vol (m3)
10 145.637 0.093 12.0 0.1648
10 145.368 0.114 24.1 0.1638
54 145.064 0.189 18.4 0.2135
54 145.064 0.205 17.6 0.2315
54 145.064 0.222 17.3 11.9384
Link DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
1.000 302 11.7 1.053
1.001 303 23.9 1.032
1.002 304 17.6 0.797
1.003 305 17.3 0.978
Infiltration 2.4

Status

OK
OK
OK
OK
OK

Link
Vol (m3)
0.2417
1.0915
0.0862
0.1008
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RSK Land & Development

File: SN3.PFD
Network: Storm Network 3
LDE Wiganl
19/05/2026

Page 6

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.21%

Node Event

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

Link Event

(Upstream Depth)

15 minute sum
15 minute sum

60 minute winter
60 minute winter
60 minute winter

us Peak Level
Node (mins) (m)
301 11 145.784
302 11 145.423
303 61 145.329
304 60 145.331
305 61 145.330
us Link
Node
mer 301 1.000
mer 302 1.001
303 1.002
304 1.003
305 Infiltration

Depth
(m)
0.240
0.170
0.454
0.471
0.488

Inflow
(I/s)
22.2
43.0
25.0
24.0
23.0

Node
Vol (m3)
0.4249
0.2433
0.5139
0.5332
26.2693

Flood Status
(m?)
0.0000
0.0000 OK
0.0000
0.0000
0.0000 OK

DS Outflow Velocity Flow/Cap Link

Node
302
303
304
305

(1/s)

21.0
43.3
24.0
23.0

2.7

(m/s)
1.196
1.179
0.730
1.243

Vol (m3)
1.184 0.3676
0.931 1.6925
0.567 0.0932
0.543 0.1034
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Network: Storm Network

Causeway LDE Wigan1

19/05/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area Cover Depth
(ha) Level (m)
(m)
1 0.009 146.250 0.400

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) 240 Check Discharge Volume  x
Winter CV  1.000 Additional Storage (m%¥ha) 0.0

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q %)
100 45 0 0

Node 1 Soakaway Storage Structure

Base Inf Coefficient (m/hr) 0.31000 Invert Level (m) 145.850 Depth (m) 0.400
Side Inf Coefficient (m/hr) 0.31000 Time to half empty (mins) 17 Inf Depth (m)
Safety Factor 2.0 Pit Width (m) 3.500 Number Required 1
Porosity 0.95 Pit Length (m) 3.000
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Ca useway Network: Storm Network

LDE Wiganl
19/05/2026

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute winter 1 56 146.223 0.373 3.7 3.7243 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute winter 1 Infiltration 0.7
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RSK Land & Development File: Soakaway 2.pfd Page 1
Network: Storm Network

Causeway LDE Wigan1

19/05/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area Cover Depth
(ha) Level (m)
(m)
1 0.009 146.700 0.800

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) 240 Check Discharge Volume  x
Winter CV  1.000 Additional Storage (m%¥ha) 0.0

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q %)
100 45 0 0

Node 1 Soakaway Storage Structure

Base Inf Coefficient (m/hr) 0.38800 Invert Level (m) 145.900 Depth (m) 0.800
Side Inf Coefficient (m/hr)  0.38800 Time to half empty (mins) 50 Inf Depth (m)
Safety Factor 2.0 Pit Width (m) 1.500 Number Required 1
Porosity 0.95 Pit Length (m) 3.500
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Ca useway Network: Storm Network

LDE Wiganl
19/05/2026

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute winter 1 56 146.659 0.759 3.7 3.7847 0.0000 OK
Link Event us Link Outflow
(Upstream Depth) Node (1/s)
60 minute winter 1 Infiltration 0.7
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Network: Storm Network

Causeway LDE Wigan1

19/05/2026

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area Cover Depth
(ha) Level (m)
(m)
1 0.009 147.000 0.800

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) 240 Check Discharge Volume  x
Winter CV  1.000 Additional Storage (m%¥ha) 0.0

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q %)
100 45 0 0

Node 1 Soakaway Storage Structure

Base Inf Coefficient (m/hr) 0.20700 Invert Level (m) 146.200 Depth (m) 0.800
Side Inf Coefficient (m/hr) 0.20700 Time to half empty (mins) 99 Inf Depth (m)
Safety Factor 2.0 Pit Width (m) 2.000 Number Required 1
Porosity 0.95 Pit Length (m) 3.500
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RSK Land & Development

File: Soakaway 3.pfd
Network: Storm Network
LDE Wiganl

19/05/2026

Page 2

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak
Node (mins)

120 minute winter 1 98
Link Event

(Upstream Depth)
120 minute winter

Level

(m)
146.867

Depth Inflow Node
(m) (I/s) Vol (m?)
0.667 2.2

Link Outflow

(1/s)
Infiltration 0.4

Flood
(md)

Status

4.4326 0.0000 OK
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