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1 INTRODUCTION 

1.1 Terms of Reference 

1.1.1 JNP Group has been commissioned by Stantec UK Limited to prepare a flood risk assessment 
and drainage strategy for the proposed reconfiguration of an existing retail unit to facilitate 
a single lane drive-through. 

1.1.2 This report assesses flood risk at the development site from all potential sources and 
describes the measures adopted in the master planning process to manage such risks. It has 
been prepared in compliance with current policies and best practices. 

1.1.3 This report reviews the surface water drainage hierarchy and proposes a drainage strategy. 
It describes the surface water drainage system and identifies management and 
maintenance tasks for the system. It also outlines a Surface Water Construction 
Management Plan for drainage during construction.  

1.2 Policy Framework and Key Stakeholders 

1.2.1 The National Planning Policy Framework (NPPF) sets strict tests to protect people and 
property from flooding which all local planning authorities are expected to follow. Where 
these tests are not met, national policy is clear that new development should not be 
allowed. 

1.2.2 The NPPF refers to the flood zones which are shown on the Environment Agency Flood Map, 
and establishes the range of uses which are appropriate, or comparable, land uses for each 
flood zone. 

1.2.3 In decision making, local planning authorities must ensure a sequential approach to site 
selection and master planning is followed so that development is, as far as reasonably 
possible, located where the risk of flooding (from all sources) is lowest, taking account of 
climate change and the vulnerability of future users to flood risk. 

1.2.4 Where development needs to be in locations where there is a risk of flooding, local planning 
authorities and developers must ensure development is appropriately flood resilient and 
resistant, safe for its users for the development’s lifetime, and will not increase flood risk 
elsewhere. 

1.2.5 The Environment Agency (EA) is a statutory consultee on applications where there is a risk 
of flooding from the sea or main rivers. 

1.2.6 Lead local flood authorities (LLFAs) are responsible for managing local flood risk from 
ordinary watercourses, surface water or groundwater, and for preparing local flood risk 
management strategies. Local planning authorities (LPAs) work with lead local flood 
authorities to ensure local planning policies are compatible with the local flood risk 
management strategy. 

1.2.7 Rochdale Council is the LLFA and the local planning authority (LPA). 

1.2.8 Where relevant, local planning authorities and developers must also take advice from: 
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• Sewerage undertakers; to ensure they can assess the impact of new development on 
their assets and plan any required improvements. United Utilities (UU) is the local 
sewerage undertaker. 

• Reservoir undertakers; to avoid an intensification of development within areas at risk 
from reservoir failure and ensure they can assess the cost implications of any 
reservoir safety improvements required due to change in land use downstream of 
their assets. 

• Navigation authorities; in relation to developments adjacent to, or which discharge 
into, canals (especially where these are impounded above natural ground level). 

1.3 Sources of Information 

1.3.1 This flood risk assessment has been based on the following sources of information: 

• Bespoke topographic survey undertaken by Survey Operations in January 2025 (Ref. 
24C149; 

• British Geological Survey’s GeoIndex Tool; 

 http://mapapps2.bgs.ac.uk/geoindex/home.html  

• DEFRA / EA’s aquifer and source protection data; 

 https://magic.defra.gov.uk/MagicMap.aspx 

• Cranfield University’s soils data; 

(http://www.landis.org.uk/soilscapes/) 

• FEH’s catchment data; 

 https://fehweb.ceh.ac.uk/ 

• EA’s Flood Map for Planning; 

 https://flood-map-for-planning.service.gov.uk/  

• EA’s Long Term Flood Risk Information; 

 https://flood-warning-information.service.gov.uk/long-term-flood-risk/map 

• Flood risk vulnerability classification 

(https://www.gov.uk/guidance/national-planning-policy-framework/annex-3-flood-
risk-vulnerability-classification) 

• Flood risk assessments: climate change allowances 

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

• EA’s Historic Flood Outlines; 

https//environment.data.gov.uk/DefraDataDownload/?mapService=EA/RecordedFl
oodOutlines&Mode=spatial 

https://environment.data.gov.uk/DefraDataDownload/?mapService=EA/HistoricFlo
odMap&Mode=spatial 

http://mapapps2.bgs.ac.uk/geoindex/home.html
https://magic.defra.gov.uk/MagicMap.aspx
http://www.landis.org.uk/soilscapes/
https://fehweb.ceh.ac.uk/
https://flood-map-for-planning.service.gov.uk/
https://flood-warning-information.service.gov.uk/long-term-flood-risk/map
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://environment.data.gov.uk/DefraDataDownload/?mapService=EA/HistoricFloodMap&Mode=spatial
https://environment.data.gov.uk/DefraDataDownload/?mapService=EA/HistoricFloodMap&Mode=spatial
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• Non-Statutory Technical Standards for Sustainable Drainage Systems (March 2015) 
and The SuDS Manual (2015); 

• Design and Construction Guidance (DCG) for foul and surface water sewers offered 
for adoption under the Code for adoption agreements for water and sewerage 
companies operating wholly or mainly in England (May 2021); 

• Strategic Flood Risk Assessment, Rochdale Council, 2009 (note maps not available on 
the website; 

• GPR Survey, Carter Taylor, June 2026. 
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2 DEVELOPMENT SITE 

2.1 Location 

2.1.1 The site is located on Sandbrook Retail Park as shown in Figure 2.1 and Table 2.1.     

Figure 2.1: Site Location 

  
 
Table 2.1: Site Location 

OS X OS Y Site Area (ha) Nearest Postcode 

389289 411772 0.22ha OL11 1RY 

2.1.2 The site is an existing commercial unit (Pink Drips) which was a food retail outlet offering a 
wide range of desserts and a selection of food. The unit is a single storey building mostly 
surrounded by car parking and associated access with limited landscaping.  

2.1.3 The surrounding land uses are summarised in the following table.  

Table 2.2: Surrounding Land Use 

Direction Land Use 

North Retail unit (Pizza Hut) 

East Playing field associated with school 

South Tree belt along Seaford Way with some open ground 

West Parking and commercial units associated with the retail park 

SITE 
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2.2 Current and Historic Land Use  

2.2.1 The site appears to have been part of a mill complex from the earliest map available dated 
1888 to at least 1975. The maps show a watercourse orientated east to west in the vicinity 
of the site, culverted under the mills just to the north of the site. There was also a 
watercourse some way to the south of the site.  

Figure 2.2 1937 to 1961 1:25,000 OS map 

 

2.2.2 Google Earth shows that by 2000, the mills had been demolished, and the site was 
undeveloped although some of the units on the retail park had been constructed. The retail 
unit is shown from 2013 onwards. 

2.2.3 The culvert beneath the site appears to have been diverted at some point to along the 
southeastern site boundary as shown on the plan below. 

SITE 
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Figure 2.3 Culvert Location 

 

2.3 Topography 

2.3.1 Regionally, the topography is falling towards the north.  

2.3.2 The available topographic information is provided in Appendix A and shows that the site is 
virtually flat with changes in topography generally resulting from the landscaping. The 
grassed area to the north of the unit is at c. 129.6m aOD which is similar to the ground level 
around the unit. The south west of the site is at an elevation of c. 129.2m aOD.  

2.4 Geology 

2.4.1 The geology of the site has been determined by reference to the 1:50,000 scale British 
Geological Survey (BGS) online Geoindex Tool. 

2.4.2 Made ground is indicated to be present underlying the site.  

2.4.3 The superficial geology of the site to be is indicated to be Glaciofluvial Deposits, which is 
described by the BGS as “sand and gravel”.  There is a small outcrop of Alluvium on or just 
to the north of the site, assumed associated with the watercourse. The BGS describe 
Alluvium as “clay, silt, sand and gravel”.  

2.4.4 The underlying geology is indicated to be mudstone, siltstones and sandstones of the 
Pennine Lower Coal Measures. There are no faults close to the site. 

2.4.5 JNP Group have consulted online borehole records held by the BGS.  There are a number of 
records c. 100m to the south east but these are all confidential. There are more boreholes 
c. 300m to the north west. The closest borehole indicated made ground to 8.8m bgl, 
underlain by peat to 10.3m bgl, sand to 18.0m bgl, and silt to the base of the borehole at 
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20.0m bgl. The log does not assign a strata name to these deposits, from the lack of coal 
and consolidated strata, it is assumed these are Glaciolacustrine Deposits. Groundwater was 
noted at c. 8.7m bgl.  

2.4.6 The EA’s Aquifer Maps indicate that the site is underlain by Secondary-A Aquifers referring 
to the Glaciofluvial Deposits and the Coal Measures. 

2.4.7 The Environment Agency define a Secondary-A Aquifer as: 

2.4.8 “Permeable layers capable of supporting water supplies at a local rather than strategic scale, 
and in some cases forming an important source of base flow to rivers. These are generally 
aquifers formerly classified as minor aquifers.” 

2.4.9 The Environment Agency define a Secondary-B Aquifer as: 

2.4.10 The site’s proximity to groundwater Source Protection Zones (SPZs) was determined by 
reference to the EA’s website.  These zones show the risk of contamination from any 
activities that might cause pollution in the area, with the closer the activity, the greater the 
associated risk.  The maps show three main zones (inner, outer and total catchment) to a 
groundwater source.  

2.4.11 The site is not in a source protection zone.  

2.5 Hydrology 

2.5.1 The nearest surface water feature is the Sudden Brook located c. 40m to the south of the 
site.  This is a small unculverted section of the brook which is culverted under much of the 
surrounding area. The brook appears to flow to the west and then north into the River Roch.   

2.5.2 A survey of the site shows that the culvert conveying the brook passes under the south east 
corner of the site (Appendix B). 

2.5.3 The Rochdale Canal is located 180m to the south of the site at an elevation of c. 144m aOD.  
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3 PROPOSED DEVELOPMENT 

3.1.1 The site is an existing building, formerly used as a commercial unit. The unit is currently 
surrounded by parking areas, an access road to the rear and limited areas laid to grass.  

3.1.2 The proposed development (as shown in Figure 3.1 and Appendix C) alters the external 
layout to allow a single lane drive through.  

3.1.3 The total site comprises 0.22 ha of commercial redevelopment, including 0.15 ha of hard 
paved / impermeable surfaces (e.g. roofs, roads, driveways, parking areas, etc.) and 0.07 ha 
of soft paved / permeable surfaces (e.g. gardens, green corridors, public open spaces, etc.). 
The new drive through lane has an area of 0.035ha.  

3.1.4 Under the Flood Risk and Coastal Change – Annexe 3: Flood Risk Vulnerability Classification, 
the proposed commercial development is classified as less vulnerable. 

Figure 3.1: Proposed Development 
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4 FLOOD RISK ASSESSMENT 

4.1 Overview 

4.1.1 All potential sources of flood risk at the development site have been assessed based on the 
information listed in Section 1.3 and are summarised below. The key sources of flood risk to 
the proposed development are further described in the ensuing sections. 

Table 4.1: Potential Sources of Flood Risk  

Source Flood Risk 

Coastal No risk, site elevation approximately 120m aOD.  

 

Fluvial FZ1, FZ2 and FZ3 present on site.  Refer to Section 4.3. 

Surface Water Very low risk in general, but higher risk immediately to the west and south east.  
Refer to Section 4.4. 

Groundwater EA indicate the site is outside a groundwater flood alert area.  

Sewers Sewers on site. Refer to Section 4.5.  

Infrastructure 
Failure 

EA indicate flooding from reservoirs unlikely. Potential for flooding from 
Rochdale Canal. Refer to Section 4.6. 

4.2 Climate Change 

4.2.1 The NPPF sets out how the planning system should help minimise vulnerability and provide 
resilience to the impacts of climate change. This includes demonstrating how flood risk will 
be managed now and over the development’s lifetime, taking climate change into account. 

4.2.2 In accordance with the EA’s climate change guidance, the proposed development must take 
account of the following allowances: 

• Peak River Flows (Irwell Management Catchment, development lifespan into 2080s) 

▪ Central .................................................................................................. 35% 

▪ Higher Central ....................................................................................... 46% 

▪ Upper End ............................................................................................. 75% 

• Peak Rainfall Intensity (Irwell Management Catchment, 1& AEP, 2070s). 

▪ Central .................................................................................................. 30% 

▪ Upper End ............................................................................................. 45% 

4.3 Fluvial Flood Risk 

4.3.1 Fluvial flooding occurs when a catchment area receives greater than usual amounts of water 
(e.g. rainfall or snow melt). When the converging runoff exceeds the conveyance capacity 
of the receiving channel, water spills onto the surrounding floodplains and fluvial flooding 
occurs. 

4.3.2 Fluvial flooding usually occurs hours or days after heavy and / or prolonged rainfall and its 
effects often last several hours or days. 



S13111-JNP-XX-XX-RP-C-1001 P01 
Former Pink Drips Unit, Sandbrook Park, Rochdale – Option 1: Single Lane Drive Thru 

Flood Risk Assessment & Drainage Strategy 

 
 

 
 10 June 2026 

 

 

4.3.3 Besides posing a direct flood risk to floodplain areas, high water levels in watercourses can 
exacerbate other sources of flood risk by surcharging / locking outfalls, thus preventing the 
normal discharge of flows or even back flowing into tributary drainage systems. 

4.3.4 In accordance with the EA’s Flood Map for Planning (Figure 4.1) most of the development 
site is in FZ1 (<0.1% AEP). However, areas associated with the Sudden Brook to the south 
east, and downgradient from the open section of the brook are in FZ23 and FZ3. These areas 
impinge on the south eastern edge of the stie in the car park and road area.  

4.3.5 The site does not benefit from formal flood defences. 

Figure 4.1: Flood Map for Planning 

  

4.3.6 The EA’s historic flood outlines show that the site has not flooded. 

4.3.7 Detailed modelling data was requested from the EA but they have indicated they will not 
provide data for this area (Appendix D).  

4.3.8 The predicted fluvial flooding inundates an area up to c. 129.25m aOD some 0.3m lower 
than the area immediately adjacent to the building, including when climate change is taken 
into consideration. The FZ3 area extends to a lower elevation. 

4.3.9 In the absence of EA data, it is not possible to calculate the flood level associated with the 
1 in 100 year plus 35% climate change.  The 1 in 1000 year plus climate change flood extent 
will therefore be used as a pseudo 1 in 100 year + 35% CC flood extent; this is usually 
acceptable to the EA in such circumstances and is typically an overestimation of the design 
flood extent.  

4.3.10 The management measures proposed to deal with any fluvial flooding are described in 
Section 5.2. 
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4.4 Surface Water Flood Risk 

4.4.1 Surface water flooding is a description for excessive overland flows that have yet to enter a 
natural or manmade receptor (e.g. aquifer, watercourse or sewer). Surface water flooding 
also occurs when the amount of runoff exceeds the capacity of the collecting system and 
spills onto overland flow routes. 

4.4.2 Surface water flooding is usually the result of intense, short lived rainfall events, but can 
also occur during milder, longer lived rainfall events, when collecting systems are at or near 
capacity or the ground is saturated. It often results in the inundation of low points in the 
terrain. 

4.4.3 In accordance with the EA’s Flood Map for Planning (Figure 4.2) the development site is 
generally not predicted to flood during a 1 in 100 year storm event. The southern corner of 
the site, which is part of the car park, is predicted to be inundated but the flooding is not 
predicted to extent to the building. This does not appear to be part of an overland flow. 
Note that the EA’s Long Term Risk of Flooding’ portal does not predict any surface water 
flooding including into the 2040s.  

Figure 4.2: Surface Water Flood Risk Map 

  

4.4.4 The risk of surface water flooding from runoff generated within the development site will 
be managed by the drainage strategy described in Section 5. 
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4.5 Sewer Flood Risk 

4.5.1 Sewer flooding occurs when a manmade drainage system receives greater than usual 
amounts of water and the overwhelmed system starts overflowing at gullies and manholes, 
thus generating overland flows. 

4.5.2 Sewer flooding is usually the result of very intense, short lived rainfall events, but can also 
occur during milder, longer lived rainfall events, when outfalls become surcharged / locked 
by high water levels in the receiving feature. 

4.5.3 In addition to a flood risk, overflowing combined sewers also pose a significant public health 
and environmental risk. 

4.5.4 UU’s asset location plans show public sewers along the eastern and southern site 
boundaries (Appendix E). In addition there will be private sewers serving the site.  

4.5.5 Considering the nature of the site, any sewer flooding would be detrimental to business and 
so would be rectified quickly by either UU or the site management. The risk of sewer 
flooding is therefore considered to be low.   

4.6 Infrastructure Failure Flood Risk 

4.6.1 Infrastructure failure flooding occurs when a feature holding water above natural ground 
levels (e.g. reservoir or canal) is overtopped or breached. Infrastructure failure flooding is 
usually the result of extreme events in excess of the high standards of protection usually 
considered in the design of such structures (namely reservoirs). 

4.6.2 The development site is located downstream of the Rochdale Canal, owned and maintained 
by the Canal and River Trust. The Canal is 180m south of the site with roads, buildings and 
open space between the site and the Canal.  

4.6.3 Canal failures are rare in the UK, as the Canal and River Trust regularly inspects and repairs 
structures and constantly monitors water levels and manages excess water in a number of 
passive and active ways (e.g. weirs, sluices, locks, restricted navigation, etc.). The risk to the 
site is therefore considered to be low.  
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5 FLOOD RISK MANAGEMENT 

5.1 Sequential and Exception Tests 

5.1.1 The sequential, risk-based approach to the location of development is designed to ensure 
that areas at little or no risk of flooding from any source are developed in preference to 
areas at higher risk. The aim is to keep development out of medium and high flood risk areas 
(Flood Zones 2 and 3) and other areas affected by other sources of flooding where possible. 

5.1.2 Application of the sequential approach in the master planning process, in particular 
application of the Sequential Test, helps ensure that development can be safely and 
sustainably delivered, and developers do not waste resources promoting proposals which 
are inappropriate on flood risk grounds. 

5.1.3 The Sequential Test ensures that a sequential approach is followed to steer new 
development to areas with the lowest probability of flooding. The aim is to steer new 
development to Flood Zone 1 (areas with a low probability of sea or river flooding). Where 
there are no reasonably available sites in Flood Zone 1, local planning authorities in their 
decision making should take into account the flood risk vulnerability of land uses and 
consider reasonably available sites in Flood Zone 2 (areas with a medium probability of sea 
or river flooding), applying the Exception Test if required. Only where there are no 
reasonably available sites in Flood Zones 1 or 2 should the suitability of sites in Flood Zone 
3 (areas with a high probability of sea or river flooding) be considered, taking into account 
the flood risk vulnerability of land uses and applying the Exception Test if required. 

5.1.4 Table 2 of the Flood Risk and Coastal Change Guidance categorises different types of uses 
and development according to their vulnerability to flood risk. Table 3 of the Flood Risk and 
Coastal Change Guidance (Table 5.1) maps these vulnerability classes against flood zones to 
indicate where development is appropriate and where it should not be permitted. 

Table 5.1: Flood Risk Vulnerability and Flood Zone Compatibility 

Flood 
Zone 

Flood Risk Vulnerability 

Essential 
Infrastructure 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Water 
Compatible 

Zone 1 ✓ ✓ ✓ ✓ ✓ 

Zone 2 ✓ 
Exception 

Test 
✓ ✓ ✓ 

Zone 3a Exception Test  
Exception 

Test 
✓ ✓ 

Zone 3b Exception Test    ✓ 

Key: 

✓ Development is appropriate 

 Development should not be permitted 

5.1.5 The site is mostly in FZ1 with the areas located in FZ2 and FZ3 used for parking or roads. This 
follows a sequential approach to steer development away from flood risk. The Exception 
Test is not required for less vulnerable development in FZ1, FZ2 or FZ3a. 

https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-2-Flood-Risk-Vulnerability-Classification
https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-3-Flood-risk-vulnerability
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5.2 Fluvial and Surface Water Flood Risk 

5.2.1 The building on site is not predicted to flood with fluvial or surface water up to the design 
storm event and the threshold of the building is estimated as 300mm above this level. 
Further mitigation is therefore not considered necessary however it would be prudent to 
consider the following: 

• The development site is in an area covered by the EA’s flood warning system, which 
should allow users enough time to deploy flood defences and / or evacuate the site 
before accesses become impassable. Site users should subscribe to the EA system  
(Sign up for flood warnings - GOV.UK (www.gov.uk)).  

5.2.2 External ground levels should be designed to safely route overland flows away from 
buildings and towards the existing destination in the road to the south west of the site, using 
less vulnerable parts of the proposed development such as public open spaces, parking 
areas and roads. 

5.2.3 The proposed surface water drainage strategy (Section 6) has been designed so that 
flooding does not occur on any part of the site for all events up to 1.0% AEP (1 in 100 years) 
+ 45% climate change allowance. 

https://www.gov.uk/sign-up-for-flood-warnings
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6 SURFACE WATER DRAINAGE STRATEGY 

6.1 Existing Drainage  

6.1.1 Runoff generated within the existing commercial (brownfield) development is intercepted 
by road gullies in the hardstanding areas and conveyed towards the culverted Sudden Brook 
to the south of the site (Appendix E). 

6.1.2 Greenfield runoff rates of 1.6l/s and 0.35 l/s/ha (100.0% AEP), 1.9l/s and 0.42 l/s/ha (QBAR), 
3.2l/s and 0.70 l/s/ha (3.3% AEP) and 3.9l/s and 0.86 l/s/ha (1.0% AEP) have been 
established for the development site using the FEH methodology. 

Table 6.1 Greenfield Run-off Rates 

 Rate per ha (l/s/ha) Site rate (l/s) – 0.22ha  

Q1 1.6 0.35 

Qbar 1.9 0.42 

Q30 3.2 0.70 

Q100 3.9 0.86 

6.2 Hierarchy for Surface Water Disposal 

6.2.1 The National Standards for Sustainable Drainage Systems (Defra, 2011) state that the 
following options must be considered in accordance with the hierarchy for surface water 
disposal: 

6.2.2 Discharge to Ground (Infiltration) 

6.2.3 Based on the available geological information (Section 2 of this report), infiltration drainage 
is deemed unfeasible at the development site. This is due to the presence of made ground, 
the existing buildings and the numerous services. Therefore, an alternative solution is 
proposed. 

6.2.4 Discharge to Surface Water Body 

6.2.5 As detailed in Section 2, there are surface water bodies to the south east of the site. This is 
a culverted watercourse into which the existing site surface water drainage discharges. 
Discharge into the culvert is therefore proposed. 

6.2.6 Discharge to Sewer 

6.2.7 Given surface water will discharge to a watercourse, discharge to sewer is not considered 
further.  

6.3 Proposed Drainage Strategy 

6.3.1 The proposed surface water drainage strategy has been designed in accordance with the 
Building Regs Part H and in compliance with the NPPF, local requirements and current best 
practices, to collect, convey and attenuate runoff from additional impermeable areas 
(0.035 ha) before discharge into the existing on-site surface water system and then the 
Sudden Brook. 
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6.3.2 The proposed drainage strategy intends to collect runoff via a series of gulleys before 
discharging into a below ground drainage network and use the same outfall as existing 
(Appendix F).  

6.3.3 As the volume of runoff leaving the proposed development cannot be reduced to existing 
values through infiltration, the proposed drainage strategy has been designed to limit 
off-site discharges to 1 l/s. This is slightly higher than the greenfield run-off rates but is a 
practical minimum rate; the orifice / vortex for lower rates would be very small and at risk 
of blockage which would increase flood risk on the site.  

6.3.4 The proposed drainage strategy has been designed so that: 

• Flooding does not occur on any part of the site for all events up to 1.0% AEP (1 in 100 
years) + 45% climate change allowance; 

6.3.5 The performance of the proposed surface water drainage strategy has been tested for storm 
events with 100.0% AEP, 3.3% AEP and 1.0% AEP + 45% climate change and durations of 15, 
30, 60, 120, 180, 240, 360, 480, 600, 720, 960 and 1440 minutes. 

6.3.6 The results of the simulations are included in Appendix G and demonstrate how the 
proposed surface water drainage strategy can manage surface water flood risk at the 
development site without increasing flood risk elsewhere for storm events up to the 
1.0% AEP + 45% climate change allowance. 

6.4 Sustainable Drainage Systems (SuDS) 

6.4.1 In accordance with the NPPF, (major) developments should incorporate sustainable 
drainage systems (SuDS) unless there is clear evidence that this would be inappropriate. In 
addition to water quantity control, SuDS should consider opportunities to provide water 
quality and amenity / biodiversity benefits (i.e. multifunctionality approach). 

6.4.2 The proposed drainage strategy is reliant on an attenuation tank to manage runoff quantity. 
The table below shortlists other SuDS which have been considered and the reason they have 
not been used.  

6.4.3 It is important to note the need to remove silt from runoff prior to discharge into SuDS 
features. SuDS such as filter drains, swales, bioretention systems and pervious pavements 
are sustainable alternatives to proprietary treatment systems otherwise required to 
manage silt. 
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Table 6.2: Sustainable Drainage Systems (SuDS) 

SuDS 
Component 

Description and Opportunities 

Green / Blue 
Roofs 

Green roofs are areas of living vegetation installed on the top of buildings for a 
range of reasons including visual benefit, ecological value, enhanced building 
performance and reduction of surface water runoff. A blue roof is a roof 
designed explicitly to store water for use within the building (rainwater 
harvesting) or controlled discharge. Green roofs that include reservoir storage 
zones beneath the growing medium could also be considered blue roofs. 

Green roofs can improve the thermal performance of buildings, help combat the 
urban heat island effect and contribute to improved air quality. 

Through evapotranspiration, green roofs can reduce peak flow rates to a site 
drainage system (principally for small and medium-sized events) but are unlikely 
to a have a significant impact on downstream attenuation storage requirements. 
Blue roofs can be designed to provide significant attenuation (and 
evapotranspiration). 

Existing building which does not incorporate a green roof.  

Filter 
Drains/Strips 

Filter drains are trenches filled with stone/gravel that create temporary 
subsurface storage for the filtration, attenuation and conveyance of surface 
water runoff. Ideally, filter drains receive lateral inflow from adjacent 
impermeable surfaces pre-treated over a filter strip. 

Filter drains can help manage peak flows by naturally limiting rates of 
conveyance through the filter medium and by providing attenuation storage 
when the rate of flow at the outlet is controlled. 

Filter drains can be effectively incorporated into the landscape and public open 
spaces and can have minimal land-take requirements. The use of filter drains is 
typically restricted to flat sites (unless placed parallel to contours). 

Filter drains are best located adjacent to (small) impermeable surfaces such as 
car parks and roads / highways. 

There is very little scope to include such features given the existing site 
constraints.  

Bioretention 
Systems 

 

Tree Pits 

Bioretention systems (including rain gardens) are shallow landscaped 
depressions that can reduce runoff rates and volumes and treat pollution. They 
also provide attractive landscape features and biodiversity. 

Bioretention systems can help reduce flow rates from a site by promoting 
infiltration / evapotranspiration and providing some attenuation storage. 
Bioretention systems can also provide very effective treatment functionality. 

Bioretention systems are a very flexible surface water management component 
that can be integrated into a wide variety of developments / densities using 
different shapes, materials, planting and dimensions. 

Landscaped areas not included in the proposed design.  

Rainwater 
Harvesting 
Tanks. 

The collection, filtration and storage of rainwater from the roof. The water can 
then be re-used for toilets, washing machines and general garden use. Below 
ground tanks assists in keeping the water cool, eliminating bacterial growth, and 
keeping a high quality of water.  

Existing building and existing constraints do not provide opportunity for such 
structures.  
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SuDS 
Component 

Description and Opportunities 

Pervious 
Pavements 

Pervious pavements provide a pavement suitable for pedestrian and / or 
vehicular traffic, while allowing rainwater to infiltrate through the surface and 
into the underlying structural layers. The water is temporarily stored beneath the 
overlying surface before use, infiltration to the ground or controlled discharge 
downstream. 

Pervious pavements help reduce flow rates from a site by providing attenuation 
storage. A flow control structure is required to constrain the rate of water 
discharged from the sub-base via an outlet pipe. Pervious pavement drainage 
has been shown to have decreased concentrations of a range of surface water 
pollutants, including heavy metals, oil and grease, sediment and some nutrients. 

Pervious pavements are typically built as an alternative to impermeable surfaces 
and therefore require no extra development space for their construction. 

Existing drainage and services will prevent installation of permeable paving.    

Attenuation 
Storage 
Tanks 

Attenuation storage tanks are used to create a below-ground void space for the 
temporary storage of surface water before use, infiltration or controlled release. 

Attenuation storage tanks can help reduce flow rates from a site by providing 
significant attenuation storage. Storage tanks do not provide any form of 
treatment of surface water runoff and therefore need to be combined in a 
“management train” with other methods that do provide suitable treatment of 
all relevant pollutants (coarse sediment must always be removed upstream of a 
storage tank). 

The inherent flexibility in size and shape of the typical attenuation storage tank 
systems means that they can be tailored to suit the specific characteristics and 
requirements of any site. However, the lack of amenity and biodiversity benefits 
means that storage tanks should be a last resource in any surface water drainage 
strategy for a major development. 

An attenuation tank is proposed in the south east of the site.  

6.5 Exceedance Events 

6.5.1 In the event of a storm event greater than the 1.0% AEP + 45% climate change, or a failure 
of the drainage system, exceedance flows may be generated from the drainage network. 
Flows will continue towards the existing destination in the road to the south west of the 
site, using less vulnerable parts of the proposed development such as public open spaces, 
parking areas and roads. 

6.6 Water Quality Management 

6.6.1 The suitability of the proposed drainage strategy to manage the development’s pollution 
risk has been assessed using the simple index approach in The SuDS Manual (2015), as 
summarized in the table below. 
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Table 6.3: Surface Water Quality Management (Simple Index Approach) 

Runoff Route / Treatment Train  

Land Use / SuDS Hazard Level TSS Metals Hydrocarbons 

Pollution Hazard Indices 

Driveways, residential 
car parks and low traffic 

roads 
Low 0.50 0.40 0.40 

SuDS Mitigation Indices 

Vortex separator - 0.50 0.40 0.80 

Total SuDS Mitigation Index ≥ Pollution Hazard Index (for each contaminant type) 

6.7 Operation and Maintenance 

6.7.1 The function of the surface water drainage system must be understood by those responsible 
for maintenance, regardless of whether individual components are below ground or on the 
surface. In any system properly designed, monitored and maintained, performance 
deterioration can usually be minimised. 

6.7.2 The long-term operation and maintenance of the proposed surface water drainage strategy 
will be the responsibility of entities, as detailed in the table below. Appropriate legal 
agreements defining maintenance responsibilities and access rights over the lifetime of the 
proposed development must be established prior to construction. 

Table 6.4: Entities Responsible for SuDS Maintenance 

SuDS 
Component 

Location Function Responsible Entity 

Vortex separator 
Immediately 

upstream of the 
attenuation tank 

Improve water 
quality 

Private management 
company 

Attenuation 
Storage Tank 

Parking – drive 
through lane 

Store runoff 
Private management 

company 

6.7.3 Where the user / benefiter of a system is not responsible for maintenance, then it is 
important to ensure that they know when the SuDS is not functioning correctly and who to 
contact if any issue arises. 

6.7.4 Maintenance plans are often required to clearly identify who is responsible for maintaining 
proposed SuDS as well as the maintenance regime to be applied. Maintenance plans can 
also form a useful tool for public engagement with SuDS and understanding their wider 
benefits. The maintenance requirements of the proposed surface water drainage strategy 
are summarised in the table below. 

Table 6.5: Typical Operation and Maintenance Requirements 

Operation and Maintenance Activity 

SuDS Component 

Vortex Separator 

 

Attenuation Storage 
Tank 

Regular Maintenance 

Inspection ■ ■ 
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Operation and Maintenance Activity 

SuDS Component 

Vortex Separator 

 

Attenuation Storage 
Tank 

Litter and debris removal ■ □ 

Occasional Maintenance 

Sediment management ■ ■ 

Remedial Maintenance 

Structure rehabilitation/repair □ □ 

Key: 

■ Will be required 

□ May be required 

6.8 Drainage During Construction 

6.8.1 Drainage is typically an early activity in the construction of a development, taking form 
during the earthworks phase as it is the responsibility of the contractor to manage all 
construction runoff rates and water quality. However, the connection of piped drainage 
system to SuDS components should not take place until the end of construction works, 
unless a robust strategy for silt removal prior to occupation of the site is implemented. 

6.8.2 Silt-laden runoff from construction sites represents a common form of waterborne pollution 
and cannot enter SuDS components not specifically designed to manage this, as it can 
overwhelm the system and pollute receiving water features. Any gullies and piped systems 
should be capped off during construction and fully jetted and cleaned prior to connection 
to SuDS components. 

6.8.3 The three principal aspects of drainage during construction are conveying runoff, controlling 
runoff and trapping sediments: 

• Conveyance of runoff can be achieved through small ditches / swales, channels and 
drains. Runoff control measures should be implemented to ensure that runoff does 
not overwhelm the temporary drainage system causing flooding on site or elsewhere. 

• Control of runoff can be achieved through perimeter ditches or appropriate grading 
to ensure that any runoff from the construction site stays on site. Runoff rates leaving 
the site should be managed so they do not exceed the proposed rates stated in this 
report, based on pre-development conditions. 

• Construction runoff should be directed to dedicated settlement basins with adequate 
upstream sediment and pollution control such as sediment basins, silt fences and 
straw bales prior to infiltration or off-site discharge. 

6.8.4 Additional conveyance, control and treatment measures should be installed as needed 
during grading. Slope stability needs to be considered when using open water features to 
convey, control and treat runoff across the site. Any necessary surface stabilisation 
measures should be applied immediately on all disturbed areas where construction work is 
either delayed or incomplete. 

6.8.5 Maintenance inspections should be performed weekly, and maintenance repairs should be 
made immediately after periods of rainfall. 
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6.8.6 All drainage infrastructure (namely underground features) must be protected from damage 
by construction traffic and heavy machinery through the implementation of measures such 
as protective barriers and storing construction materials away from the drainage 
infrastructure. 
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7 CONCLUSIONS AND RECOMMENDATIONS 

7.1.1 JNP Group has been commissioned by Stantec UK Limited to prepare a flood risk assessment 
and drainage strategy for the proposed reconfiguration of an existing retail unit to facilitate 
a single lane drive-through. 

7.1.2 The site is brownfield and is approximately 0.22ha. The proposed development alters the 
external layout to allow a single lane drive through. The new drive through lane has an area 
of 0.035ha.  

7.1.3 Made ground is indicated to be present underlying the site. The geology of the site to be is 
indicated to be Glaciofluvial Deposits, underlain by mudstone, siltstones and sandstones of 
the Pennine Lower Coal Measures, both of which are classified as Secondary-A Aquifers.  

7.1.4 The nearest surface water feature is the Sudden Brook which is culverted beneath the south 
east corner of the site.  

7.1.5 The Flood Risk Assessment section of this report demonstrates that the risk of flooding from 
most sources (tidal, groundwater, sewer and reservoir) is low. The south western corner of 
the site is predicted to be impacted by fluvial and surface water flooding. The building on 
site is not predicted to flood with fluvial or surface water up to the design storm event and 
the threshold of the building is estimated as 300mm above this level. Further mitigation is 
therefore not considered necessary however it would be prudent to consider the following: 

• Site users should subscribe to the EA system  (Sign up for flood warnings - GOV.UK 
(www.gov.uk)).  

• External ground levels should be designed to safely route overland flows away from 
buildings and towards the existing destination in the road to the south west of the 
site, using less vulnerable parts of the proposed development such as public open 
spaces, parking areas and roads. 

• The proposed surface water drainage strategy (Section 6) has been designed so that 
flooding does not occur on any part of the site for all events up to 1.0% AEP (1 in 
100 years) + 45% climate change allowance. 

7.1.6 Runoff generated within the existing commercial (brownfield) development is intercepted 
by road gullies in the hardstanding areas and conveyed towards the culverted Sudden Brook 
in the south east of the site.  

7.1.7 The proposed drainage strategy intends to collect, convey and attenuate runoff from 
additional impermeable areas before discharge into the existing on-site surface water 
system and then the Sudden Brook. 

7.1.8 The discharge rate is to be restricted to 1 l/s using a Hydrobrake flow control, a practical 
minimum rate.  

7.1.9 The proposed drainage strategy incorporates the following SuDS features: 

• Attenuation tank 

7.1.10 The proposed surface water drainage strategy can manage surface water flood risk at the 
development site without increasing flood risk elsewhere for storm events up to the 
1.0% AEP plus 45% climate change allowance. 

https://www.gov.uk/sign-up-for-flood-warnings
https://www.gov.uk/sign-up-for-flood-warnings
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7.1.11 Overland flows resulting from exceedance events are expected to leave the developed site 
to the south west, as currently occurs. 

7.1.12 Water quality management is to be achieved through the treatment potential of a vortex 
separator. The hazard level is very low, and the water quality treatment is considered 
acceptable following the completion of the simple index approach from the SuDS Manual. 

7.1.13 An operation and maintenance plan has been provided as part of this report in accordance 
with the SuDS Manual, which includes a review of all drainage elements, including SuDS 
features. 

7.1.14 This report is intended for the use of the developer of the site in support of their planning 
application for the site only. 
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8 LIMITATIONS 

8.1.1 The information, conclusions and recommendations presented within this report are 
deemed to be current at the time of issue. No guarantee can be given to the status of this 
information other than at the time of issuing. Where necessary, the user shall confirm the 
status of any applicable assessments and consents. 

8.1.2 This report has been commissioned by Stantec UK Limited. No third party may receive a 
copy of this report without first obtaining our permission in writing. 

8.1.3 This report is confidential and has been prepared solely for the benefit of Stantec UK Limited 
and those parties with whom a warranty agreement has been executed or with whom an 
assignment has been agreed. Should any third party wish to use or rely upon the contents 
of this report, written approval must be sought from JNP Group and a charge may be levied 
against such approval. JNP Group accepts no responsibility or liability for the consequences 
of this document being used for any purpose or project other than for which it was 
commissioned, or this document being used by any third party with whom an agreement 
has not been executed. 

8.1.4 The copyright of this report remains with JNP Group at all times. 
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APPENDIX A: TOPOGRAPHICAL SURVEY 
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Disclaimer 
This record pack has been compiled from information provided by statutory utility providers. 

whilst every effort has been made to ensure the accuracy 
 and completeness of information included within this report, 

We take no responsibility for erroneous or missing historic record data which has been supplied 
 to us from a utility provider. Due to the nature of record 

 Information being indicative rather than accurate it is advisable 
 for a full site utility survey to be undertaken 
prior to any groundwork’s or construction. 

224a Westwick Road, Greenhill, Sheffield, S8 7BZ 
ctcelimited@gmail.com 

Tel: 07593583614 
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APPENDIX D: EA RESPONSE 



Environment Agency 

Richard Fairclough House Knutsford Road, Warrington, WA4 1HT. 
Customer services line: 03708 506 506 
www.gov.uk/environment-agency 

Cont/d.. 

 
 
 
    
 
 
 
Rochdale Metropolitan Borough Council 
Development Control 
Number One Riverside  
Smith Street 
ROCHDALE 
Lancashire 
OL16 1XU 
 
 
 
 

 
 
Our ref: SO/2026/125590/01-L01 
Your ref: 25/01016/FUL 
 
Date:  26 February 2026 
 
 

 
Dear Sir/Madam 
 
RECONFIGURATION OF SITE TO CREATE DUAL-LANE DRIVE-THRU FACILITY 
INCLUDING ALTERATIONS CAR PARK LAYOUT AND LANDSCAPING TO 
FACILITATE SUBDIVISION OF EXISTING RESTAURANT INTO TWO SEPARATE 
UNITS. ALTERATIONS TO EXTERNAL ELEVATIONS INCLUDING NEW DRIVE 
THRU PICK UP WINDOWS, ORDER CANOPIES AND BIN STORAGE.    
 
FORMER PINK DRIPS UNIT SANDBROOK PARK SANDBROOK WAY, 
ROCHDALE, OL11 1RY       
 
Thank you for referring the above application to the Environment Agency. We object 
to the proposed development, and we would like to make the following comments. 
 
Environment Agency position 
In the absence of a flood risk assessment (FRA), we object to this application and 
recommend that planning permission is refused. 
 
Reason(s) 
The application site contains land within Flood Zones 3 and 2, which is land defined 
by the planning practice guidance as having a high/medium probability of flooding, 
respectively. The NPPF (paragraph 181, footnote 63) and the Flood Risk and 
Coastal Change Planning Practice Guidance (paragraphs 20 and 21) state that an 
FRA must be submitted when development is proposed in such locations. 
 
An FRA is vital to making informed planning decisions. In its absence, the flood risks 
posed by the development are unknown. This is sufficient reason for refusing 
planning permission. 
 
While the land proposed for the development building is not within the current extent 
of FZ 3/2, an FRA is still necessary due to the close proximity and the likelihood of 
falling under one or both of these designations as a consequence of climate change 
over the next century. 

http://www.gov.uk/environment-agency


  

End 
 

2 

Overcoming our objection 
To overcome our objection, the applicant should submit an FRA which demonstrates 
that the development is safe without increasing risk elsewhere. Where possible, it 
should reduce flood risk overall. 
 
If this cannot be achieved, we are likely to maintain our objection. Please re-consult 
us if an FRA is submitted and we will respond within 21 days of re-consultation. 
Guidance on how to prepare a flood risk assessment can be found at Flood risk 
assessments: applying for planning permission - GOV.UK. 
  
Please forward a copy of this letter to the applicant. 
 
Yours faithfully 
 
 
 
 
Mrs. SYLVIA WHITTINGHAM 
Planning Advisor 
 
Direct e-mail SPPlanning.RFH@environment-agency.gov.uk 
 
 
 

https://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications
https://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications
mailto:SPPlanning.RFH@environment-agency.gov.uk
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Drawing References
· Topographical information provided by Survey Operations

drawing ref. 24C149/001
· Site Layout provided by RGP Architects drawing ref. 11649
· Existing drainage provided by Carter Taylor drawing ref.

7014-CAR-001

Notes
· 0.035ha of new impermeable area is proposed to be built.

· As the site is remaining largely unchanged, a new drainage
network is only required for the new drive through.

· A greenfield runoff rate of 1l/s has been established to
minimise the impact on the existing network.

· To achieve the required water quality stated by the Ciria
SuDS Manual, a Vortex Separator has been proposed.

· An attenuation tank (volume 18.1m3) has been proposed.

· All proposed manhole cover levels and invert levels are
indicative, these are likely to be updated once the road
levels are finalised.
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5.00

5.00

129.560
129.540
129.410
129.360
129.550
129.540
129.410
129.340
129.340
129.340
129.540

450
450
450
450
450
450

1200
1200
1200

450
450

-8.852
9.285

20.386
24.300
16.137

0.704
0.816
0.928
1.040

21.931
-14.332

60.000
59.936
58.167
40.498
26.295
26.184
15.895

4.936
-5.912
31.150
25.592

1.350
2.170
2.350
2.710
3.300
3.470
3.400
3.330
3.360
2.910
2.090

128.210
127.370
127.060
126.650
126.250
126.070
126.010
126.010
125.980
126.430
127.450

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 1 2 15.826 0.600 128.210 127.420 0.790 20.0 100 5.15 50.0

1.000 1.733 13.6 5.4 1.250 2.020 0.030 0.0 44 1.640

1.001 2 3 7.244 0.600 127.370 127.060 0.310 23.4 150 5.21 50.0

1.001 2.092 37.0 5.4 2.020 2.200 0.030 0.0 39 1.505

1.002 3 4 10.142 0.600 127.060 126.650 0.410 24.7 150 5.29 50.0

1.002 2.033 35.9 5.4 2.200 2.560 0.030 0.0 40 1.475

1.003 4 5 5.907 0.600 126.650 126.430 0.220 26.9 150 5.34 50.0

1.003 1.950 34.5 5.4 2.560 2.760 0.030 0.0 40 1.427

1.005 6 7 6.891 0.600 126.250 126.070 0.180 38.3 150 5.46 50.0

1.005 1.631 28.8 5.4 3.150 3.320 0.030 0.0 44 1.259

1.006 7 8 2.447 0.600 126.070 126.040 0.030 81.6 150 5.49 50.0

1.006 1.114 19.7 6.3 3.320 3.220 0.035 0.0 58 0.992

3.000 9 10 3.146 0.600 126.010 125.980 0.030 104.9 150 5.05 50.0

3.000 0.981 17.3 0.0 3.180 3.210 0.000 0.0 0 0.000

1.004 5 6 4.821 0.600 126.430 126.250 0.180 26.8 150 5.38 50.0

1.004 1.953 34.5 5.4 2.760 3.150 0.030 0.0 40 1.429

2.000 11 7 13.808 0.600 127.450 126.070 1.380 10.0 150 5.07 50.0

2.000 3.203 56.6 0.9 1.940 3.320 0.005 0.0 13 1.178
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 15.826 20.0 100 Circular 129.560 128.210 1.250 129.540 127.420 2.020

1.000 1 450 Manhole Adoptable 2 450 Manhole Adoptable

1.001 7.244 23.4 150 Circular 129.540 127.370 2.020 129.410 127.060 2.200

1.001 2 450 Manhole Adoptable 3 450 Manhole Adoptable

1.002 10.142 24.7 150 Circular 129.410 127.060 2.200 129.360 126.650 2.560

1.002 3 450 Manhole Adoptable 4 450 Manhole Adoptable

1.003 5.907 26.9 150 Circular 129.360 126.650 2.560 129.340 126.430 2.760

1.003 4 450 Manhole Adoptable 5 450 Manhole Adoptable

1.005 6.891 38.3 150 Circular 129.550 126.250 3.150 129.540 126.070 3.320

1.005 6 450 Manhole Adoptable 7 450 Manhole Adoptable

1.006 2.447 81.6 150 Circular 129.540 126.070 3.320 129.410 126.040 3.220

1.006 7 450 Manhole Adoptable 8 1200 Manhole Adoptable

3.000 3.146 104.9 150 Circular 129.340 126.010 3.180 129.340 125.980 3.210

3.000 9 1200 Manhole Adoptable 10 1200 Manhole Adoptable

1.004 4.821 26.8 150 Circular 129.340 126.430 2.760 129.550 126.250 3.150

1.004 5 450 Manhole Adoptable 6 450 Manhole Adoptable

2.000 13.808 10.0 150 Circular 129.540 127.450 1.940 129.540 126.070 3.320

2.000 11 450 Manhole Adoptable 7 450 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

1

2

3

4

6

7

-8.852

9.285

20.386

24.300

16.137

0.704

60.000

59.936

58.167

40.498

26.295

26.184

129.560

129.540

129.410

129.360

129.550

129.540

1.350

2.170

2.350

2.710

3.300

3.470

450

450

450

450

450

450

0

1 0

1

0

1

0

1

0

1 2

0

0
1

0
1

0
1

0
1

0
1
2

0

1.000
1.000

1.001
1.001

1.002
1.002

1.003
1.004

1.005
2.000
1.005

1.006

128.210
127.420

127.370
127.060

127.060
126.650

126.650
126.250

126.250
126.070
126.070

126.070

100
100

150
150

150
150

150
150

150
150
150

150
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

8

9

10

5

11

0.816

0.928

1.040

21.931

-14.332

15.895

4.936

-5.912

31.150

25.592

129.410

129.340

129.340

129.340

129.540

3.400

3.330

3.360

2.910

2.090

1200

1200

1200

450

450

1

0

1

1

0

0

1

0
1

1

0

0

1.006

3.000
3.000

1.003

1.004

2.000

126.040

126.010
125.980

126.430

126.430

127.450

150

150
150

150

150

150

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

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

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
2

30
100

0
0
0

45

0
0
0
0

0
0
0
0

Node 9 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
126.010
0.800
1.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-1000-0800-1000
0.075
1200

Node 9 Tank Storage Structure

Invert Level (m)
Time to half empty (mins)

126.010
200

Analyse Ňow through structure x

Inlets
8
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Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 22.6 0.800 22.6 0.801 0.0
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 128.243 0.033 3.1 0.0199 0.0000 OK

15 minute summer 1 1.000 2 3.1 1.377 0.224 0.0351

15 minute summer 2 10 127.400 0.030 3.1 0.0048 0.0000 OK

15 minute summer 2 1.001 3 3.0 1.213 0.082 0.0182

15 minute summer 3 10 127.090 0.030 3.0 0.0048 0.0000 OK

15 minute summer 3 1.002 4 3.0 1.174 0.084 0.0261

15 minute summer 4 10 126.681 0.031 3.0 0.0050 0.0000 OK

15 minute summer 4 1.003 5 3.0 1.134 0.087 0.0156

15 minute summer 6 11 126.283 0.033 3.0 0.0052 0.0000 OK

15 minute summer 6 1.005 7 3.0 0.791 0.105 0.0267

15 minute summer 7 11 126.118 0.048 3.5 0.0077 0.0000 OK

15 minute summer 7 1.006 8 3.6 0.783 0.181 0.0111

240 minute summer 8 144 126.114 0.104 1.9 0.0000 0.0000 OK
240 minute summer 9 148 126.109 0.099 1.1 2.4377 0.0000 OK

240 minute summer 9 3.000 10 0.8 0.482 0.045 0.0051 5.5

240 minute summer 10 148 126.002 0.022 0.8 0.0000 0.0000 OK
15 minute summer 5 11 126.461 0.031 3.0 0.0050 0.0000 OK

15 minute summer 5 1.004 6 3.0 1.097 0.087 0.0133

15 minute summer 11 11 127.460 0.010 0.5 0.0021 0.0000 OK

15 minute summer 11 2.000 7 0.5 0.732 0.009 0.0374
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 128.252 0.042 4.7 0.0251 0.0000 OK

15 minute summer 1 1.000 2 4.7 1.541 0.342 0.0478

15 minute summer 2 10 127.408 0.038 4.7 0.0060 0.0000 OK

15 minute summer 2 1.001 3 4.6 1.356 0.126 0.0248

15 minute summer 3 10 127.097 0.037 4.6 0.0059 0.0000 OK

15 minute summer 3 1.002 4 4.6 1.313 0.129 0.0357

15 minute summer 4 10 126.689 0.039 4.6 0.0062 0.0000 OK

15 minute summer 4 1.003 5 4.6 1.261 0.134 0.0216

15 minute summer 6 11 126.291 0.041 4.6 0.0065 0.0000 OK

15 minute summer 6 1.005 7 4.6 0.875 0.160 0.0367

240 minute summer 7 148 126.151 0.081 2.1 0.0129 0.0000 OK

240 minute summer 7 1.006 8 2.0 0.529 0.102 0.0290

240 minute summer 8 148 126.151 0.141 2.0 0.0000 0.0000 OK
240 minute summer 9 152 126.146 0.136 1.4 3.3256 0.0000 OK

240 minute summer 9 3.000 10 0.9 0.497 0.050 0.0055 7.6

240 minute summer 10 152 126.003 0.023 0.9 0.0000 0.0000 OK
15 minute summer 5 10 126.469 0.039 4.6 0.0062 0.0000 OK

15 minute summer 5 1.004 6 4.6 1.226 0.133 0.0181

15 minute summer 11 11 127.463 0.013 0.8 0.0026 0.0000 OK

15 minute summer 11 2.000 7 0.8 0.732 0.014 0.0519
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 128.289 0.079 12.2 0.0475 0.0000 OK

15 minute summer 1 1.000 2 12.1 1.889 0.888 0.1012

15 minute summer 2 10 127.434 0.064 12.1 0.0101 0.0000 OK

15 minute summer 2 1.001 3 12.1 1.712 0.326 0.0510

15 minute summer 3 10 127.123 0.063 12.1 0.0100 0.0000 OK

15 minute summer 3 1.002 4 12.0 1.650 0.335 0.0739

15 minute summer 4 10 126.717 0.067 12.0 0.0107 0.0000 OK

15 minute summer 4 1.003 5 12.0 1.561 0.348 0.0454

120 minute summer 6 98 126.379 0.128 5.9 0.0204 0.0000 OK

120 minute summer 6 1.005 7 5.9 0.724 0.205 0.1160

120 minute summer 7 98 126.378 0.308 6.9 0.0490 0.0000 SURCHARGED

120 minute summer 7 1.006 8 6.7 0.588 0.338 0.0431

120 minute summer 8 98 126.378 0.368 6.7 0.0000 0.0000 OK
120 minute summer 9 98 126.372 0.362 3.8 8.7634 0.0000 SURCHARGED

120 minute summer 9 3.000 10 0.9 0.506 0.054 0.0058 13.2

30 minute summer 10 52 126.004 0.024 0.9 0.0000 0.0000 OK
15 minute summer 5 10 126.498 0.068 12.0 0.0108 0.0000 OK

15 minute summer 5 1.004 6 12.0 1.472 0.347 0.0392

15 minute summer 11 10 127.469 0.019 2.0 0.0040 0.0000 OK

15 minute summer 11 2.000 7 2.0 0.668 0.035 0.1251
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.56%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 12 129.266 1.056 22.4 0.6365 0.0000 FLOOD RISK

15 minute summer 1 1.000 2 19.0 2.428 1.396 0.1226

15 minute summer 2 12 127.455 0.085 19.0 0.0135 0.0000 OK

15 minute summer 2 1.001 3 19.0 1.881 0.514 0.0732

15 minute summer 3 12 127.143 0.083 19.0 0.0132 0.0000 OK

15 minute summer 3 1.002 4 19.0 1.811 0.530 0.1066

180 minute winter 4 172 126.773 0.123 5.5 0.0195 0.0000 OK

180 minute winter 4 1.003 5 5.5 1.367 0.160 0.0975

180 minute winter 6 172 126.772 0.522 5.5 0.0830 0.0000 SURCHARGED

180 minute winter 6 1.005 7 5.3 0.662 0.183 0.1213

180 minute winter 7 172 126.772 0.702 6.2 0.1116 0.0000 SURCHARGED

180 minute winter 7 1.006 8 6.0 0.588 0.303 0.0431

180 minute winter 8 172 126.772 0.762 6.0 0.0000 0.0000 OK
180 minute winter 9 172 126.764 0.754 3.4 18.1940 0.0000 SURCHARGED

180 minute winter 9 3.000 10 1.0 0.510 0.055 0.0059 20.2

180 minute winter 10 176 126.004 0.024 1.0 0.0000 0.0000 OK
180 minute winter 5 172 126.772 0.342 5.5 0.0544 0.0000 SURCHARGED

180 minute winter 5 1.004 6 5.5 1.215 0.159 0.0849

15 minute summer 11 10 127.476 0.026 3.7 0.0054 0.0000 OK

15 minute summer 11 2.000 7 3.7 1.046 0.065 0.1356



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

  


