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Purpose  

This document has been prepared as a Flood Risk Assessment report for Rochdale MBC.  
JBA Consulting accepts no responsibility or liability for any use that is made of this 
document other than by the Client for the purposes for which it was originally 
commissioned and prepared. 

JBA Consulting has no liability regarding the use of this report except to Rochdale MBC.  If 
the site is sold, the scope of the development changed or this report is provided to third 
parties then any liability or explicit or implied warranty is voided unless the consent of JBA 
Consulting is obtained. 

This report may be assigned by the Client by way of absolute legal assignment once only 
to another company taking over the whole of their interest in connection with the carrying 
out of the Development without the consent of JBA Consulting being required and such 
assignment shall be effective upon written notice thereof being given to JBA.  If further 
assignment is required please contact JBA Consulting.  
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Executive Summary  

Background  

Rochdale Metropolitan Borough Council (Rochdale MBC) commissioned JBA Consulting 
to undertake a Flood Risk Assessment (FRA) for a 1.8ha proposed development site in 
Rochdale town centre. The site is off Smith Street and is part of wider regeneration 
proposals in the area. The site is bound by the River Roch to the south and west, Smith 
Street to the north and Milton Street to the east. The site is proposed for commercial use, 
including new offices for Rochdale MBC. 

The site area is currently used as a car park. 

The River Roch is designated main river at this location therefore the prior written consent 
of the Environment Agency is required for any proposed works or structures in, under, 
over or within 8 metres of the top of the bank of the river. Downstream of the site, the river 
enters a long box culvert that continues for several hundred metres. 

Methodology  

All sources of flood risk have been considered. These include fluvial (river) flooding, 
groundwater flooding, surface water flooding and flooding from the Rochdale Canal. 

The FRA uses data from an existing Environment Agency model, which has been modified 
slightly as part of the SFRA currently being prepared by JBA for Rochdale MBC. The 
SFRA is not yet available, although permission has been granted by the Rochdale MBC 
and the Environment Agency to use the model data contained within it. 

The fluvial flood risk to the site was assessed using the flood levels from the hydraulic 
model, whereas the groundwater and surface water flood risks, considered to be 
secondary risks, were assessed qualitatively.  

Flood Risk  and Mitigation  

The Environment Agencyôs Flood Maps show the site located in Flood Zone 3. These are 
based on broad scale modelling techniques, and do not include the effects of any 
defences offering protection to the site. 

Informal defences offer protection up to a 1 in 100 year flood event standard of protection. 
However, parts of the defence are in fair condition (on a scale from very poor to very 
good) and they are not formally maintained, therefore their continued function should not 
be relied upon in their current state. 

Modelling results shows that the defended site lies partly in Flood Zone 2 and partly in 
Flood Zone 1. However the Environment Agency have stated that they consider the site to 
be in Flood Zone 3a as Flood Zones are determined based on undefended scenarios.  
Rochdale MBC should confirm that the site passes the Sequential Test and that there are 
no suitable alternative sites entirely in Flood Zone 1. 

With regards to any flood plain compensation requirements, consultation with the 
Environment Agency confirms the site may be considered defended and not offering 
floodplain storage under normal circumstances. The design of proposed site levels does 
not therefore need to consider the continued provision of flood storage on the site. 

The site must be designed to remain safe for its intended lifetime, therefore an allowance 
for the effects of climate change has been taken into account. The EA model data for the 
defended scenario shows a 100 year plus climate change fluvial flood level of 120.0m 
AOD in the vicinity of proposed buildings. 

Possible culvert blockages may result in the esplanade culvert becoming surcharged. The 
effects of this have been demonstrated by 1000 year river modelling, where the culvert 
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was bypassed and flow continued to the west down Smith Street rather than eastwards 
onto the development site. The 1000 year fluvial flood level on the site reached 120.4m 
AOD. 

It is recommended that in order to protect site from the 100 year plus climate change 
fluvial flood event and also from flooding due to possible blockage of the Esplanade 
culvert that proposed building floor levels are set at 120.6m AOD.  This is equal to the 
1000 year flood level plus an additional 200mm. 

A dry access and egress route should be provided from proposed buildings towards the 
north east. It is recommended that this is at a minimum elevation of 120.4m AOD (the 
1000 year flood level). 

There is the possibility that existing and proposed sewers might flood in extreme storm 
events. The ground levels to the north of the site slope towards the river, therefore any 
sewer flooding or overland flow from the north of the site or from within the site boundary 
will flow through the site towards the river. Currently, the existing informal defences would 
trap this flood water on the development site. It is recommended that flapped drain down 
facilities are constructed through the informal defences in order to allow this water to 
continue to the watercourse rather than being held on the development site. Site levels 
should be designed to direct any overland flow towards the drain down facilities. 

It is also recommended that the existing surface water sewer in Slack Street is fitted with a 
flapped outfall, if it is not to be abandoned as part of the development proposals. 

A detailed drainage design to serve the new development is not yet available. The 
proposed surface water drainage system should accommodate all events up to the 100yr 
plus climate change storm. Infiltration techniques are to be considered first if ground 
conditions are found to be appropriate. Alternatively run-off should be attenuated to pre-
development run-off rates as agreed with the Environment Agency. Any attenuation 
should be located above the 100 year plus climate change flood level in the River Roch. 
SuDS should be incorporated into the design where possible to provide a treatment 
function in addition to attenuation. WinDes calculations estimate the magnitude of the 
storage required to be between 300m

3
 and 700m

3
, based on a pre-development 

impermeable area of 0.3ha and a post development impermeable area of 1.5ha. These 
impermeable areas are subject to detailed design and agreement with the Environment 
Agency and this report will be updated with the drainage design when it is available. 

Groundwater flooding is not considered to pose a significant risk to the site, however this 
should be confirmed by a site specific ground investigation. 

It is possible that flooding from the Rochdale Canal may result in elevated water levels in 
the River Roch, and could therefore indirectly affect the development site. The 
recommended building levels of 120.6m AOD are considered sufficient to mitigate against 
the effect of a possible canal breach. 
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1 INTRODUCTION 

1.1 Terms of Reference  

Rochdale Metropolitan Borough Council commissioned JBA Consulting in September 
2009 to undertake a Flood Risk Assessment (FRA) for a proposed commercial 
development off Smith Street in Rochdale town centre.  The FRA provides information on 
the nature of flood risk at the site and follows Government guidance with regards to 
development and flood risk. 

The main flood risk to the site is considered to be fluvial flooding from the River Roch that 
flows southeast to northwest around the southern and western boundaries of the 
development site. Other potential flood risks to the site have been identified as overland 
flow, rising groundwater, flooding from the Rochdale Canal and surcharging sewers 
(discussed further in Chapter 3). 

1.2 Requirements  

This FRA follows government guidance on development and flood risk (PPS25). 

It is a requirement for development applications to consider the potential risk of flooding to 
a proposed development over its expected lifetime and any possible impacts on flood risk 
elsewhere, in terms of its effects on flood flows and runoff. 

Where appropriate, the following aspects of flood risk should be addressed in all planning 
applications in flood risk areas: 

ǒ The area liable to flooding. 

ǒ The probability of flooding occurring now and over time. 

ǒ The extent and standard of existing flood defences and their effectiveness over 
time. 

ǒ The likely depth of flooding. 

ǒ The rates of flow likely to be involved. 

ǒ The likelihood of impacts to other areas, properties and habitats. 

ǒ The effects of climate change. 

ǒ The nature and currently expected lifetime of the development proposed and the 
extent to which it is designed to deal with flood risk. 

This FRA follows government guidance on development and flood risk (PPS25).  
Appendix A details how this FRA meets these requirements. 
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1.3 Site Details  

The site is 1.8 hectares in size and is located off Smith Street in central Rochdale, as 
shown in Figures 1 and 2. The existing roads Ink Street and Slack Street lie within the site 
boundary. Ink Street and Slack Street are tarmac surfaced. The remaining site area 
comprises a mixture of tarmac surfacing and made ground, which appears to be 
compacted granular material and is used as a car park. With the exception of one building 
fronting Smith Street, all former buildings on the site are now demolished. Small areas of 
vegetation exist. The site is bounded by the River Roch to the south and west, Smith 
Street to the north and Milton Street to the east.  

 

 Figure 1: Site Location  

 
Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of the 
Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 

 

A visit to the site by JBA staff on 20
th
 August 2009 showed that the ground levels slope 

towards the River Roch. A topographical survey produced in 2006 by RFP Surveys 
provided by the Client (Appendix B) confirms that the site slopes from approximately 
120.6m AOD in the east of the site to approximately 119.1m AOD in the west.  

The River Roch is designated Main River at this location. 

Upstream of the site, the River Roch flows beneath an arched bridge. The river is 
constrained next to the site by a series of stone and brick walls. A broad-crested weir 
crosses the full width of the river by the southwest corner of the site. Downstream of the 
site, the river enters a box culvert beneath the town, several hundred metres in length. 
There is no trash screen on the culvert entrance, which could make the culvert prone to 
blockage.  

A maintenance access slipway to the river is located within the site, off Slack Street, giving 
access to the downstream side of the weir. A new slipway has also been constructed on 
the opposite river bank, also providing access to the downstream side of the weir. 
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 Figure 2: Site Details  

Site name  Rochdale Municipal Offices 
 

Site area  1.8ha 
 

Existing land -use  Informal car parking 
 

Purpose of development  Commercial including new Council offices 
 

Estimated lifespan  60 years 
 

OS NGR 389940 413373 
 

Country  England (PPS25 applies) 
 

County  Greater Manchester Metropolitan County 
 

Local Planning Authority  Rochdale MBC 
 

 
Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of 
the Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 
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The Environment Agency has developed a Flood Map that shows the risk of flooding in 
England and Wales for different return period events. Flood Zone 3 represents an area 
with a 1 in 100 or greater annual chance of flooding. Flood Zone 2 represents an area with 
between a 1 in 100 and 1 in 1000 annual chance of flooding. Flood Zone 1 represents an 
area with less than a 1 in 1000 year annual chance of flooding. Flood Zone 3 may be 
further delineated into Zones 3a and 3b, where Zone 3a has between a 1 in 20 and 1 in 
100 annual chance of flooding and Zone 3b has a 1 in 20 or greater annual chance of 
flooding. 

The Environment Agency map places the proposed development site within Flood Zone 3, 
which has a 1 in 100 year or greater annual chance of flooding. It should be noted that the 
Environment Agencyôs Flood Map is an indication of the potential flood risk to a site and 
the actual risk may be lower.  It does not, for instance, take into account the presence of 
existing flood defences.   

 

 Figure 3: Environment Agency Flood Map  

 
Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of 
the Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 

Flood Zone 3 = 100r 
Flood Zone 2 = 1000yr 

 

The site is protected by informal defences. A stone wall exists on the western site 
boundary and part of the southern site boundary, with a height of between approximately 
0.5m and 1m above the adjacent site levels. A small earth bund exists along the 
remainder of the southern site boundary. The River Roch on the other side of the informal 
defences is at a considerably lower level. However, parts of the wall are in fair condition 
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(on a scale from very poor to very good) and they do not tie in fully to the earth bund. 
Photographs of the informal defences are shown in Figure 4. 

 

A sewer map provided by United Utilities is included in Appendix D. The area is served on 
a partially separated system with overflows and outfalls to the River Roch. Combined 
sewers are shown in Slack Street and Ink Street. Slack Street is shown to be positively 
drained with highway gullies connected to a surface water sewer that discharges to the 
river. It is not known whether the surface water sewer has a flapped outfall. The car park 
appears to have an informal land drainage system, with several pipes directing flow 
towards the river, but no formal outfalls. Former buildings on the site used to discharge 
roof run-off direct to the river and historic photographs showing these outfalls are included 
in Appendix D. 

 

The British Geological Survey (BGS)
1
 GeoIndex Maps indicate superficial deposits in the 

area to be typically glacial sands and gravel. 

 

Figure 4 shows a number of photographs of the development area which were taken on a 
site visit conducted by JBA staff on 20

th
 August 2009.  

  

                                                           

1
British Geoglogical Survey GeoIndex Maps - http://www.bgs.ac.uk/GeoIndex/index.htm 
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 Figure 4: Photographs of the Development Site  

 

 

 

 

 

 

Photograph 1:   

 
Southern site boundary, looking north 

 

 

 

 

 

 

Photograph 2:   

Western site boundary, looking south 
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Photograph 3:   

 
Western site boundary, looking west 
towards the weir 

 

 

 
 
 
 
Photograph 4:   

 
Western site boundary, looking south 
down slipway towards weir  

 

 

 
 
 
Photograph 5:    

 
Western site boundary, looking west 
at the new slipway on the opposite 
side of the River Roch 
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1.4 Proposed Development  

Appendix C shows the site layout of the proposed development. The site has been 
designated for commercial use, including new offices for Rochdale MBC and is part of 
wider regeneration proposals in the area.  The proposed buildings are multi-storey. The 
buildingsô ground floors are shown to be elevated above existing ground levels, with steps 
down to landscaped areas adjacent to the river. The estimated lifetime of the development 
is 60 years. 

  

 

 

 
 
 
Photograph 6:   
 
Western site boundary looking north 
along  wall (informal defence) towards 
esplanade culvert 

 

 

 
 
 
Photograph 7:   
 
Southern site boundary, looking east 
along informal defences 
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1.5 Planning Context  

1.5.1 Applicable Planning Policy  

Planning Policy Statement 25 (PPS25) was issued by the Department for Communities 
and Local Government in December 2006.  PPS25 deals specifically with development 
planning and flood risk using a sequential characterisation of risk based on planning zones 
and the Environment Agency Flood Map.  The main study requirement is to identify the 
flood zones and vulnerability classification relevant to the proposed development, based 
on an assessment of current and future conditions. 

1.5.2 Flood Zones  

The Environment Agency has developed a Flood Map that shows the risk of flooding in 
England and Wales for different return period events. It should be noted that the 
Environment Agencyôs Flood Map is an indication of the potential flood risk to a site and 
the actual risk may be lower.  It does not, for instance, take into account the presence of 
existing flood defences.  Planning responses within each flood zone relate to the flood 
vulnerability classification of different land-uses, shown in Table 2.  

The proposed commercial development is classified as ñless vulnerableò under PPS25 
and is allowed within Zones 1 and 2 and 3a but is not permitted in Zone 3b.  Figure 3 
shows the River Roch and the EA flood zones. 

According to the Environment Agency Flood Zone Maps the development site is located 
within Flood Zone 3, however this does not take into account the effect of the informal 
defences offering protection to this site. Modelling has been carried out which includes the 
effect of the defences and the results included in this report in section 3.2.1. 

1.5.3 Sequential and Exception Tests  

The Sequential Test must first be passed when considering development in Flood Zone 3 
and Flood Zone 2. It must be demonstrated that a suitable site is not available in an area 
at lower risk of flooding. Rochdale MBC are required to make this assessment and confirm 
that an alternative site, at a lower risk of flooding, is not available for this development.  

Subject to passing the Sequential Test, the Exception Test is not required for commercial 
development in Flood Zones 1, 2 and 3a. Commercial Development is not permitted in 
Flood Zone 3b (functional floodplain, >5% AEP). 
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2 FLOOD RISK  

2.1 PPS25 Flood Zones  

Table 1 shows how the Flood Zones relate to a sequential planning response. 

Table 1: Flood Zones  

Zone 1: Low Probability  

 
Land assessed as having a less than 1 
in 1000 annual probability of river or sea 
flooding in any year (<0.1%). 

 

Appropriate uses  
All uses of land are appropriate in this zone. 
 

FRA requirements  
For development proposals on sites comprising one 
hectare or above the vulnerability to flooding from other 
sources as well as from river and sea flooding, and the 
potential to increase flood risk elsewhere through the 
addition of hard surfaces and the effect of the new 
development on surface water run-off, should be 
incorporated in a FRA.   
 

Policy aims  
Developers and local authorities should seek 
opportunities to reduce the overall level of flood risk 
through the layout and form of the development, and 
the appropriate application of sustainable drainage 
techniques. 

Zone 2: Medium Probability  

 
Land assessed as having between a 1 
in 100 and 1 in 1000 annual probability 
of river flooding (1% ï 0.1%) or between 
a 1 in 200 and 1 in 1000 annual 
probability of sea flooding (0.5% ï 
0.1%) in any year. 

Appropriate uses  
The water-compatible, less vulnerable and more 
vulnerable uses of land and essential infrastructure in 
Table 2 are appropriate in this zone. 
Highly vulnerable uses in Table  2 are only appropriate 
in this zone if the Exception Test is passed. 

 
FRA requirements  
All proposals in this zone should be accompanied by a 
FRA.   
 

Policy aims  
Developers and local authorities should seek 
opportunities to reduce the overall level of flood risk 
through the layout and form of the development, and 
the appropriate application of sustainable drainage 
techniques. 

Zone 3a: High Probability  

 
Land assessed as having between a 1 
in 100 and 1 in 1000 annual probability 
of river flooding (1% ï 0.1%) or between 
a 1 in 200 and 1 in 1000 annual 
probability of sea flooding (0.5% ï 
0.1%) in any year. 

Appropriate uses  
The water-compatible and less vulnerable uses of land 
in Table 2 are appropriate in this zone. 
The highly vulnerable uses Table 2 should not be 
permitted in this zone. 
The more vulnerable and essential infrastructure uses 
in Table  2 should only be permitted in this zone if the 
Exception Test is passed.   
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FRA requirements  
All proposals in this zone should be accompanied by 
a FRA. 
 

Policy aims  
Developers and local authorities should seek 
opportunities to: 
Å  reduce the overall level of flood risk through  
   the layout and form of the development and  
   the appropriate application of sustainable  
   drainage techniques; 
Å  relocate existing development to land with a  
   lower probability of flooding; 
Å  create space for flooding to occur by allocating   
   and safeguarding open space for flood   
   storage. 

Zone 3b: Functional Floodplain  
 
Land where water has to flow or be 
stored in times of flood. 
(Land which would flood with an 
annual probability of 1 in 20 (5%) or 
greater in any year or is designed to 
flood in an extreme (0.1%) flood, or at 
another probability to be agreed 
between the local planning authority 
and the Environment Agency, 
including water conveyance routes). 
 

Appropriate uses  
Only the water-compatible uses and the essential 
infrastructure listed in Table 2 that has to be there 
should be permitted.  It should be designed and 
constructed to: 
Å  remain operational and safe for users in times  
    of flood; 
Å  result in no net loss of floodplain storage; 
Å  not impede water flows;  
Å  not increase flood risk elsewhere. 

 
FRA requirements  
All proposals in this zone should be accompanied by 
a FRA. 
 

Policy aims  
In this zone, developers and local authorities should 
seek opportunities to: 
Å  reduce the overall level of flood risk through  
   the layout and form of the development and  
   the appropriate application of sustainable  
   drainage techniques; 
Å  relocate existing development to land with a  
   lower probability of flooding. 

               Source: PPS25 Table D1 
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Table 2: Flood Risk Vulnerability Classification  

Essential Infrastructure   Essential transport infrastructure and strategic 
utility infrastructure, including electricity 
generating power stations and grid and primary 
substations. 

Highly Vulnerable   Police stations, Ambulance stations and Fire 
stations and Command Centres and 
telecommunications installations and emergency 
dispersal points. 

 Basement dwellings, caravans, mobile homes 
and park homes intended for permanent 
residential use. 

 Installations requiring hazardous substances 
consent. 

More Vulnerable   Hospitals, residential institutions such as 
esidential care homes, childrenôs homes,  

 social services homes, prisons and hostels. 

 Buildings used for: dwelling houses, student 
halls of residence, drinking establishments, 
nightclubs, hotels and sites used for holiday or  
short-let caravans and camping. 

 Nonïresidential uses for health services, 
nurseries and education. 

 Landfill and waste management facilities for 
hazardous waste. 

Less Vulnerable   Buildings used for shops, financial, professional 
and other services, restaurants and cafes, 
offices, industry, storage and distribution, and 
assembly and leisure. 

 Land and buildings used for agriculture and 
forestry. 

 Waste treatment (except landfill and hazardous 
waste facilities), minerals working and 
processing (except for sand and gravel). 

 Water treatment plants and sewage treatment 
plants (if adequate pollution control measures 
are in place). 

Water-compatible  
Development  
 

 Flood control infrastructure, water  transmission 
infrastructure and pumping stations. 

 Sewage transmission infrastructure and pumping 
stations. 

 Sand and gravel workings. 

 Docks, marinas and wharves, navigation 
facilities. 

 MOD defense installations. 

 Ship building, repairing and dismantling, 
dockside fish processing and refrigeration and 
compatible activities requiring a waterside  
location 

 Water-based recreation (excluding sleeping 
accommodation). 

 Lifeguard and coastguard stations. 

 Amenity open space, nature conservation and 
biodiversity, outdoor sports and recreation. 

 Essential sleeping or residential  accommodation 
for staff required by uses in  this category, 
subject to a warning and evacuation plan. 

             Source: PPS25 Table D2 
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Notes:                   
1. This classification is based partly on Defra/Environment Agency research on 
Flood Risks to People (FD2321/TR2) and also on the need of some uses to keep 
functioning during flooding. 
2. Buildings that combine a mixture of uses should be placed into the higher of the 
relevant classes of flood risk.  Developments that allow uses to be distributed over 
the site may fall within several classes of flood risk sensitivity. 
3. The impact of a flood on the particular uses identified within this flood risk 
vulnerability classification will vary within each vulnerability class.  Therefore, the 
flood risk management infrastructure and other risk mitigation measures needed to 
ensure the development is safe may differ between uses within a particular 
vulnerability classification. 
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Table 4: Flood Risk Vulnerability and Flood Zone Compatibility  

Key:   

V Development is appropriate 

U Development should not be permitted 
 

(Source: PPS25 Table D.3 
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Zone 1 V V V V V 

Zone 2 V V Exception 
Test 

V V 

Zone 3a Exception  
Test 

V U Exception 
Test 
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Zone 3b Exception  
Test  

V U U U 
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3 HYDROLOGICAL ASSESSMENT  

3.1 Previous studies and assessment approach  

This study assesses the risk from different types of flooding to the development and the 
risk of flooding from the development, taking into consideration climate change, as well as 
how flood risks should be managed. 

The main types of flooding that may apply to the proposed development site are as 
follows: fluvial (river) flooding, rising groundwater, flooding from the Rochdale Canal, 
which is elevated through areas of Rochdale town centre, and surface water flooding (from 
sewers or overland flow).   

Fluvial flooding from the River Roch is considered to be the greatest flood risk to the 
proposed development. 

The approach to assessing fluvial flood risk at the development site was informed by the 
requirements of PPS25 in conjunction with the client and Environment Agency 
requirements.  The following primary objectives of this FRA have been discussed and 
agreed with the Environment Agency: 

ǒ Assess the flood risk at the development site from all sources and including an 
allowance for future climate change; 

ǒ Determine which Flood Zone the site lies within, taking into account informal 
defences so that an informed decision may be taken with regards to the 
Sequential Test; 

ǒ Determine the defended flood level for the 100 yr event to establish whether the 
site offers flood storage capacity during a 100 yr event; 

ǒ Determine the defended flood level for the 100 yr + cc event. The possible effects 
of climate change over the next 60 years are required; 

ǒ Make recommendations to mitigate against any residual flood risk; 

ǒ Assess the potential for the development proposals to increase flood risk 
elsewhere; 

ǒ Make recommendations to mitigate against any potential adverse effects of the 
development on flood risk elsewhere; 

ǒ Determine if safe access to and from the site will be maintained during the 1 in 
100 year plus climate change flood event. 

 

A Strategic Flood Risk Assessment (SFRA) is currently being prepared by JBA, which 
includes an assessment of flood risk in Rochdale. The report is not yet available to consult 
although permission has been obtained from Rochdale MBC and the EA to use data and 
the results of modelling contained within the SFRA. 

To meet the above objectives, data from an existing Environment Agency ISIS-TUFLOW 
Hazard Mapping model of the river Roch has been used. Minor improvements have been 
made to the model as part of the SFRA and it is the data from this updated model that has 
been included in this FRA. 

With regards to the changes made to the original (Environment Agency approved) Hazard 
Mapping model, the updated SFRA model is identical to the Hazard model with regard to 
the River Roch.  The key change between the Hazard model and the SFRA model is with 
regard to Buckley Brook, a tributary that discharges into the Roch several hundred metres 
upstream from the development site.  The SFRA model was given more definition around 
Buckley Brook (bank heights were re-examined and updated and there was a small 
increase in upstream extent) because the Brook was identified as a key existing flood risk 
early in the SFRA.  There are also some minor differences with regard to the tributaries in 
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Littleborough but it is not expected that these will have any noticeable influence on levels 
at Rochdale. 

In order to quantitatively assess any differences between the two models, Table 5 in 
section 3.2.1 includes selected results from both models for the 100yr and 1000yr 
simulations.  This allows a direct comparison between the predicted flood levels in the 
vicinity of the site for the two models.  The results demonstrate that there is little difference 
in the predicted flood levels between the two models.  Copies of the relevant ISIS-
TUFLOW model files have been sent to the Environment Agency on CD-ROM as 
requested. 

The groundwater, canal and surface water flood risks, considered to be secondary risks, 
were assessed qualitatively. 

3.2 Hydraulic Model  

The model results used in this FRA are based on an ISIS-TUFLOW model of the River 
Roch that has recently been created by JBA for the Roch Hazard Mapping Study for the 
Environment Agency. This model has been approved by the Environment Agency. Minor 
improvements have been made to the model as part of the SFRA currently being 
undertaken by JBA (see section 3.1).  With the exception of these minor changes, the 
model is identical to the Environment Agency ISIS-TUFLOW model. 

The Roch & Tributaries (R&T) hydraulic model has a long history.  Initially developed in 
1995 by Binnie & Partners the model was produced as part of the Rochdale Flood 
Alleviation Scheme (FAS) to evaluate the Standard of Protection (SoP) along the Roch 
and design an optimum FAS based on a cost benefit analysis.  The original (1993) survey 
used in the model took place prior to the installation of the FAS and shortly before the 
dredging of the Roch.     

The model was updated in 2003 by Black & Veatch (B&V) to study the impact of the FAS 
of flood warning in Rochdale and again in 2006 by JBA Consulting.   

For the 2006 R&T Flood Mapping Study, the B&V Flood Warning Model was updated in a 
number of ways.  This included extending and developing the modelled reaches and 
updating the hydrology using the FEH statistical method.  ABDs were identified using ówith 
and without defencesô versions of the model.   

The 2005 maintenance survey sections were generally not coincident with the 1993 cross-
sections.  Only cross-sections that were sufficiently close together were therefore updated 
during the R&T Mapping study but the exact number of updated sections is unclear.  
However, what is clear is that the majority of the cross-sections in all versions of the Roch 
model are based upon the 1993 (pre-dredging) survey. 

Both Roch Maintenance Surveys took place after the installation of the FAS.  Some 
additional defence level information is reported to have been included in both the B&V 
Flood Warning and JBA R&T models.  The River Beal model was also updated as part of 
that study; however it was left as a standalone Steady-State model due to difficulties 
connecting it to the River Roch hydrodynamic model.  

In 2008 the Roch model was again reviewed and updated by JBA Consulting for the 
Environment Agency

2
.  These changes involved using 2008 survey data to update 

defence crest heights for certain cross sections and more importantly calibrating against 
data collected during the January 2008 event using both FSR/FEH Rainfall Run-Off and 
ReFH approaches.    

The 2008 Roch Maintenance (bank crest) survey extends from approximately 250m 
downstream of Rochdale ETW gauging station to the Gale area of Littleborough close to 
the upstream limit of the newly installed sections of the FAS. 

                                                           

2
 Environment Agency (2008) Review River Roch FAS: Hydrology & Hydraulics 
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                 Figure 5: Hydraulic model nodes adjacent to site  

 

 

 

Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of 
the Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 
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3.2.1 Hydraulic Model Results  

The locations of the cross sections are shown in Figure 5. The water levels in Table 5 
correspond to the cross sections relevant to the development site.  

 

Table 5: Flood Levels at the Development Site  

 
Cross Section  

 
25 year Flood 

Level  

 
100 year Flood 

Level  

 
100 year plus 

Climate 
Change Flood 

Level  

 
1000 year 

Flood  Level  

ROCH04_2728 
 

119.838 119.996 120.158 
 

120.438 

ROCH04_2653 
 

119.733 119.887 120.044 
 

120.327 

ROCH04_2622 
 

119.581 119.715 119.847 
 

120.118 

ROCH04_2607 
 

119.499 119.644 119.792 
 

120.118 

ROCH04_2607d 
 

118.591 118.967 119.389 
 

119.961 

ROCH04_2578 
 

118.566 118.947 119.372 
 

119.949 

RCH4_2578_1i 
 

118.538 118.922 119.35 
 

119.929 

RCH4_2578_2i 
 

118.508 118.894 119.324 
 

119.905 

ROCH04_2517 
 

118.471 118.860 119.291 
 

119.873 

ROCH04_2504 
 

118.442 118.835 119.269 
 

119.864 

1
Flood water levels (m AOD)  
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Table 6: Comparison of Flood Levels at Site Between ISIS-TUFLOW Models 
 

  
100 year flood levels (m AOD)  

 
1000 year flood levels (m AOD)  

 
Cross Section  

 
Updated 

FRA model  

 
Original  
Hazard 
Model  

 
Difference 

(m) 

 
Updated 

FRA model  

 
Original  
Hazard 
Model  

 
Difference 

(m) 

ROCH04_2728 
 

119.996 119.997 0.001 120.438 120.433 -0.005 

ROCH04_2653 
 

119.887 119.887 0.000 120.327 120.322 -0.005 

ROCH04_2622 
 

119.715 119.715 0.000 120.118 120.119 0.001 

ROCH04_2607 
 

119.644 119.644 0.000 120.118 120.119 0.001 

ROCH04_2607d 
 

118.967 118.97 0.003 119.961 119.962 0.001 

ROCH04_2578 
 

118.947 118.95 0.003 119.949 119.951 0.002 

RCH4_2578_1i 
 

118.922 118.926 0.004 119.929 119.931 0.002 

RCH4_2578_2i 
 

118.894 118.898 0.004 119.905 119.908 0.003 

ROCH04_2517 
 

118.860 118.864 0.004 119.873 119.876 0.003 

ROCH04_2504 
 

118.835 118.839 0.004 119.864 119.869 0.005 

 
Table 6 demonstrates that there is little difference in the predicted River Roch flood levels 
in the vicinity of the site between the current and previous ISIS-TUFLOW models, for the 
100 year and 1000 year simulation runs.  For the 100 year simulation, there is a maximum 
difference of +4mm.  For the 1000 year simulation there is a maximum difference of -5mm 
and +5mm. 
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The ISIS-TUFLOW model uses river cross section topographical surveys, bank crest 
height topographical surveys and LIDAR surveys of the general ground levels adjacent to 
the river. The LIDAR used at the proposed development site is high resolution LIDAR with 
a grid cell size of 0.25 x 0.25m, however it is not considered as accurate as topographical 
survey data.  

The ISIS-TUFLOW model uses from river cross section topographical surveys for in-
channel flow calculations. Out of bank flow will occur where flood levels exceed bank 
heights, based on the bank crest level topographical survey. Out of bank flow is modelled 
on a digital elevation model (DEM) created from the LIDAR survey information. 

 

      Figure 6:  Exist ing defended flood outlines generated by ISIS -TUFLOW modelling  

 

Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of 
the Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 

 

The ISIS-TUFLOW model includes the effects of the informal defences protecting the site 
and the results show the 100 year and 100 year plus climate change flows are kept out of 
the site. However, the defence height data used in the model will be generated in part 
from LIDAR (in between the cross section locations). The 1000 year flood outline extends 
across much of the site. 

Figure 7 shows the approximate flood depths on the site during a 1000 year flood event. 
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 100YR FLOOD OUTLINE 

 

  100YR+CC FLOOD OUTLINE 

 

  1000YR FLOOD OUTLINE 

 

 SITE BOUNDARY 
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 Figure 7: Existing 1000 year Flood depths generated by ISIS -TUFLOW modelling  

 

Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of 
the Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 

 

A ground level topographic survey of the whole site has been supplied by the client. This 
site specific survey is considered more accurate than the survey data used in the river 
model and it has been used to check the informal defence heights against modelled flood 
levels around the full site boundary. The full survey can be found in Appendix B. 

The comparison of defence levels against flood levels confirmed that the 100 year flood 
would be held in channel by the informal defences and would not extend onto the site. The 
100 year with climate change flood could possibly enter the site at a low spot on the wall in 
the south west corner of the site. This is shown in figure 8. The ground levels are higher 
than the 100 year with climate change flood levels at the location where the informal wall 
defence does not tie fully into the earth embankment, therefore this particular area would 
not create a route for flood water into the site during a 100 year with climate change flood 
event. 
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 Figure 8: Extract of topographical survey  

 

Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of 
the Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 

 

3.3 Culvert Blockage  

The potential blockage of the esplanade culvert has not been modelled specifically for this 
FRA. The 1000 year flood modelling demonstrates that when flood waters reach the Smith 
Street road levels above the culvert, the culvert is bypassed, with flow continuing west 
along Smith Street rather than spreading eastwards into the development site. 

3.4 Sequential Test and Flood Zones  

Correspondence from the Environment Agency dated 14
th
 October 2009 (see Appendix F) 

states that, although the results of the ISIS-TUFLOW model show the defended site to be 
in Flood Zones 1 and 2, according to PPS25, paragraph D2 ñFlood Zones refer to the 
probability of sea and river flooding only, ignoring the presence of defencesò.  Accordingly, 
parts of the site are likely to be affected by 100 year floods when the defences are 
ignored.  Therefore, for the purposes of the Sequential Test, the Environment Agency 
have stated that they consider the site to be in Flood Zone 3a (annual probability of 
flooding of 1 in 100 or greater). 

Rochdale MBC should confirm that the development passes the Sequential Test by 
demonstrating that there is no other suitable site available that is entirely in Flood Zone 1. 

3.5 Summary of Fluvial Flood Risk  

Considering the ISIS-TUFLOW model which includes the effect of defences, the 
development site is not affected by the 25 year or 100 year flood levels. The site therefore 
lies outside Flood Zones 3a and 3b when defences are taken into account. The site is 
affected by a 1000 year flood (with defences) with approximately two thirds of the site in 
Flood Zone 2 and a third in Flood Zone 1.  However, the Environment Agency consider 

100+cc flood will 
just overtop wall in 
south west corner 
of site 
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the site to be in Flood Zone 3a as Flood Zones are defined in PPS25 as the extent of 
flooding when the presence of defences is ignored. 

The site does not currently provide flood storage during a 100 year event therefore 
development proposals will not need to consider any continued flood storage function of 
the site when designing proposed levels. 

The 100 year with climate change flood levels have been determined at river nodes 
adjacent to the site and these should be taken into account in the design of proposed site 
levels, to ensure that flood risk is adequately addressed for the developmentôs expected 
lifetime. 

3.6 Environment Agency Watercourse Maintenance Easemen t 

The River Roch is designated main river at this location therefore the prior written consent 
of the Environment Agency is required for any proposed works or structures in, under, 
over or within 8 metres of the top of the bank of the river. 

An 8m wide easement is required adjacent to the river for maintenance access. The 
proposed development layout shows landscaping adjacent to the river and this should be 
free from obstructions and easily accessible within the 8m easement. 

The existing access ramp (slipway) off Slack Street was constructed by the Environment 
Agency as part of the River Roch flood alleviation scheme. The Council and GMPTE have 
agreed that the ramp can be relocated to the Bus Interchange site on the opposite bank. 
This has already been constructed and there is currently a ramp on each side of the river. 
The intention is that when the Interchange site is completed and access to the new ramp 
finalised, the ramp on the right bank can be removed. 

3.7 Historical Flooding  

There has been historic flooding in Rochdale, with the most recent event in 2008 when the 
Esplanade Culvert was close to surcharging. It is unknown if historic events affected the 
development site. 

3.8 Risk of Groundwater Flooding  

There are no known groundwater flooding problems in the area. Groundwater levels 
should be monitored during site investigation works to confirm this low risk. 

3.9 Risk of Flooding from the Rochdale Canal  

Canals do not pose a direct flood risk as they are a controlled water body.  Therefore their 
residual risk is associated with lower probability events such as breaching of 
embankments.  The Rochdale Canal is raised on embankments for most of its length 
through the south of Rochdale and there is a risk that these embankments could overtop 
or fail. If this were to happen, areas in between the canal and the River Roch could be at 
risk of canal flooding, depending on the location of any breach. The risk is limited by 
continued maintenance by British Waterways and the controlled volume of water within an 
impounded length, however if an event occurs the consequence can be quite high 
especially if people or properties are situated directly below the breached length. 
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The development site is on the right bank of the River Roch and hence would not be at 
direct risk of inundation. However, it is at risk from raised river levels once water from the 
canal reaches the River Roch. The regular inspection and maintenance of the Rochdale 
Canal helps to reduce risk. The location of the Rochdale Canal in relation to the 
development site is shown in figure 9.  The development site is approximately 1km north 
of the Canal. 

 

 Figure 9: Rochdale Canal  

 

 

 

Reproduced from the Ordnance Survey Landplan by permission of Ordnance Survey on behalf of the 
Controller of HMSO.  © Crown Copyright 2009.  All rights reserved.  Licence number 756300 

3.10 Risk of Surface Water Flooding to the Site  

Surface water sewers are at risk of surcharging during extreme rainfall events with 
flooding occurring principally from manholes and gullies.  Surcharging sewers can result in 
overland flow which if originating at a higher elevation than a development site can 
potentially pose a flood risk.  A sewer map has been provided by United Utilities and is 
included in Appendix D. New surface water sewers will be constructed to serve the new 
development.  

The sewer records suggest that the drainage system in the area is partially separated. 
Combined sewers are located in Ink Street, Smith Street and Milton Street. A surface 
water sewer on Slack Street collects highway run-off via gullies and outfalls into the River 

Rochdale Canal 

River Roch 

Site 


