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1. INTRODUCTION 
 

1.1  Terms of Reference 
 

This report has been commissioned to support the outline planning application for the residential 
development of approximately 5.35ha of agricultural land located at Bailey Brook Farm, Fall Road, 
Heanor, Derbyshire. 

 
In order to prepare this Flood Risk Assessment it has been necessary to consult with the 
Environment Agency with reference to the following guidance documents: 
 
NPPF – National Planning Policy Framework 
CIRIA 697 – The SUDS Manual 
DEFRA - Document FD2321/TR2 
DEFRA / EA – R&D Technical Report W5-074/A/TR/1 
IH124 – Flood Estimation for Small Catchments 
HR Wallingford – (Vol. 1 & 4) ‘The Rational Method’ 
Flood and Water Management Act 2010 
 
Environment Agency (EA) information online flood maps confirm the site to lie within Flood Zone(s) 
1, 2 & 3 of the Bailey Brook. 
 
Zone 1 – low probability - defined within the National Planning Policy Framework – Technical 
Guidance (NPPF) under ‘Table 1: Flood zones’ as; comprises land assessed as having less than a 
1 in 1000 annual probability of river or sea flooding (<0.1%). 
 
Zone 2 – medium probability - defined within ‘Table 1: Flood zones’ as; comprises land 
assessed as having between a 1 in 100 and 1 in 1000 annual probability of river flooding (1% - 
0.1%), or between a 1 in 200 and 1 in 1000 annual probability of sea flooding (0.5% - 0.1%) in any 
year. 

 
Zone 3 – high probability - defined within ‘Table 1: Flood zones’ as; comprises land assessed as 
having a 1 in 100 or greater annual probability (a.p) of river flooding (>1%), or a 1 in 200 or greater 
annual probability of flooding from the sea (>0.5%) in any year. 
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Figure 1: EA online flood vulnerability map extract 
 

 
 

source: www.environment-agency.gov.uk 
 

1.2  Approach to the Assessment 
 

In accordance with DEFRA / EA document FD2321/TR2 ‘Risks to People’ this report refers to the 
requirements set under NPPF Technical Guidance and the EA’s FRA Guidance documents v3.1 
series. 
 
The site is assessed as having majority land coverage within zone 1 and a margin of land, 
including its boundary with Bailey Brook to the north, within flood zones 2 & 3. 
 
Given these proximities an approach based on criteria contained within Guidance Note 1: 
‘Development within a Critical Drainage Area or greater than 1 hectare (ha) in Flood Zone 1’ and 
most relevant to the classification of land use.  This is designated to: 
 
1. Consider the principles of the sustainable drainage of surface water 
2. Use where works may affect watercourses or flood defences  
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The assessment considers: 
 

 Identification of potential sources of flooding, if any, that may affect the site and local 
vicinity and subsequent assessment of direct flood risk. 

 Proposals for surface water management and design of the development. 

 Pre and post development surface runoff volumes and rates. 

 Allowances and tolerances for the inclusion of climate change factors in frequency and 
intensity of rainfall impacting the development. 

 How and what mitigation measures may be incorporated within the proposals to prevent 
flood risk to people and property as a result of development. 

 Confirmation as to whether EA consent is needed for any aspect of the work, and whether 
this has been applied for or not. 
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2. SITE DETAILS 
 

Figure 2: Site Location Plan (not to scale) 
 

 
 

Source: Paul Gaughan Building Consultants ‘Site Location Plan’. 
 
2.1  Site Details 
 

Table 2: Site details 

Site Name Bailey Brook Farm, Fall Road, Heanor, Derbyshire  

Existing Land Use Existing Agricultural Land 

Proposed Development Residential 

Grid Reference SK 43336 47273 – 443336, 347273 

Site Area Approximately 5.35ha / 53,490m2 

Local Planning Authority Amber Valley District Council  

Postcode DE75 3PQ 
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2.2  Site Description 
 

Site is situated on land located to the rear of Bailey Brook Farm buildings.  Fall Road is accessed 
off the A6007 High Street which passes through Heanor in a north-west direction.  Access to the 
site is gained via the far east of Fall Road where the public highway terminates and a private 
gravel/rough track heads north toward the existing farm buildings. The track then continues north 
through a small siting of farm buildings and then opens out onto fields 
 
The site is comprised of a several fields bounded by mature hedges, brush and mature trees and 
are believed to be used for grazing livestock.  The southern edge of the site bounds with the rear 
gardens of the properties on Fall Road and then slopes significantly toward the northern boundary 
and Bailey Brook.  The topographical survey conducted for the site confirms levels along the 
southern boundary at approximately between 76m and 71m AOD and along the northern boundary 
with Bailey Brook to approximately between 67m and 65m AOD. This gives the south to north 
sloping of the site a general difference in elevation of 8m. 

 
The Bailey Brook runs generally in an east to west direction along the northern boundary of the 
site and forms a tributary of the River Erewash.  Other notable watercourses that contribute to the 
Brook are seen immediately west of the site in the form of a small stream.  It is not known if the 
stream serves as a natural land drainage channel or functional surface water stream from nearby 
catchments or both. 
 
To the north of the site the Bailey Brook embankments are seen to rise in elevation up to 3m in 
height and then plateau out across the former Coal Authority land.  Within the plateau area are 
located 2 No. of stilling ponds separated by man-made levees with high-level overflow pipes 
connecting each.  It is believed that the ponds were constructed to attenuate and store large 
volumes of runoff collected on the former Coal Authority land from higher elevations of land to the 
north. 
 

2.3  Planning Context 
 

The proposals for the site see the development of approximately 175 new residential dwellings 
comprising of both semi-detached, detached and apartment properties.  The development 
incorporates both adoptable highways and access-ways through the site to provide access to the 
proprietors and public via the land. 
 
The general topography of the proposed development has been set out such that all buildings are 
proposed outside of the flood zones 2 & 3 of the Bailey Brook. Please refer to Appendix A for 
existing site topography and proposed development site layout drawings. 
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3. FLOOD RISK ASSESSMENT 
 

3.1  Possible Flooding Mechanisms  
 

Table 3: Possible Flooding Mechanisms 
 

Source / Pathway Significant Comment / Reason 

Fluvial Yes The Bailey Brook lies marginally within the northern boundary 
of the site and within Flood Zone 2 according to the EA flood 
maps. 

Tidal / Coastal No The site is remote from the sea having levels above 65.00 
(mAOD) 

Pluvial  
(Urban Drainage) 

Yes The proposed development increases the surface area of the 
existing site.  There is requirement to manage pluvial runoff 
within the development proposals. 

Groundwater 
 

- Has not been determined as part of this assessment  

Overland Flow No The site has a significant cross-fall toward the Bailey Brook 
where site levels are approximately 8m above the brook to 
the south.  Overland flow across the site is not considered to 
present a risk. 

Infrastructure 
Failure 

No A large below ground foul water sewer crosses the site in a 
west to east direction running adjacent to the Bailey Brook.  
The depth and condition of this sewer have not been verified 
for the purposes of this report. 

Surface Water 
Ponding 

No No evidence of surface water ponding present on the site and 
unlikely to present a risk due to the topography. 

Reservoirs, 
Canals, and Other 
Artificial Sources 

No Stilling ponds on the former Coal Authority land directly 
adjacent and north of the site are situated at higher elevation 
than the Bailey Brook and discharge at location upstream of 
the site but are not known or identified to be a direct cause of 
flooding to the Bailey Brook. 

 
The primary sources of potential flooding to the site are seen from fluvial flooding of the Bailey 
Brook and Pluvial (urban drainage) flooding due to a significant increase of proposed site 
impermeable area.  
 

3.2  Model Flood Data  
 

Information available prior to this assessment confirms the existing site is within Flood Zones 1, 2 
& 3 (as shown on map extract within Section 1 of this report).   The retrieval of Modelled Flood 
Data (as per the EA Guidance Note 1) was necessary to assess the areas that fall within more 
vulnerable flood zones with their topographical elevation.  Refer to Appendix B containing the 
Agency’s extract data as referenced below. 
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3.3  Fluvial Flooding 
 

The Modelled Extents Map ref: E4741-MFO and document ref: E4741_SA have been based on 
the River Erewash SFRM2 Study, Hyder, 2013 model and information centred on the site locality. 
 
The nearest modelled node reference no. bai_2253d of the Bailey Brook is located downstream 
and approximately 400m east of the site.  At this location the following flood heights are expected: 
 
1 in 100 year – 1% annual probability (a.p.) – flood height: 62.37m AOD 
1 in 100 year + 20% climate change – 1% + 20% cc a.p. – flood height: 62.41m AOD 
1 in 200 year – 0.5% a.p. – flood height: 62.42m AOD 
1 in 1000 year – 0.1% a.p. – flood height: 62.56m AOD 
 
Although the site boundary is confirmed to fall within medium and high vulnerability to flood risk 
zones, the modelled extent data and maps indicate the flooding potential within this area occurs 
downstream of the site with its severe flood height of 62.56m being approximately 2.5m below the 
lowest level on site and does not present a flood risk to the site. 
 
Comparison of this data with the flood maps showing the Bailey Brook modelled flood heights 
suggests the overall site and future building limits are not at risk. 
 

3.4  Historic Flooding 
 

According to the EA’s Historic Flood Event Map ref: E4741-FEO and document ref: E4741_SA 
(Appendix B), the Heanor area experienced its most severe flooding event in 1956 from fluvial 
flows as a direct result of the River Erewash exceeding its channel capacity where no raised 
defences existed. The site including the surrounding the area was not affected by this event.  To 
the best of the Client’s knowledge, the site has not experienced any recent flooding of the Bailey 
Brook on site. However, high water levels have been experienced and observed to encroach on 
low-level channel banks and land swells forming part of the existing embankments. 
 
 

3.5  Flood Defences 
 

There are no recorded man-made flood defences that benefit the site or the surrounding area of 
the Bailey Brook. 

 
 
 
 
3.6  Climate Change 

 

The remote position of the site from the sea and its elevation implies that it would not be subject to 
the expected sea level rise in this region. It would remain subject to the climatic changes in the 
rainfall amounts and frequency but these should be adequately contained within the 
development’s method of runoff disposal via local sewerage infrastructure or SUDS. 
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DEFRA document: National Standards for Sustainable Drainage Systems states that ‘Drainage 
systems must be designed so that, unless an area is designated for flood management in the 
Local Flood Risk Management Strategy, flooding from the drainage system does not occur: 
 

a) On any part of the site for 1 in 30 year rainfall event; and 
b) During a 1 in 100 year rainfall even in any part of: 

 a building (including basement); or 

 utility plant susceptible to water (e.g. pumping station or electricity substation); or 
c) On neighbouring sites during a 1 in 100 year rainfall event. 
 
The Local Planning Authority should be consulted to establish the level of climate change 
provision that should be incorporated within the design rainfall frequency and intensity. These 
usually range from between 20 – 30% additional flows for both below ground and above ground 
measures. Further enquiry with Sewerage Undertaker is needed to establish if existing public 
sewerage infrastructure can accommodate proposed flows.  
 

3.7  Application of the Sequential & Exception Test 
 

In accordance with NPPF flood risk vulnerability and flood zone ‘compatibility’ the site falls within a 
‘More Vulnerable’ classification of land use for residential development. 
 
As designated within NPPF Table 3 (and the now superseded Appendix D, paragraph D15 of 
PPS25) the site falls within zones and 2 & 3 which would subject the site to the exceptions test, 
however, the proposed development of the site falls outside of these flood zones and should 
therefore be considered as ‘appropriate for development’. 
 

Table 1: Flood risk vulnerability and flood zone ‘compatibility’ 
 

Flood Risk 
Vulnerability 
classification 

Essential 
Infrastructure 

Water 
compatible 

Highly 
vulnerable 

More 
vulnerable 

Less 
vulnerable 

F
lo

od
 Z

on
e 

Zone 1      

Zone 2 
  

Exception 
Test 
Required 

  

Zone 3a Exception 
Test 
Required 

  
Exception 
Test 
Required 

 

Zone 3b 
Functional 
floodplain 

Exception 
Test 
Required 

    

 

 
Key: 
 

   Development is appropriate.   

    Development should not be permitted. 
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4. DEVELOPMENT DRAINAGE 
 

The total gross site area: 5.35ha (53490m2) 
Current site: Greenfield (operational agricultural grazing) 
Proposed site: Residential development comprising; adoptable highways, private drives and 
access ways, parking areas and other associated hard-standing areas: 
 
Total estimated proposed impermeable area: 2.2ha (22000m2) 
Total estimated proposed ‘greenfield’ area: 3.25ha (32490m2) 

 
In compliance with the National Standards for Sustainable Drainage Systems – Section B6 
(Approach 2) the development should follow a design principle that restricts the proposed 
development runoff to 2.0 l/s/ha (or to approximately 11.0 l/s over 5.35ha) if methods of SUDS can 
be optimised on the site, or alternatively, consider reducing the gross runoff rate to an imposed 
allowable discharge rate by the Sewerage Undertaker. 
 
As much surface runoff should infiltrate to the ground as is reasonably practicable.  If there is an 
unacceptable risk of ground instability or subsidence, or, the rate of runoff is greater than that 
which can infiltrate to the ground, it may be necessary to consider a system that facilitates both 
above and below ground storage (with attenuation where applicable). In these instances, 
consultation with the Environment Agency, Local Authority and Sewerage undertaker will be 
required. 
 
 

4.1  Greenfield Runoff – Existing Site 
 

Initial Greenfield runoff estimates have been calculated using Microdrainage© software with the 
application of the IH124 program using FSR Method and summarised as follows: 
 
Parameters used for locality:  
SAAR: 738mm 
Soil Index: 0.45 
Region No. 4 

 
Pre-development Greenfield Rates: 
QBAR - 1 in 2 years = 28.7 l/s 
QBAR - 1 in 30 years = 62.6 l/s 
QBAR - 1 in 100 years = 82.2 l/s 

 
Post development Greenfield Rates: 
QBAR - 1 in 2 years = 18.9 l/s 
QBAR - 1 in 30 years = 41.3 l/s 
QBAR - 1 in 100 years = 54.2 l/s 

 
The reduced post development ‘greenfield’ rates should be taken as a guideline only until detailed 
engineering design has been carried out. 
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4.2  Proposed Development Drainage 
 

In the absence of a Ground Investigation Report to establish groundwater presence and suitability 
for infiltration methods it has been assumed that the ground has a 0 ground porosity value for the 
purposes of calculation.  Under normal design conditions, runoff destination from this particular 
development should be considered via the following 2 routes: 
 

 Discharge to the ground via infiltration methods (SUDS); 

 Discharge to a surface water body (in this case the Bailey Brook tributary – where it does 
not present a risk for potential flooding to people or property). 

 
Drainage calculations summarised in this section have been carried out in accordance with the 
Wallingford Procedure – ‘The Rational Method’ and provide estimated development rates and 
volumes without mitigation measures accounted for. 

 
Table 4 – Post-development Runoff Rates 

 

 Greenfield Impermeable Combined Combined + 30% CC 

1 in 2 Years 18.9 l/s 415 l/s 434 l/s 564 l/s 

1 in 30 Years 41.3 l/s 994 l/s 1035 l/s 1346 l/s 

1 in 100 years 54.2 l/s 1238 l/s 1292 l/s 1680 l/s 

 
 

Table 5 – Post development Runoff Volume 
 

Return Period Storage Volume 

1 in 100 years + 30% climate change 1278 m3 

 
 

Runoff volume calculation has been based on a 0 ground porosity value and provides a ‘worst 
case’ 1 in 100 year + climate change storage requirement for the development over a 6 hour 
duration. 
 
It is normal practice to design drainage systems to maintain storm events below ground up to 1 in 
30 year without flooding, the difference between the 1 in 30 year and 1 in 100 year plus climate 
change should be permitted to flood the surface in a controlled manner provided that no buildings 
will flood as a result, and runoff volume can be contained within the boundary of the site. 

 
In conclusion of the above rates and volume, the final engineered design should be based on a 
confirmed and verified ground porosity value to assist with accurate output and the designated 
required volumes conversant with local ground conditions.  
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Proposed storage volumes should be provided for in isolation throughout the overall drainage 
scheme design and not confined to a singular storage system, this will help reduce downstream 
velocity, storage area requirements and optimise the level of control of runoff throughout the 
development. 
 
Additionally, alternative methods of runoff control and sustainable drainage methods must be 
considered so that they reduce where possible the volume and runoff rates generated by the 
proposed development.  Further discussion with the EA and LPA to establish the suitability of the 
SUDS should be made and consider the following techniques. 
 
Permeable Paving 
Used on all private drive and access areas (including public highway areas subject to confirmation 
of adoption matters).  This would ensure that these areas could be classified as ‘Greenfield’ runoff 
for design calculation purposes, and assist in reusing natural ground porosity.  The porosity of the 
ground, although not established during the preparation of this report, would ultimately help 
determine whether a full infiltration method would be suitable, or if partial infiltration is required. 

 
Aquacell / Stormcell - Below Ground Storage 
Installed either online or offline of main sewer routes and designed to accommodate volumes 
generated by a 1 in 100 year + climate change event.  Although the storage of 1 in 30 year event 
is generally considered acceptable by LPA’s, the provision of above ground storage for events > 
30 years on development with high volumes of hard-standing, or where topography limits the 
effective use of un-development land space, it is often necessary to accommodate below ground 
where feasible.  Alternatively, a system should be designed to prevent the accumulation of high 
runoff rates directed to one area of the site. This may be achieved by implementing a number of 
controlled upstream drainage sub-schemes engineered to attenuate flows from smaller catchment 
zones within the site. 
 
Attenuation can be achieved effectively by the inclusion of flow control devices such as Hydro-
Brakes, Crown Vortex Controls and also Orifice Plates, all of which essentially slow the velocity of 
discharge outflowing from the system. 
 
Swales and Infiltration Drainage 
Where the proposed site development layout permits, it may be possible to introduce swales along 
highways, driveways and other shared access ways to collect runoff draining to low spots and use 
the natural drainage of the existing ground area to minimise flows produced from the development. 
 
Over-sized Pipe Infrastructure 
Utilising over-sized pipes and manholes for storage should be considered, particularly, for 
proposed adoptable drainage schemes to reduce potential down-stream issues.  Although the 
general introduction of over-sizing of infrastructure has a bearing on material and resource usage, 
it should be considered for the use on adoptable systems only and would be subject to agreement 
with the Sewerage Undertaker (i.e. Severn Trent Water). 
 
In conclusion of the aforementioned SUDS elements, further investigation should be carried out on 
site to establish ground porosity and the suitability for infiltration based drainage systems. 
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5. MITIGATION MEASURES 
 

5.1  Flood Risk Management – Runoff Control 
 

In the event drainage infrastructure failure, overland flood flows would potentially occur if sewer 
systems became over-loaded, surcharged and subsequently spill over hard-standing areas of the 
site.  The natural route of overland flooding on the site would flow toward the north of the site and 
eventually spill into the Baily Brook.  Installation of kerbs, dwarf walls or bunds to protect buildings 
might cause flows to accumulate elsewhere or swell in undesirable locations on site, so careful 
consideration should be made on how potential overland flows might collect and how they also 
may be effectively stored on site without presenting a flood risk to people or property.  
 
Areas of public open space may be facilitated as flood storage zones where, if storm events 
overload and surcharge the drainage system, flows may be collected and stored in a safe and 
controlled manner and percolate the ground under natural conditions. 
 

5.2  Building Finished Floor Levels 
 

Where, in compliance with Approved Document Part M: Ramped Disabled Access (level threshold) 
may be required, ground level to the building should be raised locally to the entrance to achieve 
this.  Suitable measures should be taken to prevent ingress of water into the dwelling as for normal 
good building practise (threshold drainage or sloping the path slightly away from the entrance).  
Elsewhere, a stepped access of at least 150mm min. should be used if feasible. 
 
A minimum building floor level of 600mm above the 1 in 100 year + climate change flood height is 
achievable for all proposed dwellings on site.  Development near to the Bailey Brook is proposed 
to be situated at an elevation that is significantly higher than the estimated Bailey Brook flood 
extents and if required, groundworks should permit the ability to raise surrounding levels to suit 
accordingly and prevent risks of flooding. 
 
An operation and maintenance strategy for drainage systems should be adopted to ensure that the 
level of flood risk does not increase in these areas. 
 
Where drainage systems are designed such that below ground sewers, or storage systems are 
within areas of the site where potential ground water levels may fluctuate and impact on the 
ground,  these may be addressed in terms of regular drainage maintenance such as: 
 

 Regular checking and clearing of silt traps, channel drains and other exposed gullies. 
 Periodical inspection and clearing of drain runs and any storage / infiltration systems. 
 Clearing gutter systems of debris. 

These measures should be carried out at no more than 6 monthly intervals dependant on how 
various elements perform. 
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6. CONCLUSIONS 
 
This Flood Risk Assessment has been prepared in accordance with the requirements set out in 
National Planning Policy Framework (NPPF) in support of the outline planning application for the 
development of 175 residential dwellings on Land off Fall Road, Heanor, Derbyshire. 
 
The site is confirmed to lie within flood zones 1, 2 & 3 of the Bailey Brook on EA’s flood zone 
maps, but given the proximity of the flood zones in relation to the site layout, the proposed 
development is not at risk of fluvial flooding. 
 
The proposed residential use of land creates a ‘More Vulnerable’ classification under the Flood 
Risk Vulnerability chart but it does not require the Sequential or Exception Tests and development 
is considered as appropriate for the site. 

 
Significant increase of impermeable area of development on Greenfield land does present a flood 
risk in essence, but through careful final engineering design adopting SUDS and source control 
principles, the development can become sustainable and not present a potential flood risk. 

 
The existing sewerage infrastructure has not been investigated for climate change provision in the 
context of planned development.  Climatic changes in the rainfall amounts and frequency of the 
proposed development should be adequately designed and contained within below ground 
infrastructure. 

 
Following this assessment, Michael Evans & Associates Ltd would recommend the Local Planning 
Authority consider the permitting of development for this site.  It is further advised that the LPA 
facilitate a means by which the developer must be compliant with the advice included within this 
report so far as is reasonable. 
 
The measures outlined within this report have been designated to highlight sustainable means of 
infrastructure development and to mitigate impact on the Bailey Brook as a result of the 
development.  
 
This report has been undertaken under contract and instruction of Mr Steven Creswell.  No 
reliance should be made by any party other than Mr S. Fields as to its adequacy or completeness 
in relation to future development requirements of the area under consideration.  Michael Evans & 
Associates Ltd will accept no liability in relation to the use of data contained in this report by third 
parties. 
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APPENDIX A – SITE PLANS 
 
Page intentional left blank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 







PRE-DEVELOPMENT RUNOFF - GREENFIELD

Using Microdrainaged application of IH124 Method in accordance with table 4.2 SUDS Manual [CIRIA 2007]

Total Site Area =

Impermeable Area = :. assume previous site usage 100% greenfield

2 years = l/s

30 years = l/s

100 years = l/s

Calculation Parameters: Greenfield Area = ha

SAAR =

Soil =

M5-60 Rainfall = mm

POST DEVELOPMENT RUNOFF - GREENFIELD

Total Site Area =

Impermeable Area = :. assume 22000 m
2
 drained surfaces - 31490 m

2
 'greenfield'

2 years = l/s

30 years = l/s

100 years = l/s

Calculation Parameters: Greenfield Area = ha

SAAR =

Soil =

M5-60 Rainfall = mm

POST DEVELOPMENT RUNOFF - IMPERMEABLE AREAS

Referenced Percentage Runoff equations to Wallingford Procedure 'The Rational Method '

Using The Rational formula:  Qp = CiA  [formula 7.18 - Vol.1] where:

= discharge rate [l/s]

= coefficient C = Cv x Cr [Cv = volumetric coefficient and Cr = routing coefficient - formula 7.19]

= rainfall intensity [mm/hr]

= mean rainfall intensity [mm/hr]

= area of drained impermeable surface = Aimp = Atot - Agreen

For Qp in l/s [litres per second] apply factor of 0.36 to formula: Qp = CiA / 0.36

> Determine C from Vol.1

Cv =

Cr = C =

NOTES:

TEL: 01332 871 840 PROJECT NO.:

PROJECT: LAND OFF FALL ROAD, HEANOR, DERBYSHIRE                                                             

DEVELOPMENT RUNOFF CALCULATIONS (FRA)

BY:

SHEET NO.:

FAX: 01332 871 840

12-052 1 of 3CONSULTING CIVIL & STRUCTURAL ENGINEERS         DATE:
APR 2013

34 STATION ROAD, DRAYCOTT, DERBYSHIRE DE72 3QB.

MICHAEL EVANS & ASSOCIATES LTD

COPYRIGHT ©

CHECKED: REVISION:

BJJ - -

5.35

738

Qp

C

0.45

0.45

20

53490

28.7

62.6

82.2

20

1.30 1.17

22000 m
2

m
2

QBAR rural

0.9

18.9

41.3

54.2

3.15

738

QBAR rural

QBAR rural

53490

0

QBAR rural

QBAR rural

QBAR rural

A

i

i

m
2

m
2



> Determine i - 2 year return period

M5-60min = mm [FSR maps]

r = [FSR maps]

D = min [rainfall duration appropriate to time of concentration]

T = year [return period]

M5-D formula 6.4 - Vol.1

Z1 = [using Fig. 6.3b - Vol.1]

:. = x = mm

MT-D formula 6.5 - Vol.1

Z2 = for M2 [from Table 6.2 for M5 - Vol.1]

:. = x = mm

Determine i  - for drainage design [formula 6.7 - Vol.1]

i = = = mm/hr

> Determine i - 30 year return period

D = min [rainfall duration appropriate to time of concentration]

T = year [return period]

M5-D applies as previous = mm

MT-D formula 6.5 - Vol.1

Z2 = for M30 [from Table 6.2 for M5 - Vol.1]

:. = x = mm

Determine i  - for drainage design [formula 6.7 - Vol.1]

i = = = mm/hr

> Determine i - 100 year return period

D = min [rainfall duration appropriate to time of concentration]

T = year [return period]

M5-D applies as previous = mm

MT-D formula 6.5 - Vol.1

Z2 = for M100 [from Table 6.2 for M5 - Vol.1]

:. = x = mm

Determine i  - for drainage design [formula 6.7 - Vol.1]

i = = = mm/hr

Applying Qp = CiA / 0.36

1 year = x x / = l/s

30 year = x x / = l/s

100 year = x x / = l/s
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POST DEVELOPMENT RUNOFF - COMBINED

Combined runoff rates for post development 'greenfield' and impermeable areas:

Impermeable

1 year = l/s + l/s = l/s 1 year = l/s

30 year = l/s + l/s = l/s 30 year = l/s

100 year = l/s + l/s = l/s 100 year = l/s

POST DEVELOPMENT RUNOFF VOLUME (100yr 6hr duration event)

Percentage Runoff equation - formula 7.3 - Vol.1

PR = percentage runoff

PIMP = percentage of impermeable area

SOIL = soil type [from FSR maps]

UCWI = urban catchment wetness index [from Fig 9.7 - Vol.1 for SAAR]

*Note: in formula 7.3 where PR < 40% PIMP, PR to be made equal to 40% PIMP

> Determine PIMP of total catchment [total site area]

Total site area = m
2

m
2

= % of the site area connected to drainage systems pre-development.

m
2

= %

m
2

= %

Pre-development PR = [0.829 x 0] + [25.0 x 0.45] + [0.078 x 70] - 20.7 = %

Post development - pre-mitigation: PR = [0.829 x 41] + [25.0 x 0.45] + [0.078 x 70] - 20.7 = %

Post development - mitigated: PR = [0.829 x 0] + [25.0 x 0.45] + [0.078 x 70] - 20.7 = %

> Determine 100 yr return period 6 hr duration event:

M5-60min = mm [FSR maps]

r = [FSR maps]

D = min [rainfall duration appropriate to time of concentration]

T = year [return period]

M5-D formula 6.4 - Vol.1

Z1 = [using Fig. 6.3b - Vol.1]

:. M5-360 = x = mm

MT-D formula 6.5 - Vol.1

Z2 = for M100 [from Table 6.2 for M5 - Vol.1]

:. M100-360 = x = mm

= mm

PR equation: Volume of runoff = rainfall [mm] / 1000 x total catchment area [m
2
] x PR / 100

:. Post development: pre-mitigation Runoff Volume = / x x = m
3
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Modelled Extents Map centred on Fall Road, Heanor - created 9 April 2013 Ref: [E4741]
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The following information, including the modelled extents mapping, has been produced including the effect of any local defences. 

     

Node point reference Location 

20% (1 in 5 year) 
modelled level 
(mAOD) 

20% (1 in 5 year) 
modelled flow 
(m3/s) 

10% (1 in 10 year) 
modelled level 
(mAOD) 

Bai_2253d SK 43972 47259 62.07 5.24 62.15 

Bai_2106 SK 44083 47154 60.92 5.23 61.07 

Bai_1981 SK 44166 47064 60.63 5.33 60.88 

Source: River Erewash SFRM2 Study, Hyder, 2013   

     

     

     

Node point reference Location 

10% (1 in 10 year) 
modelled flow 
(m3/s) 

5% (1 in 20 year) 
modelled level 
(mAOD) 

5% (1 in 20 year) 
modelled flow 
(m3/s) 

Bai_2253d SK 43972 47259 6.51 62.22 8.05 

Bai_2106 SK 44083 47154 6.29 61.21 6.68 

Bai_1981 SK 44166 47064 6.61 61.05 8.07 

Source: River Erewash SFRM2 Study, Hyder, 2013   

     

     

     

     



Node point reference Location 

2% (1 in 50 year) 
modelled level 
(mAOD) 

2% (1 in 50 year) 
modelled flow 
(m3/s) 

1.33% (1 in 75 year) 
modelled level 
(mAOD) 

Bai_2253d SK 43972 47259 62.31 10.71 62.34 

Bai_2106 SK 44083 47154 61.41 6.89 61.50 

Bai_1981 SK 44166 47064 61.26 10.66 61.35 

Source: River Erewash SFRM2 Study, Hyder, 2013   

     

     

     

     

Node point reference Location 

1.33% (1 in 75 year) 
modelled flow 
(m3/s) 

1% (1 in 100 year) 
modelled level 
(mAOD) 

1% (1 in 100 year) 
modelled flow 
(m3/s) 

Bai_2253d SK 43972 47259 12.19 62.37 13.41 

Bai_2106 SK 44083 47154 6.96 61.57 7.03 

Bai_1981 SK 44166 47064 12.11 61.42 13.28 

Source: River Erewash SFRM2 Study, Hyder, 2013   

     

     

     

     



Node point reference Location 

0.5% (1 in 200 year) 
modelled level 
(mAOD) 

0.5% (1 in 200 year) 
modelled flow 
(m3/s) 

0.1% (1 in 1000 
year) modelled 
level (mAOD) 

Bai_2253d SK 43972 47259 62.42 17.13 62.56 

Bai_2106 SK 44083 47154 61.71 7.17 62.12 

Bai_1981 SK 44166 47064 61.52 16.87 61.85 

Source: River Erewash SFRM2 Study, Hyder, 2013   

     

     

     

     

Node point reference Location 

0.1% (1 in 1000 
year) modelled flow 
(m3/s) 

1% + 20% flow (1 in 
100 year plus 
climate change) 
modelled level 
(mAOD) 

1% + 20% flow (1 in 
100 year plus 
climate change) 
modelled flow 
(m3/s) 

Bai_2253d SK 43972 47259 31.20 62.41 16.09 

Bai_2106 SK 44083 47154 7.56 61.67 7.11 

Bai_1981 SK 44166 47064 30.82 61.50 15.97 

Source: River Erewash SFRM2 Study, Hyder, 2013   
 
 
 
 



Historic Information 

Map 
Reference 

Flood Event Code Name Start Date End Date Source of 
Flooding 

Cause of 
Flooding 

1956 03412FEG1956095 19560101 01/01/1956 01/01/1956 main river channel 
capacity 
exceeded (no 
raised 
defences) 

 
 
Defence Information 
There are no Environment Agency maintained raised defences at this location. 
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Environment Agency, Trentside Offices, Scarrington Road, West Bridgford, Nottingham, NG2 5BR 
Customer services line: 03708 506 506 
Email: enquiries@environment-agency.gov.uk 
www.environment-agency.gov.uk 

  

Barry J Jones 
Michael Evans and Associates Ltd 
34 Station Road 
Draycott 
Derby 
 
DE72 3QB 
E-mail: Barry@mevans.co.uk 

Our Ref: E-FRA/4741 

Your Ref:  

Date: 
 

12 April 2013  

 
Dear Barry J Jones 
 

  

 
Provision of Product- for Product 4 Off Fall Road, Heanor 
 

Thank you for your request of 14 March to use Environment Agency data, Product-4, in 
the development of the Product 4 Off Fall Road, Heanor.  The information is attached.   
 
If you have requested this information to help inform a development proposal, then you 
should note the detail in the attached advisory text on the use of Environment Agency 
Information for Flood Risk Assessments / Flood Consequence Assessments.  
 
This information is provided subject to the enclosed Standard Notice, which you should 
read.  
 
Further details about the Environment Agency information supplied can be found on our 
website: 
http://www.environment-agency.gov.uk/homeandleisure/floods/31656.aspx 
http://publications.environment-agency.gov.uk/pdf/GEH00306BKIY-e-e.pdf?lang=_e 
http://publications.environment-agency.gov.uk/pdf/GEHO0609BQDS-E-E.pdf 
 
 
Yours sincerely 
 
 
 
Diane Edwards 
External Relations Officer 
 

For further information please contact Midlands Customer Service Team 
Central/East/West on 0115 846 3691/3696 
Fax:- 0115 982 8319 
Direct e-mail:- MIDLANDSCUSTOMERSERV@environment-agency.gov.uk 
 
 
Enc. 
Flood Map  
Standard Notice  

http://www.environment-agency.gov.uk/homeandleisure/floods/31656.aspx
http://publications.environment-agency.gov.uk/pdf/GEH00306BKIY-e-e.pdf?lang=_e
http://publications.environment-agency.gov.uk/pdf/GEHO0609BQDS-E-E.pdf
mailto:MIDLANDSCUSTOMERSERV@environment-agency.gov.uk

