
Site 43 Kibblesworth 
Stage 1 SuDS Suitability and 
Viability Assessment 

Draft 

January 2013 

Gateshead Council 

Civic Centre 
Regent Street 
Gateshead 
Tyne & Wear 
NE8 1HH

62689
Typewritten Text
Examination Library Feb-14



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 43 
Kibblesworth\Site 43 Kibblesworth - Rev B.doc 

i

 

JBA Project Manager 
René Dobson 
Port Neuk 
1 Longcraig Road 
South Queensferry 
EDINBURGH 
EH30 9TD 
 

Revision History 

Revision Ref / Date Issued Amendments Issued to 

Draft  N/A G. Wilson Gateshead 
Council 

Rev A / 03.05.2013 Figure 1, Land take, and 
comments on flood risk 
added  

G. Wilson Gateshead 
Council 

Rev B Location of SuDS moved to 
reflect client comments 

G. Wilson Gateshead 
Council 

Contract 
This report describes work commissioned by M. A. Barker, on behalf of Gateshead Council, by a 
letter dated11th December 2012.  Gateshead Council’s representative for the contract was 
Gayle Wilson of Gateshead Council.  René Dobson and Karen Morris of JBA Consulting carried 
out this work. 

 

Prepared by  .................................................. Karen Morris  

 

 

Reviewed by  ................................................. Stephen Farrar MEng CEng MICE  

  

 

Approved by  .................................................. David Bassett BSc MSc CEnv MCIWEM C.WEM  

 
Purpose 
This document has been prepared as a Stage 1 SuDS Suitability and Viability Assessment for 
Gateshead Council.  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 Gateshead Council.  



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 43 
Kibblesworth\Site 43 Kibblesworth - Rev B.doc 

ii

 

 

Copyright 
© Jeremy Benn Associates Limited 2013 

Carbon Footprint 
 

231g 

 

A printed copy of the main text in this document will result in a carbon footprint of 181g if 100% 
post-consumer recycled paper is used and 231gif primary-source paper is used.  These figures 
assume the report is printed in black and white on A4 paper and in duplex. 

JBA is aiming to achieve carbon neutrality.  

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 43 
Kibblesworth\Site 43 Kibblesworth - Rev B.doc 

iii

 

 

Executive Summary  
 

It is proposed to develop the greenfield site located on the north western outskirts of 
Kibblesworth for residential development with associated roadways and amenities. The site 
slopes from west to east which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. However shallow groundwater may be present for a majority of the site and surrounding 
areas. Ground conditions may be susceptible to landslides and running sands may be present; 
however increased infiltration is unlikely to cause geohazards, though potential impacts should 
be considered. 

Local data indicates the site is within an area believed to contain underground mine workings, 
though there are no known mine shafts within the site boundaries. The site may have also been 
used as an opencast mine with workings filled with clay when the mine closed. A mining report 
should be obtained from the Coal Authority to determine the extents of any underground mine 
workings. This could affect the location of SuDS but not their general design. 

Site ground conditions are likely to be of moderate permeability. Primary discharge is likely to be 
to the local land drainage network ultimately discharging into the Coltspool Burn. The site is not 
located within a groundwater source protection zone therefore runoff arising from roof areas will 
need to undergo 1 stage of SuDS treatment and runoff arising from all other impermeable areas 
will need to receive 2 stages of SuDS treatment prior to disposal.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 40.1l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 1688m3 and 2869m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 1037m3 and 2565m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary; although 
flooding from various sources has occurred in the Grange Estate and Kibblesworth Bank/The 
Crescent. EA flood mapping indicates the site is not susceptible to surface water flooding; 
however a distinct surface water flow path from Ouslaw Lane through the site to the Coltspool 
Burn is indicated as is four small areas of potential ponding, though development ground works 
are likely to remove/rework these areas. Local residents have raised many concerns regarding 
the development of this site with regards to exacerbating existing flooding issues as well as the 
impact on the existing drainage network which they consider to be poorly maintained and may be 
under capacity. The site is not protected by any recorded national flood defences. Peak flow rate 
and volumes should be restricted to greenfield rates to ensure runoff from the development does 
not increase the risk of flooding to areas downstream.  

Farm buildings may have been used for the bulk storage of petroleum fuels, fertilizers, pesticides 
or herbicides which are a potential source of residual contamination. On site ground 
investigations should be carried out to determine any areas of potential contamination and the 
effects they may have on ground conditions and potential impacts of infiltrating surface water to 
the ground. 

The site lies within an area of medium landscape sensitivity and supports a range of habitats 
including native hedgerows, semi improved grassland and individual/ small copses of 
broadleaved trees and shrubs, these can be integrated into the development design/SuDS 
design to create integrated green networks and complex niche habitats. 
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The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

There may be opportunities to help alleviate flooding in the area of Kibblesworth Bank/The 
Crescent by incorporating overland flows within site control SuDS; although this could increase 
the footprint of the SuDS, there may be gains for both developer and council. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 43 is located on the north western outskirts of the Kibblesworth settlement approximately 
6.5km south of the centre of Gateshead. Site topography slopes from the west to east with 
levels ranging from approximately 75m AOD in the west (Ouslaw Lane) to approximately 50m 
AOD in the east (Allotments). The site is characterised by open farmland with public access 
footpaths running north to south on through the eastern half of the site and a second along the 
eastern boundary adjacent to the allotments. Overhead cables run west to east through the 
north of the site; north to south through the east of the site; and north to south through the 
west of the site near the existing farm buildings. The south west portion of the site is used for 
storage of hay bales.  The site is bisected by native mature hedgerows running approximately 
north to south through the site. There are also existing mature trees and hedgerows 
delineating the north, south and western boundaries. 

The site is bounded to the north by an unnamed watercourse, mature woodland and open 
farmland; to the east by allotments and open farmland; to the south by residential properties 
and farm buildings along Kibblesworth Bank; and to the west by Ouslaw Lane and open 
farmland. 
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Grid Reference NZ 23989 56776 

Total Site Area 9.6ha 

Proposed Land Use 162 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site; however there has been recorded incidents of 
flooding from the NWL sewer on the Grange Estate; flooding from surface water has occurred 
on the Grange Estate and Kibblesworth Bank/The Crescent. EA flood mapping indicates the 
site is not susceptible to surface water flooding; however a distinct surface water flow path 
from Ouslaw Lane through the site to the Coltspool Burn is indicated as is four small areas of 
potential ponding, though development ground works are likely to remove/rework these areas. 
Local residents have raised many concerns regarding the development of this site with 
regards to exacerbating existing flooding issues as well as the impact on the existing drainage 
network which they consider to be poorly maintained and may be under capacity. The site is 
not protected by any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it. Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at the 
Kibblesworth Bank/The Crescent. The storage provided to alleviate flooding would be in 
addition to that required for SuDS. This storage would be best placed around the indicative 
SuDS location, see Figure 1. Further investigation and study will be required to determine 
what volume of storage and hence land take is required to reduce flooding, and whether this 
would be cost beneficial.  There may be the opportunity of working with the developer to 
reduce flood risk to others by managing surface water within the development through 
planning gain, and it is recommended that this approach is explored further. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site; however shallow ground water 
has been indicated for a majority of the site and the surrounding areas. Subsurface ground 
conditions are likely to be of moderate permeability with ground water likely to be less than 3m 
below the ground surface. Superficial deposits are likely to have a highly variable permeability 
with deposits of more than 3m deep across the site. Ground conditions may be susceptible to 
landslides and running sands may be present; though increased infiltration is unlikely to cause 
geohazards, potential impacts should be considered. The site is not located within a 
groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is in an 
area at risk of ground instability due to coal mining. Local data provided by Gateshead Council 
indicates the site is within an area believed to have been an open cast mine then filled with 
clay when the mine was closed, though there are no known mine shafts within the site 
boundaries or immediate vicinity. A mining report should be obtained from the Coal Authority 
to determine the extents of any underground mine workings. On site ground investigations 
may also be required to determine any impacts this could potentially have. This could affect 
the location of SuDS but not their general design. 
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3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be of moderate permeability; however shallow 
ground water may have an impact on how much water can be infiltrated; on site permeability 
testing would be required to confirm the rate of infiltration. 

Discharge to Surface Water Body  

The Coltspool Burn runs west to east along the northern boundary of the site, an additional 
unnamed watercourse/land drain discharging into the Colspool Burn is located to the east of 
the site. Both of these watercourses are susceptible to surface water flooding therefore a site 
specific flood risk assessment may be required to determine the effects surface water 
discharge will have on areas downstream.  

Discharge to Surface Water Sewer 

Northumbrian Water Ltd sewer records show two surface water sewers within the vicinity of 
the site. 

• A diameter 450mm surface water sewer in Kibblesworth Bank; reaching this sewer 
would require a wayleave through potentially private property. 

• A diameter 450mm surface water sewer at the junction of Kibblesworth Bank/The 
Crescent and Kibblesworth Bank that discharges into the unnamed watercourse/land 
drain to the east of the site. 

The condition and capacity of this sewer is unknown at this time and any future connections 
would require NWL consent. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Kibblesworth Bank for the area with properties 
only. However the Council have indicated that local highway drains would not be able to 
accept runoff from new developments. 

Discharge to a Combined Sewer  

Northumbrian Water Ltd sewer records show no combined sewers within the vicinity of the 
site.  

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be the Coltspool Burn with limited flows infiltrated 
into the ground. This will require peak flow rate and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 
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• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

34.5 37.8 50.1 58.1 65.8 70.4 75.9 83.3 94.6 121.8 

Low rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate to the ground. However, 
opportunities to infiltrate some surface water into the ground through a robust management 
train of source; site; and regional controls should be achievable.  

High rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate to the ground. Restricting both 
peak flow rate and volume to greenfield values is unlikely to be achievable.  

Therefore the difference in volume pre-and post-development for the 100-year six-hour event 
(the additional runoff  generated) should be disposed of by infiltration or if this is not feasible, 
discharged from the site at flow rates below the greenfield mean annual flood for the site, or  2 
l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.6 34.5 

Estimated greenfield mean 
annual runoff rate. 

4.2 40.1 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

2869 1688 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 162 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to an ordinary watercourse roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Filter Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Vegetative Filtering*  
(eg lined filter strip/swale) 
Infiltration Trench 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering*  
(eg filter strip/swale) 
Filter Trench  

Bio-Filtration Units 
Detention Basin  
Pond/Wetland 

*Note: Different treatment methods need to be used for Stages1 and 2. 

The final combination of options will be dependent on site specific features and life cycle 
costs. 
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3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• There is a risk that shallow groundwater could inundate sub-surface SuDS reducing 
the ability to function. If ‘tanking’ of SuDS is used as mitigation against groundwater 
ingress the effects of buoyancy will need to be considered. 

• The site lies within an area of medium landscape sensitivity, and supports a range of 
habitats including native hedgerows, semi improved grassland and individual/small 
copses of broadleaved trees and shrubs. A site specific ecology report may be 
required to determine any potential impacts the development may have on local 
wildlife. 

• The site is believed to be within an area that contains underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report 
should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to 
determine any impacts this could potentially have. This could affect the location of 
SuDS but not their general design. 

• Farm yards and agricultural buildings may have been used for the bulk storage of 
petroleum fuels, insecticide and/or herbicides which are a potential source of residual 
contamination. On site ground investigations should be carried out to determine any 
areas of potential contamination and the effects they may have on ground conditions 
and potential impacts of infiltrating surface water to the ground. 

• Records indicated a public sewer crosses the site. NWL would require it to be diverted 
or placed in a suitable easement. The location of this sewer is unknown at this time. 
On site ground investigations should be carried out to determine the location of this 
sewer and any impacts it may have on the development of this site. 

• A footpath runs north to south through the eastern half of the site and another runs 
along the eastern boundary. These would need to be maintained or diverted. This 
could impact the location of SuDS but not their overall design. 

• Overhead power lines cross the site approximately west to east, these may have an 
easement and or underground cables that could affect the location of SuDS. 

• There is the possibility that an early colliery waggonway runs through the site, An 
Archaeology and heritage assessment may be required to determine the impact this 
could have on the site. This may affect the location of SuDS but not their overall 
design. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall locations. This will be in addition to appropriate source control which may be 
integrated into the development. 

Location 1 is based on current topography and the direction flows will naturally take during 
rainfall events. Locating SuDS in this area will require use of liners to prevent shallow 
groundwater inundation. 

Location 2 is based on the preference of the developer; this option may require the ground to 
be relandscaped as flows from lower topographic areas of the site will not naturally flow to this 
site. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

43 
Kibblesworth 

9.6 40.1 34.5 83.3 94.6 121.8 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 9.6ha equates 
to 3.84ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

43 Kibblesworth 63.68 37.64 2352.3 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 43 Kibblesworth the maximum 
discharge rate is l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till with sands and gravels, therefore a 
moderate value for till (0.01) has been adopted. On site ground investigations and permeability 
testing will be required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume with no Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 1688 2869 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 1037 2565 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

43 Kibblesworth 63.68 150 3240 
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E Water Quality 
 

E.1 Kibblesworth FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

AREA  Catchment area (km2) 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Kibblesworth catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 424550 557150 NZ 24550 57150 
AREA 2.02 
ALTBAR 105 
ASPBAR 80 
ASPVAR 0.75 
BFIHOST 0.312 
DPLBAR 1.44 
DPSBAR 72.8 
FARL 1 
LDP 2.96 
PROPWET 0.32 
RMED-1H 9.7 
RMED-1D 34.8 
RMED-2D 43.6 
SAAR 670 
SAAR4170 697 
SPRHOST 39.7 
URBCONC1990 0.571 
URBEXT1990 0.0309 
URBLOC1990 0.457 

C 
-
0.02209 

D1 0.41649 
D2 0.39246 
D3 0.26394 
E 0.27703 
F 2.34156 
C(1 km) -0.023 
D1(1 km) 0.42 
D2(1 km) 0.407 
D3(1 km) 0.261 
E(1 km) 0.278 
F(1 km) 2.334 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 43 Kibblesworth is outwith this 
boundary; therefore consultation with the Aviation Authority will not be required. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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SAB ................................................................ Sustainable Drainage Systems Approval Body 

SuDS .............................................................. Sustainable Drainage Systems  
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 62 is located on the western outskirts of the Dunston Hill settlement approximately 4km 
south west of the centre of Gateshead. Site topography slopes from the north west to the 
south east with levels ranging from approximately 80m AOD in the north west (Site 269) to 
approximately 65m AOD in the south east (Tanfield Railway Path). The western half of the site 
is currently in use as a plant/gardening nursery, the eastern portion of the site is a recreation 
ground that may previously housed industrial units which have now been demolished.  

The site is bounded to the north by Whickham Highway; to the east by a car park; to the south 
east by the Tanafield Railway Path; mature tree plantation; Emanuel College and the 
Watergate Forest Park; and to the west by site 269. 

 

 
 
 
 
 
  

62 Dunston Hill 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 228022 60595 

Total Site Area 8.5ha 

Proposed Land Use 335 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or the immediate vicinity. EA flood mapping 
indicates a small area of ponding due to surface water flooding on the nursery access road to 
the north of the site and a small overland flow path to the south of the site. The site is not 
protected by any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at 
Blackburn.  The storage provided to alleviate flooding would be in addition to that required for 
SuDS.  This storage would be best placed around the indicative SuDS location, see Figure 1.  
However as there are no strong flow paths through the site the potential for this may be 
limited.  Further investigation and study will be required to determine what volume of storage 
and hence land take is required to reduce flooding, and whether this would be cost beneficial.  
There may be the opportunity of working with the developer to reduce flood risk to others by 
managing surface water within the development through planning gain. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site. Subsurface ground conditions 
are likely to be highly compatible for infiltration with ground water likely to be more than 5m 
below the ground surface. Superficial deposits are likely to have a highly variable permeability 
with deposits of more than 3m deep across the site. Ground conditions may be susceptible to 
landslides and running sands may be present; though increased infiltration is unlikely to cause 
geohazards, potential impacts should be considered. The site is not located within a 
groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is in an 
area at risk of ground instability due to coal mining. Local data indicates the site is within an 
area believed to contain underground mine workings, though there are no known mine shafts 
within the site boundaries. A mining report should be obtained from the Coal Authority to 
determine the extents of any underground mine workings. On site ground investigations may 
also be required to determine any impacts this could potentially have. This could affect the 
location of SuDS but not their general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be highly compatible for infiltration SuDS; on site 
permeability testing would be required to confirm the rate of infiltration. 

Discharge to Surface Water Body  

There is an unnamed watercourse situated on the western corner boundary of the site 
ultimately discharging into the Black Burn.  
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Discharge to Surface Water Sewer 

Northumbrian Water Ltd sewer records show one surface water sewer within the vicinity of the 
site. 

• A diameter 150mm surface water sewer at the junction of Bracken Drive and 
Knightside Gardens that connects into the combined sewer network. 

The condition and capacity of this sewer is unknown at this time and any future connections 
would require NWL consent. 

 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Whickham Highway. However the Council 
have indicated that local highway drains would not be able to accept runoff from new 
developments. 

Discharge to a Combined Sewer  

Northumbrian Water Ltd sewer records show two combined sewers within the vicinity of the 
site.  

• An unknown diameter combined sewer at the junction of Knightside Gardens and the 
Whickham Highway. 

• An unknown diameter combined sewer at the junction of Woodburn Gardens and the 
Whickham Highway. 

The condition and capacity of these sewers is unknown at this time and any future 
connections would require NWL consent. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with overflows being discharged into 
the unnamed watercourse and ultimately the Black Burn. This will require peak flow rate and 
volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
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Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

30.7 33.7 44.7 51.8 58.7 62.8 68.0 74.3 84.3 108.6 

Low rainfall 

Sub-surface ground conditions are likely to be highly permeable, and it is likely that all the 
runoff from low rainfall events may be disposed of through infiltration. 

High rainfall 

Although subsurface ground conditions are likely to be highly permeable, the site is unlikely to 
be able to accept all the rainfall from high intensity events. Therefore the difference in volume 
pre-and post-development for the 100-year six-hour event (the additional runoff  generated) 
should be disposed of by infiltration or if this is not feasible, discharged from the site at flow 
rates below the greenfield mean annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.6 30.7 

Estimated greenfield mean 
annual runoff rate. 

4.2 35.7 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

2439 1459 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 335 
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residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal via infiltration near sensitive surface water 
roof water will require 1 stage of treatment, and water from other areas will require 3 stages of 
treatment. If rainwater harvesting is considered for this development the runoff generated from 
roof area can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Soakaway 
Infiltration Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 3 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 Options - Stage 3 

Vegetative Filtering  
(eg lined filter strip/swale) 
Infiltration Trench 
Soakaway 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering  
(eg filter strip/swale)* 
Filter Trench * 
Bio-Filtration Units* 
Detention Basin * 
Pond/Wetland* 

Pond/Wetland 
Detention Basin * 
Filter Trench (with storage)* 
Swale (with storage)* 

*Note: Different treatment methods need to be used for Stages 1, 2 & 3 

The final combination of options will be dependent on site specific features and life cycle 
costs. 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• The site lies adjacent to Watergate Forest Park Lake Local Wildlife Site (formerly 
SNCI) Gat 141 and is within a wildlife corridor. There is an opportunity to integrate the 
SuDS into the wildlife corridor creating a complex of new habitats as well as 
enhancing the existing wildlife corridor creating an integrated green network that can 
be enjoyed by local residents as well as treat surface water runoff. 

• The site is believed to be within an area that contains underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report 
should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to 
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determine any impacts this could potentially have. This could affect the location of 
SuDS but not their general design. 

• Records indicate a water main crosses the site which NWL would require to be 
diverted or placed in a suitable easement. The location of this water main is unknown 
at this time. 

• NWL records show an existing foul sewer located within the site boundary south of the 
Whickham Highway. This sewer appears to serve the existing buildings currently on 
site and may need to be disconnected and removed prior to construction of the new 
development.  

• The site is currently in use as a garden/plant nursery, areas may have been subjected 
to use of fertilizers, pesticides or herbicides which are a potential source of residual 
contamination. On site ground investigations should be carried out to determine any 
areas of potential contamination and the effects they may have on ground conditions 
and potential impacts of infiltrating surface water to the ground. 

• The site may have been in use as a coal storage depot and may contain coal waste 
products if not removed during reclamation/landscaping of this area prior to its current 
use. On site ground investigations should be carried out to determine any areas of 
potential contamination and the effects they may have on ground conditions and 
potential impacts of infiltrating surface water to the ground. 

The nursery site may contain made ground of unknown constituency used to construct a level 
platform for construction of the current buildings and hard standing. It is possible colliery waste 
materials may have been used in the construction. On site ground investigations should be 
carried out to determine any areas of potential contamination and the effects they may have 
on ground conditions and potential impacts of infiltrating surface water to the ground.  
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site and adjoining sites 269 and 270(a) can achieve an 
integrated green network within the site boundaries, rather than one larger area of open water.  
This can have added amenity and environmental benefits as well as giving the appearance of 
open green spaces throughout the site.   

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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less than 3m thick.
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more than 3m thick
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Bedrock deposits 
free draining. 
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 Floodplain deposit

 

Superficial floodplain deposits or
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B.3 Ground Stability 

Ground Stability Summary 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Soluble Rocks 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Landslides 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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Geohazard unlikel

Potential for geoha

Significant potentia

Very significant 
indicated 
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Geohazard unlikel

 
Increased infiltration is unlikely t
subsidence. 

Potential for geoha

 
Increased infiltration is unlikely t
subsidence, but potential impact
considered. 

Significant potentia

 
Increased infiltration may result 
subsidence. The potential for or 
subsidence associated with solu
considered. 

Very significant 
indicated. 

Very significant possibility of loc
that could be initiated or made w
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Landslide unlikely 

 
Increased infiltration is unlikely t
instability. 

Potential for lands

 
Slope instability problems may b
anticipated, but increased infiltra
cause instability. 

Significant potentia

 
Slope instability problems are pr
have occurred in the past. Increa
result in slope instability. 

Very significant 
indicated. 

Slope instability problems are al
present and may be active. Incre
cause slopes to fail. 
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Shallow Mining (Non Coal) 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Running Sands 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Swelling Clays 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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Shallow mining un

 
Increased infiltration is unlikely t

Shallow mining is 

 
Increased infiltration is unlikely t
but potential impacts should be 

Shallow mining co

 
There is a significant possibility t
subsidence could be initiated or 
increased infiltration. 

Shallow mining 
present 

There is a significant possibility t
subsidence could be initiated or 
increased infiltration. 

 
Crown Copyright and 
om the British Geological 
e of 1:50 000 Licence 
rvey. ©NERC. All rights 

Running sands un

 
Increased infiltration is unlikely t
collapse associated with running

Running sands are

 
Increased infiltration is unlikely t
but potential impacts should be 

Running sands co

 
There is a significant possibility f
problems. Increased infiltration m
geohazard. 
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Swelling clays unli

 
Increased infiltration is unlikely t
ground movement associated w

Swelling clays are

 
Ground is susceptible to shrink-s
movement. Increased infiltration
geohazard, but potential impacts
considered. 

Swelling clays cou

 
Ground is susceptible to shrink-s
movement. Increased infiltration
geohazard, but potential impacts
considered. 
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Compressible Ground 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Collapsible Ground 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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Ground compress

 
Increased infiltration is unlikely t
compression. 

Significant poten
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Compressibility and uneven sett
probably present. Increased infil
geohazard. 
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Collapsible ground

 
Increased infiltration is unlikely t
subsidence. 

Collapsible grou
present 

Deposits with potential to collaps
saturated are possibly present in
infiltration is unlikely to cause a 
potential impacts should be cons

Compressible gr
present 

Deposits with potential to collaps
saturated are probably present i
infiltration may lead to a geohaz
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B.4 Groundwater Protection

Ground Water Protection Summ

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Ground Water Sources Protecti

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Predominant Flow Mechanism 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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Very significant 
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No source protecti

Source protection 

Source protection 
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Intergranular or m

 
Water is likely to percolate throu
zone to the groundwater through
space in granular media or throu
fractures; these processes have
contaminant removal and breakd

Fracture flow. 

 
Water is likely to percolate throu
zone to the groundwater through
which has little potential for cont
breakdown. 
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Made Ground 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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B.5 Geological Mapping 

Superficial Deposits 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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C Runoff Destinat
 

C.1 Existing Sewer Network

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 

 

 

 

 

 

 

head Council - Greenbelt SuDS Viability\Reports\Site 62 Du
ocx 

ion 

k 

 

 

 

unston XXI



 

 

N:\2012\Projects\2012s6717 - Gatesh
Hill\Site 62 Dunston Hill - Rev B.do

 

D Peak Flow Rate 
 

D.1 Introduction 

It is current best practice an
drainage systems to restrict th
runoff values. 

For the purposes of this stud
used to determine site greenfie
to estimate the volume of form
runoff to meet these conditions

Greenfield Peak Flow Ra

The National SUDS Working
published July 2004, recomm
catchments smaller than 50ha 
is then pro-rata to give the pea

Figure D1: Model Input Paramet

 
Table 5 below shows the pro
return periods. 

Table 5: Estimated Greenfield R

Site Site Area 
(ha) 

QBA
(l/s)

62 Dunston 
Hill 

8.5 35.7
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and Volume 

nd a requirement of the draft national standard
he rate and volume of runoff from new developm

dy, industry standard Micro-Drainage WinDes s
eld runoff rates and volumes. This information ha
mal storage required within the proposed devel
s. 

ate 

g Group, Interim Code of Practice for Susta
mends the use of IH 124 for all catchments u

the equivalent runoff from a 50ha site is calculate
ak runoff for the smaller site. 

ters 

 

o rata estimated greenfield site peak runoff for a

Runoff Peak Runoff Rates 

AR 
) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q
(

7 33.7 74.3 84.3 1
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a range of design 

Q (1000 yrs) 
l/s) 

108.6 
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D.2 Greenfield 100 year 6 ho

Where practicably possible th
runoff volume from the site for
the FEH rainfall model to a uni

Figure D2: Model Input Paramet

Table 6 below shows the estim
event. 

 Table 6: Estimated 100 year 6 h

D.3 Estimated Development

Storage varies with different 
looks at two extreme cases 
estimate may be used as a sta

Rainfall 

Depth Duration Frequency pa
model to allow synthetic storm

Impermeable Area (ha) 

This is the total impermeable (
can vary depending on whethe
In our experience of developm
35% - 40%. For the purpos
masterplan we have assumed
to 3.4ha. 

Maximum Allowable Dis

This is the maximum discharg
determined by the constraints
discharge rate is 35.7l/s. 

Site 100 Y
Rain

62 Dunston Hill 63.7 
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our Runoff Volume 

he development runoff must not be greater th
r the 100 year, 6 hour rainfall event. This was ca
t hydrograph for the site.  

ters to Determine Greenfield Runoff Volume  

 

mated site greenfield runoff volume for the 100 ye

hour Greenfield Runoff Volume 

t Attenuation Storage 

configurations of controls and storage structur
to provide an estimate of the range of storag

arting point for detailed design. 

rameters were extracted from the FEH CD-ROM
s to be specified.   

(roof and paved) area in hectares. In residential d
er the site is designated high density or low den

ment of greenfield sites the resulting impermeable
ses of this study and the absence of a deta
d impermeable area to be 40% which for this site

scharge (l/s) 

ge required from the storage structure. The maxi
s of the runoff destination. For site 62 Dunston 

Year 6 Hour 
fall (mm) 

Percentage Runoff 
(%) 

Volu

36.13 197

 

unston XXI

an the greenfield  
alculated by using 

ear, 6 hour rainfall 

res. The program 
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e area is between 

ailed development 
e of 8.5ha equates 

mum discharge is 
Hill the maximum 

ume (m3) 
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Infiltration Coefficient (m

It is highly unlikely that groun
though opportunities to infiltra
train can be expected. Witho
typical infiltration rates for sp
extracted from the CIRIA (697
will be through traditional contr

Table 7:  Indicative Infiltration R

Soil Type 

Gravel 

Sand 

Loamy Sand 

Sandy Loam 

Loam 

Silt Loam 

Chalk 

Sandy Clay Loam 

Silty Clay Loam 

Clay 

Till 

Rock 
 

BGS Data suggests superfic
moderate value for till (0.1) h
testing will be required to obtai

Climate Change (%) 

New development should be 
arising from climate change. A
included within the model by fa

 

Figure D3: Model Input Paramet
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m/hr) 

nd conditions will allow for primary discharge th
ate some surface water into the ground through 
out detailed ground investigations or on site pe
pecific soil types can be used as a benchmar
7) SuDS Manual (2007) gives general values. If s
rols and will be limited by the Maximum Discharg

Rates 

Range of Infiltration Rates (m/hr) 

10 - 1000 

0.1 - 100 

0.01 - 1 

0.05 - 0.5 

0.001 - 0.1 

0.0005 - 0.05 

0.001 - 100 

0.001 - 0.1 

0.00005 - 0.005 

<0.0001 

0.00001 - 0.01 

0.00001 - 0.1 

cial deposits consist of till with sands and gra
as been adopted. On site ground investigations
in actual values. 

planned to avoid increased vulnerability to the 
An allowance for climate change of an addition
actoring rainfall intensity hyetographs. See Appen

ters to Determine Attenuation Storage with no Infilt
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hrough infiltration, 
the management 

ermeability testing 
k: Table 7 below 
set to 0 all outflow 
e. 

avels, therefore a 
s and permeability 

range of impacts 
nal 20% has been 
ndix F. 

tration 
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Figure D4: Model Input Paramet

Model Results 

The program shows the upper 

Storage varies with different 
looks at two extreme cases 
estimate may be used as a st
design as the variables it assu
achieve a final design outside 
attenuation storage. 

Table 8:  Estimated Storage Vol

Return Period 

100 year + 20% 
 

By using the till soil type as a
volume of storage required wh
are indicative only as on site g
ground conditions and soil type

Table 9:  Estimated Storage Vol

Return Period 

100 year + 20% 
 

It is normally most economic
separate structures in the man
train and increases the resilien
one structure are likely to fall w

D.4 Post Development Runo

Development of greenfield site
development, vegetation can d
whilst some more can be infi
vegetation and replace it with
reduce the sites predevelope
remove surface depressions t

head Council - Greenbelt SuDS Viability\Reports\Site 62 Du
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ters to Determine Attenuation Storage with Infiltrat

and lower bounds of storage required for the var

configurations of controls and storage structur
to provide an estimate of the range of storag

tarting point for detailed design, but it must not b
umes are significant. In certain circumstances it i
the range shown. Table 8 shows the estimated 

lume without  Infiltration 

Lower storage Estimate (m3) Upper storag

1459 2439 

a benchmark, as indicated by the BGS data, we
hen we take infiltration into account, the volumes
ground investigations will need to be carried out t
es.  

lume with Infiltration 

Lower storage Estimate (m3) Upper storag

449 

cally and operationally efficient to attenuate sur
nagement train. This increases the robustness of
nce of the system to failure. Attenuating volumes
within the Reservoirs Act. 

off Rate and Volume 

es dramatically alters the hydrologic response of 
directly intercept a percentage of rainfall and su
iltrated into the ground. Development can remo

h turfed lawns and impervious roofs, driveways 
ed infiltration rates. In addition clearing and la
that store rainfall and intercept surface water ru

 

unston XXI

ion 

 

riables given. 

res. The program 
ge required. This 
be used as a final 
is also possible to 
post development 

ge Estimate (m3) 

e can estimate the 
s in Table 9 below 
o determine exact 

ge Estimate (m3) 
1522 

rface water within 
f the management 
s over 10,000m3 in 

and area. Prior to 
rface water runoff 

ove this beneficial 
and roads, which 
nd regrading can 
noff. Construction 
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activities can also compact so
runoff from the site. 

Impervious areas are tradition
than natural, vegetated conv
downstream waterways to pe
These increases can create n
also increase pollution in the
managed. 

Post development runoff volum
equation to determine peak pip

The Rational Method/Lloyd-Da

Where: 

Q = Design peak runof

C = Non-dimensiona
characteristics 

 i = Rainfall intensity f
the "time of concentrat

A = total catchment ar

 

Post development runoff rates 

Post development runoff volum
lieu of a detailed masterplan. T

Table 10 below shows the est
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 

 

Site 100 Y
Rain

62 Dunston Hill 63.7 

head Council - Greenbelt SuDS Viability\Reports\Site 62 Du
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oil and diminish its infiltration rate, resulting in g

ally connected to sewer systems that can transp
veyances and have low exfiltration; this can
ak faster and in greater quantities than predeve
ew and exacerbate existing downstream flooding
ese waterways. By implementing SuDS techniq

mes have been calculated using the Rational Met
pe flows as found in CIRIA (697) The SuDS Manu

avies equation is given by the equation: 

Q = 2.78 CiA 

ff 

al runoff coefficient which is dependent on

or the design return period (in mm/hr) and for a
tion" of the catchment 

ea being drained (ha) 

should be restricted to greenfield runoff rates. 

mes have been calculated by assuming 40% imp
This should be confirmed during detailed design. 

timated site Post Development runoff rate and v

hour Post Development Runoff Rate and Volume 

 

Year 6 Hour 
fall (mm) 

Runoff Rate (l/s) Volu

133 286
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reater volumes of 

port runoff quicker 
n cause flows in 
eloped conditions. 
g problems; it can 
ques this can be 

thod/Lloyd-Davies 
ual.  

n the catchment    

a duration equal to 

 

permeable area, in 

olume for the 100 

ume (m3) 

9.7 
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E Water Quality 
 

E.1 Dunston Hill FEH Catch

Catchment descriptors were e
to determine the sensitivity of t

E.2 Abbreviations 

ALTBAR Mean catchme

AOD  Above Ordnan

AREA  Catchment are

ASPBAR Index represen

BFI  Base Flow Ind

BFIHOST Base Flow Ind

DPLBAR Index describi

DPSBAR FEH index of m

FARL  FEH index of f

FEH  Flood Estimat

HOST  Hydrology of S

PROPWET FEH index of p

QMED  Median Annua

RMED  Median Annua

SAAR  Standard Aver

SPR  Standard perc

SPRHOST Standard perc

URBAN  Flood Studies 

URBEXT1990 FEH index of f

URBEXT2000 Revised index

head Council - Greenbelt SuDS Viability\Reports\Site 62 Du
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hment Descriptors 

extracted from the Flood Estimation Handbook C
the water body. 

ent altitude (m above sea level) 

nce Datum 

ea (km2) 

nting the dominant aspect of catchment slopes 

dex 

dex derived using the HOST soil classification 

ng catchment size and drainage path configuratio

mean drainage path slope 

flood attenuation due to reservoirs and lakes 

ion Handbook 

Soil Types 

proportion of time that soil is wet 

al Flood (with return period 2 years) 

al Maximum Rainfall Depth 

rage Annual Rainfall (mm) 

centage runoff 

centage runoff derived using the HOST soil classif

Report index of fractional urban extent 

fractional urban extent 

x of urban extent, measured differently from URBE

 

unston XXI

D-ROM Version 3 
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EXT1990 
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E.3 FEH Catchment Area 

 

Dunston Hill catchment taken fr
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E.4 FEH Catchment Descrip

 

CATCHMENT GB 42
AREA 0.55 
ALTBAR 113 
ASPBAR 107 
ASPVAR 0.69 
BFIHOST 0.409 
DPLBAR 1.04 
DPSBAR 29.1 
FARL 1 
LDP 0.0505 
PROPWET 0.252 
RMED-1H 0.715 
RMED-1D 1.95 
RMED-2D 0.33 
SAAR 9.5 
SAAR4170 33.5 
SPRHOST 42.6 
URBCONC1990 662 
URBEXT1990 695 
URBLOC1990 32.43 
C 0.805 
D1 0.2202 
D2 1.381 
D3 0.904 
E 0.3624 
F 1.231 
C(1 km) -0.022 
D1(1 km) 0.40218 
D2(1 km) 0.38846 
D3(1 km) 0.27792 
E(1 km) 0.275 
F(1 km) 2.35128 
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ptors 

 22250 560550 NZ 22250 60550 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low 

Medium  

High 

E.6 Ground Water 
Table 12: Minimum Number of T

 

G1 Source Protection Zone 
borehole that supplies po

G2 Into or immediately adjac
could be influenced by in
designated nature conse
sites - including Biodiver
and Protected Species. 

G3 Source Protection Zone 

G4 Secondary Aquifer 

E.7 Surface Water Body 
Table 13: Minimum Number of T

Hazard 

Low 

Medium 

High 
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Roof Drainage 

Residential, amenity, comme
uses includes car parking and

Areas used for handling and s
chemicals and fuels, handling
waste. This includes scrap ya
Lorry, bus or coach parking o

Treatment Stages 

Low M

1, within 50m of a well, spring or 
otable water. 

1 

cent to a sensitive receptor that 
nfiltrated water. Includes 
ervation, heritage and landscape 
sity Action Plan (BAP) habitats 

1 

II or III or Principal Aquifer 1 

1 

Treatment Stages to Surface Water 

Normal Surface Water Sensitive Sur

0 1 

2 3 

Consult the EA (C6) 
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rcial, industrial 
d roads 

storage of 
g and storage of 
ards. 
r turning circles. 

Medium High 

3 Consult 
the EA 
(C6) 3 

3 

2 

rface Water 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England a
will impact upon rainfall throug
estimates and recommended c

It is recommended that an allo
intensity hyetographs should b

Table 14: Change to extreme ra

Applies across all of 
England 

Total p
anticip

Upper end estimate  

Change factor  

Lower end estimate  

 

Airport Location 

Due to the vicinity of New
Aerodromes" advice notes wa
Hazards from Sustainable Urb
airport, certain SuDS techniqu
therefore consultation with the
measures. 

 

                                                      
1 Environment Agency guidance docum
Erosion Risk Management Authorities 
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and Wales1 has provided national estimates of ho
gh the next century based on the UKCP09 project
climate change factors are presented below in Ta

owance for climate change of an additional 20% b
be applied to the detailed hydraulic design. 

infall intensity compared to a 1961-90 baseline 

potential change 
pated for 2020s 

Total potential change 
anticipated for 2050s 

Tota
antic

10%  20%  

5%  10%  

0  5%  

castle International Airport a search of the 
as made. Under the general rules of Advice Not
ban Drainage Schemes (SuDS), any area with 1
ues are not permitted. Site 62 Dunston Hill is wit
e Aviation Authority will be required to determin
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Executive Summary  

 

It is proposed to develop the greenfield site to the west of Chopwell for residential development 
with associated roadways and amenities. The site generally slopes from the north (open 
farmland) to the south (Derwent Street) which will facilitate a gravity drainage network. 

There are some very significant geological constraints that would limit the implementation of 
infiltration SuDS at this site. There are areas within and abounding the site which could contain 
made ground and areas that are likely to be affected by persistent shallow ground water. Due to 
the steep topography of the site slope instability problems may be present and could be 
exacerbated by infiltration. The northern third of the site and the western boundary contain made 
ground, with shallow groundwater present for the majority of the northern half of the site, which 
could affect the location of SuDS but not their overall design. This will have to be considered 
within the detailed design of the development layout. 

Site ground conditions could potentially support some limited infiltration through a robust 
management train of site; source and regional controls. Primary discharge is likely to be to the 
local land drainage network/ watercourse with overflows being diverted to the surface water 
sewer. Runoff arising from roof areas will need to undergo 1 stage of SuDS treatment and runoff 
arising from all other impermeable areas will need to receive 2 stages of SuDS treatment prior to 
discharge into the watercourse.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 17.9l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 668m3 and 1176m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 426m3 and 1047m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
surrounding area. EA flood mapping does not indicate any areas susceptible to surface water 
flooding; however residents have noted that the central area of the site used as an informal 
football pitch is a bog. The site is not protected by any recorded national defence. Peak flow rate 
and volumes should be restricted to greenfield rates to ensure runoff from the development does 
not increase the risk of flooding to areas downstream.  

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

There may be some scope to provide storage for surface water run-off, in addition to that 
required for SuDS, to help alleviate flooding at Blackhall Mill, consideration may be given to 
taking an integrated approach with site 307(a).  However further study would be required to 
assess the feasibility of doing this. 
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Glossary of Terms 

Brownfield Site Abandoned or underused industrial and commercial facilities 
available for re-use. 

Climate Change Long-term variations in global temperature and weather 
patterns, both natural and as a result of human activity. 

Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 
where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 
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Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 224 
Chopwell\Site 224 Chopwell - Rev B.doc 

2 

 

2 Site Description 
Site 224 is located to the west of the Chopwell settlement; site topography slopes steeply from 
north to south, with elevations dropping from approximately 180m AOD to 150m AOD. The 
site is approximately 14.7km west of the centre of Gateshead. The site largely consists of 
grassland and scrub with a level grassed area in its centre used as an informal football pitch. 
The site is bisected with public access footpaths with street lighting visible on both the north 
and south boundaries. There is an area of allotments in the south east corner bounded by 
mature trees and access road. 

The site is bounded to the north and west by mature woodland and grassland scrub; to the 
east by the Chopwell Hotel and Derwent Street; and to the south by public access footpath, 
grassed area and sub fire station. 

 
224 Chopwell 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 11834 58447 

Total Site Area 4.01 Ha 

Proposed Land Use 90 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or the immediate vicinity. Local residents have 
reported that the central area of the site is a bog; there is also a concern that development will 
increase the risk of flooding to Blackhall Mill which has suffered from flooding recently as 
runoff flows downhill.  

Although EA flood mapping does not indicate flooding or surface water flow paths through the 
site, BGS mapping indicates that the northern half of the site is affected by a persistently high 
water table. The north western half of the site is also shown as made ground over relatively 
impermeable strata.  Therefore there remains a possibility of ground water reaching the 
surface and causing flooding. 

The site is not protected by any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows along Derwent Street and provide flood storage to help 
alleviate flooding at Blackhall Mill.  The storage provided to alleviate flooding would be in 
addition to that required for SuDS.  This storage would be best placed around the indicative 
SuDS location, see Figure 1.  There may be benefits of taking an integrated approach 
together with site 307(a) with regards to flood storage.  Further investigation and study will be 
required to determine what volume of storage and hence land take is required to reduce 
flooding at Blackhall Mill, and whether this would be cost beneficial.  There may be the 
opportunity of working with the developer to reduce flood risk to others by managing surface 
water within the development through planning gain, and it is recommended that this approach 
is explored further. 

 

3.2 Detailed BGS Data 

The BGS data indicates very significant geological hazards within and abounding the site from 
both made ground and persistent shallow ground water; ground water is likely to be less than 
3m deep. Superficial deposits permeability is highly variable, but likely to permit moderate 
infiltration. Subsurface ground conditions are likely to support moderate infiltration, Running 
sands may be present on site increased infiltration is unlikely to cause a geohazards, but 
potential impacts should be considered. The depth of superficial deposits will vary but are 
likely to exceed 3m in depth for the majority of the site. The site is not located within a 
groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is near 
an area at risk of ground instability due to coal mining; however local data suggests the site is 
within the vicinity of a disused colliery with coke ovens and other associated mine buildings 
having been present in the past and a capped mineshaft nearby. Detailed ground 
investigations will need to be carried out to confirm the location of any mineshafts and if any 
localised contamination is present. 
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3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions could support moderate infiltration; on site permeability testing 
would be required to confirm the rate of infiltration. 

Discharge to Surface Water Body  

There are three unnamed watercourse/land drains on the south west boundary of the site; due 
to the topography of the site discharge would be possible to two of these land drains both 
located on the south west boundary. It is not known at this time where these land drains 
originate or discharge. 

Discharge to Surface Water Sewer 

Northumbrian Water sewer records show one surface water sewer running north west to south 
east in the south west corner of the site, discharging into an open water channel south of 
Derwent Street. The open water channel has been identified on the EA flood mapping as 
susceptible to surface water flooding; any additional flows to this area could increase risk of 
flooding. A site specific flood risk assessment may be required to determine the effects 
additional flows may have on areas downstream. 

NWL have indicated that the local sewer network is operating below capacity and is likely to 
have sufficient capacity to accept greenfield run-off from the site. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Derwent Street. However the Council have 
indicated that local highway drains would not be able to accept runoff from new developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are three combined sewers bounding the 
site. 

• A diameter 150mm combined sewer to the north of the site running approximately 
west to east. 

• A diameter 300mm combined sewer on the north east boundary running north to 
south 

• An unknown diameter pipe on the south west boundary running north to south 

The condition and capacity of this sewer is unknown, and any future connections would 
require NLC consent. The sewer does not present a constraint to development. 

All three combined sewers connect into the local drainage network and appear to ultimately 
discharge into the River Derwent. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to an unnamed water course/land drain with overflows 
discharged into the local drainage network. This will require peak flow rate and volume to be 
managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
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faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

15.3 16.9 22.4 26.0 29.4 31.5 33.9 37.3 42.3 54.4 

Low rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. However, 
opportunities to infiltrate some surface water into the ground through a robust management 
train of source; site; and regional controls should be achievable. 

High rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. Therefore the 
difference in volume pre-and post-development for the 100-year six-hour event (the additional 
runoff  generated) should be discharged from the site at flow rates below the greenfield mean 
annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.8 15.3 

Estimated greenfield mean 
annual runoff rate. 

4.5 17.9 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

668 1176 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 98 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to an ordinary watercourse roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Infiltration Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Bioretention/Filter Strip 
 

Infiltration Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Moderate permeability ground conditions will limit percentage of runoff that can be 
infiltrated. This should be confirmed by physical ground investigations. 
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• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• A Public Sewer crosses the site and Northumbrian Water Ltd (NWL) would require it 
to be diverted or placed within a suitable easement. 

• The southwest corner of the site was part of a large "refuse heap". On site ground 
investigations may be required to check for contaminated land. 

• Due to the sites location in the vicinity of mine workings; coke ovens and other 
associated colliery buildings any made ground may contain contaminants that could 
be remobilised from infiltration. On site ground investigations should be carried out. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 224 
Chopwell\Site 224 Chopwell - Rev B.doc 

VIII

 

B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsuface infiltration SuDS. 

 

 

  

 

 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 224 
Chopwell\Site 224 Chopwell - Rev B.doc 

X

 

B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for 
geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for 
geohazard 

Increased infiltration may result in localised 
subsidence. The potential for or the 
consequences of subsidence associated with 
soluble rocks should be considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by 
infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration 
may result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly 
present and may be active. Increased infiltration 
may cause slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to 
subsidence. 

Shallow mining is possibly 
present 

Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly 
present 

Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-
swell ground movement associated with swelling 
clays. 

Swelling clays are possibly 
present 

Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to 
cause a geohazard, but potential impacts should 
be considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to 
cause a geohazard, but potential impacts should 
be considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards 
are probably present. Increased infiltration may 
result in a geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded 
and saturated are possibly present in places. 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded 
and saturated are probably present in places. 
Increased infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

No source protection zone. 

Source protection zone II, III or 
IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the 
unsaturated zone to the groundwater through 
either the pore space in granular media or 
through pore space and fractures; these 
processes have some potential for contaminant 
removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the 
unsaturated zone to the groundwater through 
fractures, a process which has little potential for 
contaminant removal and breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Made ground is present 

 
Infiltration may increase the possibility of 
remobilising pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

224 
Chopwell 

4.01 17.9 15.3 37.3 42.3 54.4 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of detailed development 
masterplans we have assumed impermeable area to be 40% which for this site of 4.01ha 
equates to 1.604ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

224 Chopwell 62.71 34.45 885.9 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 224 Chopwell the maximum 
discharge rate is 17.9l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till, therefore a moderate value for till (0.01) 
has been adopted. On site ground investigations and permeability testing will be required to 
obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 668 1176 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 426 1047 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 11 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 11: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

224 Chopwell 62.71 62 1332.6 
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E Water Quality 
 

E.1 Chopwell FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Chopwell catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 412050 557450 NZ 12050 57450 
AREA 1.08 
ALTBAR 191 
ASPBAR 149 
ASPVAR 0.7 
BFIHOST 0.384 
DPLBAR 1.58 
DPSBAR 71.8 
FARL 1 
LDP 2.98 
PROPWET 0.59 
RMED-1H 9.5 
RMED-1D 34.7 
RMED-2D 46.7 
SAAR 710 
SAAR4170 750 
SPRHOST 34.95 
URBCONC1990 0.485 
URBEXT1990 0.0556 
URBLOC1990 0.533 

C 
-
0.02485 

D1 0.41594 
D2 0.44609 
D3 0.2328 
E 0.27916 
F 2.33505 
C(1 km) -0.025 
D1(1 km) 0.423 
D2(1 km) 0.443 
D3(1 km) 0.243 
E(1 km) 0.28 
F(1 km) 2.321 
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E.5 Water Quality 
Table 12: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 13: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 14: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 15.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 15: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 224 Chopwell is out with this boundary; 
therefore consultation with the Aviation Authority will not be required. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site located on the western outskirts of Kibblesworth for 
residential development with associated roadways and amenities. The site slopes from west to 
east which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. However shallow groundwater may be present for the northern extents of the site and 
area to the east. Ground conditions may be susceptible to landslides and running sands may be 
present; however increased infiltration is unlikely to cause geohazards, though potential impacts 
should be considered. 

Local data indicates the site is within an area believed to contain underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report should be 
obtained from the Coal Authority to determine the extents of any underground mine workings. 
This could affect the location of SuDS but not their general design. 

Site ground conditions are likely to be of moderate permeability. Primary discharge is likely to be 
to the local surface water drainage network ultimately discharging into the Coltspool Burn. The 
site is not located within a groundwater source protection zone therefore runoff arising from roof 
areas will need to undergo 1 stage of SuDS treatment and runoff arising from all other 
impermeable areas will need to receive 2 stages of SuDS treatment prior to disposal.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 15.9l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 668m3 and 1135m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 410m3 and 1015m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary; although 
flooding from various sources has occurred in the Grange Estate and Kibblesworth Bank/The 
Crescent. EA flood mapping indicates the site is not susceptible to surface water flooding; 
however a distinct surface water flow path from Kibblesworth Bank through the site to the 
Grange Estate, towards the Kibblesworth Bank/The Crescent and the unnamed watercourse 
ultimately discharging in the Coltspool Burn is indicated. Local residents have raised many 
concerns regarding the development of this site with regards to exacerbating existing flooding 
issues as well as the impact on the existing drainage network which they consider to be poorly 
maintained and may be under capacity. The site is not protected by any recorded national flood 
defences. Peak flow rate and volumes should be restricted to greenfield rates to ensure runoff 
from the development does not increase the risk of flooding to areas downstream.  

The site lies within an area of medium landscape sensitivity and supports a range of habitats 
including native hedgerows, semi improved grassland and individual/ small copses of 
broadleaved trees and shrubs; these can be integrated into the development design/SuDS 
design to create integrated green networks and complex niche habitats. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

There may be opportunities to help alleviate flooding in the area of Grange estate and 
Kibblesworth Bank/The Crescent by incorporating overland flows within site control SuDS; 
although this could increase the footprint of the SuDS, there may be gains for both developer 
and council. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 263 is located on the western outskirts of the Kibblesworth settlement approximately 
6.5km south of the centre of Gateshead. Site topography slopes from the west to east with 
levels ranging from approximately 70m AOD in the west (open farmland) to approximately 
60m AOD in the east (the Grange Estate). The site is characterised by open farmland bisected 
by fences. Overhead cables run south to north through the centre of the site with a substation 
located on the southern boundary. 

The site is bounded to the north west by Kibblesworth Bank; to the north east by the Grange 
Estate and Kibblesworth settlement; to the south east by mature trees and scrub/open 
farmland ; and to the south west by an unnamed access road and open farmland. 

 

 
 
 
 
 

263 Kibblesworth 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
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© 2012 Google 

Grid Reference NZ 23996 56535 

Total Site Area 3.8ha 

Proposed Land Use 63 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site; however there has been recorded incidents of 
flooding from the NWL sewer on the Grange Estate; flooding from surface water has occurred 
on the Grange Estate and Kibblesworth Bank/The Crescent. EA flood mapping indicates the 
site is not susceptible to surface water flooding; however a distinct surface water flow path 
from Kibblesworth Bank through the site to the Grange Estate, towards the Kibblesworth 
Bank/The Crescent and the unnamed watercourse ultimately discharging in the Coltspool 
Burn is indicated. Local residents have raised many concerns regarding the development of 
this site with regards to exacerbating existing flooding issues as well as the impact on the 
existing drainage network which they consider to be poorly maintained and may be under 
capacity. The site is not protected by any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at the 
Grange Estate and Kibblesworth Bank/The Crescent. The storage provided to alleviate 
flooding would be in addition to that required for SuDS. This storage would be best placed 
around the indicative SuDS location, see Figure 1. Further investigation and study will be 
required to determine what volume of storage and hence land take is required to reduce 
flooding, and whether this would be cost beneficial. There may be the opportunity of working 
with the developer to reduce flood risk to others by managing surface water within the 
development through planning gain, and it is recommended that this approach is explored 
further. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site; however shallow ground water 
has been indicated for northern extents of the site and the area to the east. Subsurface 
ground conditions are likely to be of moderate permeability with ground water likely to be less 
than 3m below the ground surface for the majority of the site. Superficial deposits are likely to 
have a highly variable permeability with deposits of more than 3m deep across the site. 
Ground conditions may be susceptible to landslides and running sands may be present; 
though increased infiltration is unlikely to cause geohazards, potential impacts should be 
considered. The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is in an 
area at risk of ground instability due to coal mining. Local data supplied by Gateshead Council 
indicates the site is within an area believed to have been an open cast mine then filled with 
clay when the mine was closed, though there are no known mine shafts within the site 
boundaries or immediate vicinity. A mining report should be obtained from the Coal Authority 
to determine the extents of any underground mine workings. On site ground investigations 
may also be required to determine any impacts this could potentially have. This could affect 
the location of SuDS but not their general design. 
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3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be of moderate permeability; however shallow 
groundwater may have an impact on how much water can be infiltrated; on site permeability 
testing would be required to confirm the rate of infiltration. 

Discharge to Surface Water Body  

There is an unnamed watercourse/land drain located 250m to the south east of the site; 
however site topography makes discharging to this point unlikely. 

Discharge to Surface Water Sewer 

Northumbrian Water Ltd sewer records show three surface water sewers within the vicinity of 
the site. 

• A diameter 450mm surface water sewer in Kibblesworth Bank;  

• An unknown diameter surface water sewer in the Grange Estate; this sewer has been 
reported to flood therefore discharge to this sewer is unlikely. 

An unknown diameter surface water sewer approximately 140m south east of the site; 
however site topography makes discharging to this point unlikely. 

The condition and capacity of these sewers is unknown at this time and any future 
connections would require NWL consent. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Kibblesworth Bank for the area with properties 
only. However the Council have indicated that local highway drains would not be able to 
accept runoff from new developments. 

Discharge to a Combined Sewer  

Northumbrian Water Ltd sewer records show no combined sewers within the vicinity of the 
site.  

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be the local surface water drainage network surface 
water sewer with limited flows infiltrated into the ground. This will require peak flow rate and 
volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 
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To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

13.6 15.0 19.8 23.0 26.0 27.9 30.0 33.0 37.4 48.2 

Low rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate to the ground. However, 
opportunities to infiltrate some surface water into the ground through a robust management 
train of source; site; and regional controls should be achievable.  

High rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate to the ground. Restricting both 
peak flow rate and volume to greenfield values is unlikely to be achievable.  

Therefore the difference in volume pre-and post-development for the 100-year six-hour event 
(the additional runoff  generated) should be disposed of by infiltration or if this is not feasible, 
discharged from the site at flow rates below the greenfield mean annual flood for the site, or  2 
l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.6 13.6 

Estimated greenfield mean 
annual runoff rate. 

4.2 15.9 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

668 1135 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 63 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to the local drainage network with moderate 
infiltration surface water roof water will require 1 stage of treatment, and water from other 
areas will require 2 stages of treatment. If rainwater harvesting is considered for this 
development the runoff generated from roof area can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Filter Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Vegetative Filtering* 
(eg lined filter strip/swale) 
Infiltration Trench 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering*  
(eg filter strip/swale) 
Filter Trench* 
Bio-Filtration Units* 
Detention Basin* 
Pond/Wetland 

*Note: Different treatment methods need to be used for Stages1 and 2. 

The final combination of options will be dependent on site specific features and life cycle 
costs. 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 
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• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• There is a risk that shallow groundwater could inundate sub-surface SuDS reducing 
the ability to function. If ‘tanking’ of SuDS is used as mitigation against groundwater 
ingress the effects of buoyancy will need to be considered. 

• The site lies within an area of medium landscape sensitivity, and supports a range of 
habitats including native hedgerows, semi improved grassland and individual/small 
copses of broadleaved trees and shrubs. A site specific ecology report may be 
required to determine any potential impacts the development may have on local 
wildlife. 

• The site is believed to be within an area that contains underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report 
should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to 
determine any impacts this could potentially have. This could affect the location of 
SuDS but not their general design. 

• A footpath runs through the northwest corner of the site, this would need to be 
maintained or diverted. 

• Overhead power lines cross the centre of the site running south to north with the 
possibility of an underground cable from the substation located on the southern 
boundary, these may have an easement and or underground cables that could affect 
the location of SuDS. 

• There is the possibility that an early colliery waggonway runs through the site, An 
Archaeology and heritage assessment may be required to determine the impact this 
could have on the site. This may affect the location of SuDS but not their overall 
design. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to allow the most realistic margin of error in primary sizing of envelope spaces required 
for SuDS.  

Calculations are based on the highest probable volumes with no infiltration considered using 
the design standards for detention ponds with a 'straight line flow path'. Creative design and a 
meandering flow path can reduce the overall length and the space required; detailed master 
planning with several smaller interconnected ponds spread throughout the site can achieve an 
integrated green network within the site boundaries, rather than one larger area of open water. 
This can have added health and safety benefits as well as giving the appearance of open 
green spaces throughout the site.   

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall locations.  This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

263 
Kibblesworth 

3.8 15.9 13.6 33.0 37.4 48.2 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 3.8ha equates 
to 1.52ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

263 Kibblesworth 63.68 37.64 931.1 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 263 Kibblesworth the maximum 
discharge rate is 15.9l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till with sands and gravels, therefore a 
moderate value for till (0.01) has been adopted. On site ground investigations and permeability 
testing will be required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume with no Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 668 1135 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 410 1015 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

263 Kibblesworth 63.68 59 1282.5 
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E Water Quality 
 

E.1 Kibblesworth FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

AREA  Catchment area (km2) 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Kibblesworth catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 424550 557150 NZ 24550 57150 
AREA 2.02 
ALTBAR 105 
ASPBAR 80 
ASPVAR 0.75 
BFIHOST 0.312 
DPLBAR 1.44 
DPSBAR 72.8 
FARL 1 
LDP 2.96 
PROPWET 0.32 
RMED-1H 9.7 
RMED-1D 34.8 
RMED-2D 43.6 
SAAR 670 
SAAR4170 697 
SPRHOST 39.7 
URBCONC1990 0.571 
URBEXT1990 0.0309 
URBLOC1990 0.457 

C 
-
0.02209 

D1 0.41649 
D2 0.39246 
D3 0.26394 
E 0.27703 
F 2.34156 
C(1 km) -0.023 
D1(1 km) 0.42 
D2(1 km) 0.407 
D3(1 km) 0.261 
E(1 km) 0.278 
F(1 km) 2.334 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 263 Kibblesworth is outwith this 
boundary; therefore consultation with the Aviation Authority will not be required. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
It is proposed to develop the greenfield site located on the western outskirts of Dunston Hill for 
residential development with associated roadways and amenities. The site slopes gently from 
north west to south east which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. Ground conditions may be susceptible to landslides and running sands may be present; 
however increased infiltration is unlikely to cause geohazards, though potential impacts should 
be considered. 

Local data indicates the site is within an area believed to contain underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report should be 
obtained from the Coal Authority to determine the extents of any underground mine workings. On 
site ground investigations may also be required to determine any impacts this could potentially 
have. This could affect the location of SuDS but not their general design. 

Site ground conditions are likely to be of moderate permeability. Primary discharge is likely to be 
to the local land drainage network with flows ultimately discharging into the Black Burn; with 
moderate flows being discharged via infiltration. The site is not located within a groundwater 
source protection zone; however the groundwater in the surrounding area and discharge point 
may be vulnerable to contamination therefore runoff arising from roof areas will need to undergo 
1 stage of SuDS treatment and runoff arising from all other impermeable areas will need to 
receive 3 stages of SuDS treatment prior to discharge.  

The site lies adjacent to, and could have a visual impact upon, the setting of the Wickham 
Conservation Area and the Dunston Hill locally listed Park and Garden. This could potentially 
impact the location of SuDS but not their general design. 

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 45.5l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 1859m3 and 3107m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 1158m3 and 2802m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
vicinity. EA flood mapping indicates that the site is susceptible to surface water flooding at the 
north east boundary, however there is no indication of any overland flow paths for surface water 
runoff. The site is not protected by any recorded national flood defences. Peak flow rate and 
volumes should be restricted to greenfield rates to ensure runoff from the development does not 
increase the risk of flooding to areas downstream.  

Most of the site is within a designated Wildlife corridor running north from Watergate Forest Park. 
The site itself also supports a range of habitats including mature broadleaf trees, native 
hedgerows, arable and semi improved grassland. There may be an opportunity to integrate the 
SuDS for site 269 with sites 270(a) and 62  into the Wildlife Corridor creating a complex of new 
habitats as well as enhancing the existing wildlife corridor creating an integrated green network 
that can be enjoyed by local residents as well as treat surface water runoff.  

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

There may be opportunities to help alleviate flooding in the area of Blackburn by incorporating 
overland flows within site control SuDS; although this could increase the footprint of the SuDS, 
there may be gains for both developer and council. 
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SFRA ............................................................. Strategic Flood Risk Assessment 

SAB ................................................................ Sustainable Drainage Systems Approval Body 
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SuDS .............................................................. Sustainable Drainage Systems  

LRFs .............................................................. Local Resilience Forums 
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Glossary of Terms 

Brownfield Site Abandoned or underused industrial and commercial facilities 
available for re-use. 

Climate Change Long-term variations in global temperature and weather 
patterns, both natural and as a result of human activity. 

Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 
where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 269 is located on the western outskirts of the Dunston Hill settlement approximately 4km 
south west of the centre of Gateshead. Site topography slopes from the north west to the 
south east with levels ranging from approximately 95m AOD in the north west (Whickham Hill 
Plantation) to approximately 80m AOD in the south east. The western half of the site is located 
within a designated Wildlife Corridor, running north from Watergate Forest Park. The eastern 
portion of the site is dominated by the grounds of Whickham Hill Cottage, the remainder of the 
site consists of arable fields delineated by mature hedgerows and trees.  

The site is bounded to the north west by the Whickham Hill Plantation and The Mount and Site 
270(a); to the north east by the Whickham Highway; to the south east by Site 62; and to the 
south west by open arable farmland. 

 

 
 
 

269 Dunston Hill 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 22512 60743 

Total Site Area 10.83ha 

Proposed Land Use 292 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk Analysis 

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or the immediate vicinity. EA flood mapping 
indicates an area to the north of the site is susceptible to surface water flooding; there does 
not appear to be any overland flow paths for surface water runoff. The site is not protected by 
any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at 
Blackburn.  The storage provided to alleviate flooding would be in addition to that required for 
SuDS.  This storage would be best placed around the indicative SuDS location, see Figure 1.  
However as there are no strong flow paths through the site the potential for this may be 
limited.  Further investigation and study will be required to determine what volume of storage 
and hence land take is required to reduce flooding, and whether this would be cost beneficial.  
There may be the opportunity of working with the developer to reduce flood risk to others by 
managing surface water within the development through planning gain. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site. Bedrock is likely to be free 
draining with ground water likely to be more than 5m below the ground surface. Superficial 
deposits are likely to have a highly variable permeability with deposits of more than 3m deep 
across the site. Ground conditions may be susceptible to landslides and running sands may 
be present; though increased infiltration is unlikely to cause geohazards, potential impacts 
should be considered. The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is in an 
area at risk of ground instability due to coal mining. Local data indicates the site is within an 
area believed to contain underground mine workings, though there are no known mine shafts 
within the site boundaries. A mining report should be obtained from the Coal Authority to 
determine the extents of any underground mine workings. On site ground investigations may 
also be required to determine any impacts this could potentially cause. This could affect the 
location of SuDS but not their general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS; however due to 
the nature of the sites previous uses there is potential for residual contamination entering the 
ground water and pollutants being remobilised through infiltration. On site ground 
investigations should be carried out to determine any effects infiltration would have on 
groundwater. 

Discharge to Surface Water Body  

There is an unnamed watercourse situated on the south west corner boundary of the site 
discharging into Watergate Forest Park and ultimate discharging into the Black Burn. The 
Black Burn has been identified on the EA flood mapping as susceptible to surface water 
flooding; any additional flows to this area could increase risk of flooding. A site specific flood 
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risk assessment may be required to determine the effects additional flows may have on areas 
downstream. 

The Watergate Forest Park and the western half of the site lie within a designated wildlife 
corridor and therefore could be designated as a sensitive water body. The Draft National 
Standards class a sensitive water body as: 

• Any catchment smaller than 50km2; 

• Any catchment with less than 20% urbanisation; 

• Any catchment with an environmental designation of or international recognition; or 

• Any catchment where good ecological status is at risk. 

Therefore an extra stage of treatment will be required for any surface water runoff discharged 
to the unnamed watercourse. 

Discharge to Surface Water Sewer 

Northumbrian Water Ltd sewer records show two surface water sewers within the vicinity of 
the site. 

• A 150mm diameter surface water sewer on Bracken Drive that connects to the 
combined sewer network. 

• A 150mm diameter surface water sewer at the junction of Bracken Drive and 
Knightside Gardens that connects into the combined sewer network. 

The condition and capacity of this sewer is unknown at this time and any future connections 
would require NWL consent. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Whickham Highway. However the Council 
have indicated that local highway drains would not be able to accept runoff from new 
developments. 

Discharge to a Combined Sewer  

Northumbrian Water Ltd sewer records show two combined sewers within the vicinity of the 
site.  

• A 150mm diameter combined sewer on Bracken Drive 

• An unknown diameter combined sewer at the junction of Knightside Gardens and the 
Whickham Highway. 

The condition and capacity of this sewer is unknown at this time and any future connections 
would require NWL consent. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be to the unnamed watercourse discharging into the 
Watergate Forest Park and ultimately the Black Burn with moderate flows discharged via 
infiltration. This will require peak flow rate and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  
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The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

39.1 43.0 56.9 66.0 74.7 80.0 86.6 94.7 107.4 138.4 

Low rainfall 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS with moderate 
permeability and it is likely that all the runoff from low intensity events may be disposed of 
through infiltration. On site infiltration and soakaway tests should be carried out to determine 
infiltration rates. 

High rainfall 

Although subsurface ground conditions are likely to be of moderate permeability, the site is 
unlikely to be able to accept all the rainfall from high intensity events. Therefore the difference 
in volume pre-and post-development for the 100-year six-hour event (the additional runoff  
generated) should be disposed of by infiltration or if this is not feasible, discharged from the 
site at flow rates below the greenfield mean annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

•  The estimated site greenfield runoff rates and storage volume, inclusive of climate 
change factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 
year greenfield 
runoff rate. 

3.6 39.1 
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3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 37 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As surface water runoff from the site will be discharged to the unnamed watercourse draining 
to the Watergate Forest Park with sensitive water body designation with moderate flows being 
discharged via infiltration. Surface water runoff from roofs will require 1 stage of treatment, 
and water from other areas will require 3 stages of treatment. If rainwater harvesting is 
considered for this development the runoff generated from roof area can be discounted from 
the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Soakaway 
Infiltration Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 3 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 Options - Stage 3 

Vegetative Filtering  
(eg lined filter strip/swale) 
Infiltration Trench 
Soakaway 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering  
(eg filter strip/swale)* 
Filter Trench * 

Bio-Filtration Units* 
Detention Basin * 
 

Pond/Wetland 
Detention Basin * 
Filter Trench (with storage)* 

Swale (with storage)* 

*Note: Different treatment methods need to be used for Stages 1, 2 & 3 

The final combination of options will be dependent on site specific features and life cycle 
costs. 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

Estimated 
greenfield mean 
annual runoff rate. 

4.2 45.5 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site 
storage volume 
Inclusive 20% 
Climate change 

3107 1859 
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• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• The site lies adjacent to, and could have a visual impact upon, the setting of the 
Wickham Conservation Area and the Dunston Hill locally listed Park and Garden. This 
could potentially impact the location of SuDS but not their general design. 

• Most of the site is located within a designated Wildlife Corridor running north from 
Watergate Forest Park. There may be an opportunity to integrate the SuDS for site 
269 into the Wildlife Corridor creating a complex of new habitats as well as enhancing 
the existing wildlife corridor creating an integrated green network that can be enjoyed 
by local residents as well as treat surface water runoff. 

• The site is within and area of medium landscape sensitivity therefore a site specific 
ecology study may be required to determine the impacts on the local environment.  

• The site is believed to be within an area that contains underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report 
should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to 
determine any impacts this could potentially have. This could affect the location of 
SuDS but not their general design. 

• Records indicate a water main crosses the site which NWL would require to be 
diverted or placed in a suitable easement. The location of this water main is unknown 
at this time. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site and adjoining sites 62 and 270(a) can achieve an 
integrated green network within the site boundaries, rather than one larger area of open water.  
This can have added amenity and environmental benefits as well as giving the appearance of 
open green spaces throughout the site.   

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 269 Dunston 
Hill\Site 269 Dunston Hill - Rev B.doc 

XV

 

B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Till, Devensian - Diamicton 

Glaciofluvial deposits, Devensian - 
sand and gravel 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

269 
Dunston 
Hill 

10.83 45.5 39.1 94.7 107.4 138.4 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 10.83ha 
equates to 4.332ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

269 Dunston Hill 63.7 36.13 1970 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 269 Dunston Hill the maximum 
discharge rate is 45.5l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till with sands and gravels, therefore a 
moderate value for till (0.01) has been adopted. On site ground investigations and permeability 
testing will be required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume without  Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 1859 3107 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 1158 2802 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 11 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 11: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

269 Dunston Hill 63.7 169 3656.3 
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E Water Quality 
 

E.1 Dunston Hill FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

AREA  Catchment area (km2) 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Dunston Hill catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 422250 560550 NZ 22250 60550 
AREA 0.55 
ALTBAR 113 
ASPBAR 107 
ASPVAR 0.69 
BFIHOST 0.409 
DPLBAR 1.04 
DPSBAR 29.1 
FARL 1 
LDP 0.0505 
PROPWET 0.252 
RMED-1H 0.715 
RMED-1D 1.95 
RMED-2D 0.33 
SAAR 9.5 
SAAR4170 33.5 
SPRHOST 42.6 
URBCONC1990 662 
URBEXT1990 695 
URBLOC1990 32.43 
C 0.805 
D1 0.2202 
D2 1.381 
D3 0.904 
E 0.3624 
F 1.231 
C(1 km) -0.022 
D1(1 km) 0.40218 
D2(1 km) 0.38846 
D3(1 km) 0.27792 
E(1 km) 0.275 
F(1 km) 2.35128 
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E.5 Water Quality 
Table 12: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 13: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 14: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 15.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 15: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 269 Dunston Hill is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favoured SuDS 
measures. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site located on the western outskirts of Dunston Hill for 
residential development with associated roadways and amenities. The site slopes from north 
west to the east and south which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. Ground conditions may be susceptible to landslides; though increased infiltration is 
unlikely to cause geohazards, potential impacts should be considered. 

Local data indicates the site is within an area believed to contain underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report should be 
obtained from the Coal Authority to determine the extents of any underground mine workings. On 
site ground investigations may also be required to determine any impacts this could potentially 
have. This could affect the location of SuDS but not their general design. 

Site ground conditions are likely to be highly permeable. Primary discharge is likely to be via 
infiltration with overflows being diverted to the local land drainage network with flows ultimately 
discharging into the Black Burn. The site is not located within a groundwater source protection 
zone; however the groundwater may be vulnerable to contamination therefore runoff arising from 
roof areas will need to undergo 1 stage of SuDS treatment and runoff arising from all other 
impermeable areas will need to receive 3 stages of SuDS treatment prior to infiltration.  

The site lies adjacent to, and could have a visual impact upon, the setting of the Wickham 
Conservation Area and the Dunston Hill locally listed Park and Garden. This could potentially 
impact the location of SuDS but not their general design. 

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 18.7l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 769m3 and 1267m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 316m3 and 925m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
vicinity. Local residents have general concerns over the possibility of increased flood risk as a 
result of development. EA flood mapping indicates that the site is not susceptible to surface 
water flooding nor does it offer any overland flow paths for surface water runoff. The site is not 
protected by any recorded national flood defences. Peak flow rate and volumes should be 
restricted to greenfield rates to ensure runoff from the development does not increase the risk of 
flooding to areas downstream.  

Most of the site is within a designated wildlife corridor running north from Watergate Forrest Park 
and of medium landscape sensitivity. There may be an opportunity to integrate the SuDS for site 
270(a) with sites 269 and 62 into the wildlife corridor creating a complex of new habitats as well 
as enhancing the existing wildlife corridor.  

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

There may be opportunities to help alleviate flooding in the area of Blackburn by incorporating 
overland flows within site control SuDS; although this could increase the footprint of the SuDS, 
there may be gains for both developer and council. 
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Glossary of Terms 

Brownfield Site Abandoned or underused industrial and commercial facilities 
available for re-use. 

Climate Change Long-term variations in global temperature and weather 
patterns, both natural and as a result of human activity. 

Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 
where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 270(a) is located on the western outskirts of the Dunston Hill settlement approximately 
4km south west of the centre of Gateshead. Site topography is a level plateau in the north 
west that then slopes to the south and east with varying gradients, levels range from 
approximately 102m AOD in the north west sector to approximately 90m AOD in the east and 
100m AOD to the south. The site boundaries are delineated by mature trees and hedgerows.  

The site is bounded to the north by Broom Lane and the Whickham Highway; to the east by 
mature trees and Whickham Highway; to the south by Whickham Hill Plantation; and to the 
west by hedgerows and open farmland. 

 

 
 
 
 
 

207(a) Dunston Hill 
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Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
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Grid Reference NZ 22262 61003 

Total Site Area 4.53ha 

Proposed Land Use 123 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or the immediate vicinity. Local residents have 
general concerns over the possibility of increased flood risk as a result of development. EA 
flood mapping indicates that the site is not susceptible to surface water flooding nor does it 
offer any overland flow paths for surface water runoff. The site is not protected by any 
recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at 
Blackburn.  The storage provided to alleviate flooding would be in addition to that required for 
SuDS.  This storage would be best placed around the indicative SuDS location, see Figure 1.  
However as there are no strong flow paths through the site the potential for this may be 
limited.  Further investigation and study will be required to determine what volume of storage 
and hence land take is required to reduce flooding, and whether this would be cost beneficial.  
There may be the opportunity of working with the developer to reduce flood risk to others by 
managing surface water within the development through planning gain. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site. Subsurface ground conditions 
are likely to be highly compatible for infiltration with ground water likely to be more than 5m 
below the ground surface. Superficial deposits are absent for the majority of this site with only 
a small area present on the eastern boundary. Ground conditions may be susceptible to 
landslides; though increased infiltration is unlikely to cause geohazards, potential impacts 
should be considered. The site is not located within a groundwater source protection zone; 
however the groundwater may be vulnerable to contamination therefore a robust treatment 
train will be required to ensure any infiltrated water is free of contaminants.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is in an 
area at risk of ground instability due to coal mining. Local data indicates the site is within an 
area believed to contain underground mine workings, though there are no known mine shafts 
within the site boundaries. A mining report should be obtained from the Coal Authority to 
determine the extents of any underground mine workings. On site ground investigations may 
also be required to determine any impacts this could potentially cause. This could affect the 
location of SuDS but not their general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be highly compatible for infiltration SuDS; however 
due to the nature of the sites previous uses there is potential for residual contamination 
entering the ground water and pollutants being remobilised through infiltration. On site ground 
investigations should be carried out to determine any effects infiltration would have on 
groundwater. 
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Discharge to Surface Water Body  

There is an unnamed watercourse approximately 300m to the south of the site discharging 
into Watergate Forest Park and ultimate discharging into the Black Burn. The Black Burn has 
been identified on the EA flood mapping as susceptible to surface water flooding; any 
additional flows to this area could increase risk of flooding. A site specific flood risk 
assessment may be required to determine the effects additional flows may have on areas 
downstream. 

The Watergate Forest Park and the western half of the site lie within a designated wildlife 
corridor and therefore could be designated as a sensitive water body. The Draft National 
Standards class a sensitive water body as: 

• Any catchment smaller than 50km2; 

• Any catchment with less than 20% urbanisation; 

• Any catchment with an environmental designation of or international recognition; or 

• Any catchment where good ecological status is at risk. 

Therefore an extra stage of treatment will be required for any surface water runoff discharged 
to the unnamed watercourse. 

To reach this watercourse entail crossing site 269; there may be an opportunity to integrate 
the SuDS for site 270(a) with sites 269 into the Wildlife Corridor creating a complex of new 
habitats as well as enhancing the existing wildlife corridor creating an integrated green 
network that can be enjoyed by local residents as well as treat surface water runoff. 

Discharge to Surface Water Sewer 

Northumbrian Water sewer records show no surface water sewers within the vicinity of the 
site. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Whickham Highway. However the Council 
have indicated that local highway drains would not be able to accept runoff from new 
developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are no accessible combined sewers within 
the vicinity of the site. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with overflows being discharged into 
the unnamed watercourse discharging into Watergate Forest Park and ultimately the Black 
Burn. This will require peak flow rate and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 
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• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

16.1 17.7 23.4 27.2 30.8 33.0 35.5 39.0 44.2 57.0 

Low rainfall 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS and it is likely 
that all the runoff from low intensity events may be disposed of through infiltration. On site 
infiltration and soakaway tests should be carried out to determine infiltration rates. 

High rainfall 

Although subsurface ground conditions are likely to be of high permeability, the site is unlikely 
to be able to accept all the rainfall from high intensity events. Therefore the difference in 
volume pre-and post-development for the 100-year six-hour event (the additional runoff  
generated) should be disposed of by infiltration or if this is not feasible, discharged from the 
site at flow rates below the greenfield mean annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.6 16.1 

Estimated greenfield mean 
annual runoff rate. 

4.2 18.7 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

1264 769 
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3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 37 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As surface water runoff from the site will be discharged via infiltration with overflows 
discharged to the unnamed watercourse draining to the Watergate Forest Park with sensitive 
water body designation surface water runoff from roofs will require 1 stage of treatment, and 
water from other areas will require 3 stages of treatment. If rainwater harvesting is considered 
for this development the runoff generated from roof area can be discounted from the 
calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Soakaway 
Infiltration Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 3 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 Options - Stage 3 

Vegetative Filtering  
(eg lined filter strip/swale) 
Infiltration Trench 
Soakaway 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering  
(eg filter strip/swale)* 
Filter Trench * 

Bio-Filtration Units* 
Detention Basin * 
 

Pond/Wetland 
Detention Basin * 
Filter Trench (with storage)* 

Swale (with storage)* 

*Note: Different treatment methods need to be used for Stages 1, 2 & 3 

The final combination of options will be dependent on site specific features and life cycle 
costs. 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 
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• The site lies adjacent to, and could have a visual impact upon, the setting of the 
Wickham Conservation Area and the Dunston Hill locally listed Park and Garden. This 
could potentially impact the location of SuDS but not their general design. 

• The site is believed to be within an area that contains underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report 
should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to 
determine any impacts this could potentially cause. This could affect the location of 
SuDS but not their general design. 

• Most of the site is within a designated wildlife corridor running north from Watergate 
Forrest Park and of medium landscape sensitivity. There may be an opportunity to 
integrate the SuDS for site 270(a) with sites 269 and 62 into the wildlife corridor 
creating a complex of new habitats as well as enhancing the existing wildlife corridor.  
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site and adjoining sites 62 and 269 can achieve an 
integrated green network within the site boundaries, rather than one larger area of open water.  
This can have added amenity and environmental benefits as well as giving the appearance of 
open green spaces throughout the site.   

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 270(a) 
Dunston Hill\Site 270(a) Dunston Hill - Rev B.doc 

IV

 

• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

None Present 

Bedrock Geology 

Pennine Middle Coal Measures 
Formation -  sandstone 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 

 

 

 

 

 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 270(a) 
Dunston Hill\Site 270(a) Dunston Hill - Rev B.doc 

XVII

 

D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

270(a) 
Dunston 
Hill 

4.5 18.7 16.1 39.0 44.2 57.0 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 4.5ha equates 
to 1.8ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

270(a) Dunston Hill 63.7 29.85 855.6 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 270(a) Dunston Hill the maximum 
discharge rate is 18.7l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits are absent, therefore a moderate value for sandy loam 
(0.05) has been adopted. On site ground investigations and permeability testing will be required 
to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 769 1264 
 

By using the sandy loam soil type as a benchmark, as indicated by the BGS data, we can 
estimate the volume of storage required when we take infiltration into account, the volumes in 
Table 9 below are indicative only as on site ground investigations will need to be carried out to 
determine exact ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 316 925 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 11 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 11: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

270(a) Dunston Hill 63.7 70 1519 
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E Water Quality 
 

E.1 Dunston Hill FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

AREA  Catchment area (km2) 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Dunston Hill catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 422250 560550 NZ 22250 60550 
AREA 0.55 
ALTBAR 113 
ASPBAR 107 
ASPVAR 0.69 
BFIHOST 0.409 
DPLBAR 1.04 
DPSBAR 29.1 
FARL 1 
LDP 0.0505 
PROPWET 0.252 
RMED-1H 0.715 
RMED-1D 1.95 
RMED-2D 0.33 
SAAR 9.5 
SAAR4170 33.5 
SPRHOST 42.6 
URBCONC1990 662 
URBEXT1990 695 
URBLOC1990 32.43 
C 0.805 
D1 0.2202 
D2 1.381 
D3 0.904 
E 0.3624 
F 1.231 
C(1 km) -0.022 
D1(1 km) 0.40218 
D2(1 km) 0.38846 
D3(1 km) 0.27792 
E(1 km) 0.275 
F(1 km) 2.35128 
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E.5 Water Quality 
Table 12: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 13: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 14: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 15.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 15: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 270(a) Dunston Hill is within this 
boundary; therefore consultation with the Aviation Authority will be required to determine 
favoured SuDS measures. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site to the south of Ryton for residential use with 
associated infrastructure. The site generally slopes from the south (A695) to the north (Ryton), 
which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. Areas of the site are susceptible to surface water flooding with an overland flow path 
has been identified through the site allowing surface water runoff from the A695 to flow through 
site 287 into site 285 to reach Grange View and Grange Drive to the north of the site.  

Site ground conditions are likely to be suitable for primary disposal of surface water into the 
ground via infiltration. Runoff arising from roof areas will need to undergo 1 stage of SuDS 
treatment and runoff arising from all other impermeable areas will need to receive 2 stages of 
SuDS treatment prior to infiltration/discharge.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the surface water drainage system at Holburn Dene.   

The recommended post development discharge rate is 83.9l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 3464m3 and 5872m3 off formal surface water attenuation will be 
required if no infiltration occurs, although this may be considerably reduced to between 65m3 and 
1124m3 when infiltration is taken into consideration. These figures are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve the estimate 
and refine the figures for infiltration. 

The development should consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

Development of this site may offer an opportunity to help alleviate surface water flooding to local 
areas by attenuating surface water runoff from the A695 on site, preventing flows reaching 
Grange Drive and into Crookhill. The opportunity to upgrade the existing sewer network may also 
arise from this development. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the Council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the Draft National Standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 285 is located to the south of Ryton approximately 10km west of the centre of Gateshead. 
The site is predominantly characterised by open farmland that slopes gently from the south at 
an elevation of around 100m AOD to the north at an elevation of around 90m AOD. The site is 
bisected by hedgerows, and public right of way footpaths. There is an area of wood/scrub land 
located on the northern boundary at Cushy Cow Lane. The dismantled Towneley Wagonway 
runs along the southern boundary. 

The site is bounded to the north by Ryton village; to the east by housing and the Stargate 
Industrial Estate; to the south by A695 and open farmland; and to the west by open farmland, 
currently proposed site 287. 

Figure 1: Site Location 

 

 
 
 
 
 

285 Ryton East 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, Getmapping 
plc, Infoterra LTD & Bluesky, The GeoInformation 
Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
© 2012 Google 

Grid Reference NZ 15520 635938 

Total Site Area 20.2 Ha 

Proposed Land Use 454 Residential dwellings and associated 
infrastructure. 
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3 Interpretive statement  

3.1 Flood Risk Analysis 

A review of the Gateshead Council historical flood incident data shows no flooding incidents 
within the site itself, but nearby at Stargate Lane. The site provides vital soakaways at the top 
of Ryton, residents fear the loss of which may increase flood risk downhill. Flooding occurs on 
Western Way, Grange Drive, Grange Road and A695 as well as the farm itself. There are 
reports of an underground spring and open cast mining causing drainage problems. There 
were also reports of the site resembling "a reservoir" during heavy rains (no dates provided). 
The site is not protected by any recorded national flood defences. 

There is a strong surface water flow path in the northwest corner of the site allowing surface 
water runoff from the A695 to flow through site 287 into site 285 to reach Grange View and 
Grange Drive to the north of the site, and development should not hinder this. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding on 
Grange View and Grange Drive. The storage provided to alleviate flooding would be in 
addition to that required for SuDS. This storage would be best placed around the indicative 
SuDS locations, see Figure 1.  Further investigation and study will be required to determine 
what volume of storage and hence land take is required to reduce flooding, and whether this 
would be cost beneficial.  There may be the opportunity of working with the developer to 
reduce flood risk to others by managing surface water within the development through 
planning gain, and it is recommended that this approach is explored further. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; or made ground) within the site though ground instability 
conditions may be exacerbated by increased infiltration. On site ground investigations will be 
required to determine the impacts infiltration will have. The site is likely to have superficial 
deposits containing well dispersed sands and gravels; Glaciofluvial sands and gravels and; 
Pennine middle coal medium. The permeability of these superficial deposits will be free 
draining and highly compatible for infiltration. The depth of superficial deposits will vary but are 
likely exceed 3m in depth across most of the site. The site is not located within a groundwater 
protection zone. 

3.3 Coal Mining 

The BGS data excludes coal mining.  It is noted that the development is in an area of high risk 
of ground instability due to mining and that mine-shafts are located on the site. This may affect 
siting of SuDS but should not affect their more general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be highly compatible with infiltration SuDS; ground 
permeability testing will need to be carried out on site to determine the rate of infiltration. 

Discharge to Surface Water Body  

The nearest surface water body to the site is the wetland reservoir located approximately 
400m to the west, due to existing flooding incidents it is unlikely to be feasible to increase 
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runoff to this destination, this is a storm water storage pond for highway drains located on the 
A695. The Ryton Woodside Wildlife Site is approximately 700m south of the site across the 
A695. 

Discharge to Surface Water Sewer  

Northumbrian Water sewer records show a 1350mm diameter surface water sewer running 
south to north along the eastern boundary of the site. The capacity of this sewer is unknown, 
but there is suggestion that is sewer may be of poor condition, under capacity and is a factor 
in localised surface water flooding in the Stargate area, these appear to drain to a soakaway, 
unmarked drain or culvert along the south of Cushy Cow Lane; on Grange View there is a 
150mm diameter surface water sewer connection in the road; and on Grange Drive there is a 
375mm diameter surface water sewer connection in the road. These sewers drain to the 
Holburn Dene, connecting north of Main Road and West of Dene Crescent, Crookhill and onto 
the River Tyne. 

The condition and capacity of these sewers are unknown, and any future connections would 
require NWL consent. Possible discharge to the existing sewer network could present a 
constraint to development. 

Discharge to Local Highway Drain 

Local highway drainage plans were not available for this study, but a review of Google 
streetscape indicates runoff from the A695 is via filtration trench. However the Council have 
indicated that local highway drains will not be able to receive any flows from new 
developments 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there is one diameter 300mm combined sewer 
running south to north along the eastern boundary of the site. The capacity of this sewer is 
unknown, but there is suggestion that is sewer may be of poor condition and under capacity 
and is a factor in localised surface water flooding in the Stargate area, this sewer drains to the 
Addison treatment works and is ultimately discharged into the River Tyne. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be the ground via infiltration, subject to suitable 
infiltration tests, with possible overflows draining into the existing storm sewer network via 
connection in either Grange Drive or Grange View. This will require peak flow rate and volume 
to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
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Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

72.1 79.1 104.8 121.6 137.7 147.4 158.9 174.4 197.9 255.0 

Low rainfall 

Sub-surface ground conditions are likely to be highly permeable and it is likely that all the run-
off from low rainfall events may be disposed of through infiltration. 

High rainfall 

Although sub-surface ground conditions are likely to be of high permeability, the site is unlikely 
to be able to accept all the rainfall from high intensity events.  Therefore the difference in 
volume pre-and post-development for the 100-year six-hour event (the additional runoff 
generated) should be disposed of by infiltration or if this is not feasible due to ground 
conditions, discharged from the site at flow rates below the greenfield mean annual flood for 
the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

And for the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site (1 in 2 year event), or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.57 72.1 

Estimated greenfield mean 
annual runoff rate. 

4.15 83.9 

 Upper Storage Estimate* (m3) Lower Storage Estimate* (m3) 

Estimated site storage 
volume inclusive 20% climate 
change 

5872 3464 

*Assumes 40% impermeable area, use of permeable paving etc. may considerably reduce 
storage requirements, as will values assumed for infiltration. 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 
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residential use with associated infrastructure. The draft national standards designate all roof 
drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to a 'Secondary Aquifer' roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuD's Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected down pipes) 
Permeable Paving 
Infiltration Trench 
Rainwater Gardens 
Soakaway 
Detention Basin/Swale 
 

Table 4: SuD's Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Soakaway 
Bioretention/Filter Strip 
 

Soakaway  
Infiltration Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are no constraints to 
the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• The rate of infiltration is unknown at this time. This should be confirmed by physical 
ground investigations. 

• Mine shafts are reportedly located within the site. This should be confirmed by 
physical ground investigations as it may affect the location of SuDS 

• Underground spring reportedly in the area. This should be confirmed by physical 
ground investigations as it may result in ground water resurgence. 

• There is a strong surface water flow path in the northwest corner of the site allowing 
surface water runoff from the A695 to flow through site 287 into site 285 to reach 
Grange View and Grange Drive to the north of the site. 

• Existing sewer network under capacity and poorly maintained. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

The site is within the 13km safeguard zone for Newcastle International Airport. Consultation 
with the Aviation Authority will be required to determine acceptable SuDS measures 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable locations for site wide SuDS treatment and storage based on 
available outfall points. This shows two locations for SuDS since the site slopes in two 
directions it would be difficult to combine these in one feature.  This will be in addition to 
appropriate source control which may be integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the PPS25 Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  

• shallow surface water flooding (flooding greater than 0.1m)  
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• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency has chosen the 0.3m threshold as it represents a typical value for the 
onset of significant property damages. It is also at this depth that moving through floodwater 
(driving or walking) may become more difficult; both of which may lead users to consider the 
need to close roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 
Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly 
present and may be active. Increased infiltration may 
cause slopes to fail. 
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Shallow Mining 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in 
a geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Ground Water Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants. 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 285 Ryton 
East\285 Ryton East - Rev B.doc 

XV

 

B.5 Geological Mapping 

Superficial Deposits 

   
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Glaciofluvial deposits, Divensian - 
sand and gravel 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

Site 285 
Ryton 
West 

20.2 83.9 72.1 174.4 197.9 254.96 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

 Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of development masterplans we 
have assumed impermeable area to be 40% which for this site of 20.2ha equates to 8.08ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

285 Ryton East 64.1 22.8 3001 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For Site 285 Ryton East the maximum 
discharge rate is 83.9l/s. 

Infiltration Coefficient (m/hr) 

It is highly likely that ground conditions will allow for infiltration. Without detailed ground 
investigations or on site permeability testing typical infiltration rates for specific soil types can be 
used as a benchmark: Table 7 below extracted from the CIRIA (697) SuDS Manual (2007) gives 
general values. If set to 0 all outflow will be through traditional controls and will be limited by the 
Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of sands and gravels, therefore a low value for 
sand (10) has been adopted. On site ground investigations and permeability testing will be 
required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs.  

 

Figure D3: Model Input Parameters to Determine Attenuation Storage with No Infiltration 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 285 Ryton 
East\285 Ryton East - Rev B.doc 

XX

 

Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume with No Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 3464 5872 
 

By using the sand soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  

Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 65 1124 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rates 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
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also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 
 Table 10: Estimated Post Development 100 year 6 hour Runoff Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

285 Ryton East 64.1 324 6860 
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E Water Quality 
 

E.1 FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

  

 

 

 

 

 

 

 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 285 Ryton 
East\285 Ryton East - Rev B.doc 

XXIV

 

 

E.4 FEH Catchment Descriptors 

CATCHMENT GB 414750 564150 NZ 14750 64150 
CENTROID GB 414682 563394 NZ 14682 63394 
AREA 0.61 
ALTBAR 101 
ASPBAR 348 
ASPVAR 0.77 
BFIHOST 0.731 
DPLBAR 0.89 
DPSBAR 45.8 
FARL 1 
FPEXT 0.053 
FPDBAR 0.216 
FPLOC 0.508 
LDP 1.91 
PROPWET 0.45 
RMED-1H 9.3 
RMED-1D 35.1 
RMED-2D 45.5 
SAAR 667 
SAAR4170 698 
SPRHOST 22.89 
URBCONC1990 0.682 
URBEXT1990 0.0663 
URBLOC1990 0.731 
URBCONC2000 0.511 
URBEXT2000 0.0632 
URBLOC2000 0.493 
C -0.024 
D1 0.41851 
D2 0.41696 
D3 0.22979 
E 0.27808 
F 2.34624 
C(1 km) -0.024 
D1(1 km) 0.417 
D2(1 km) 0.416 
D3(1 km) 0.227 
E(1 km) 0.278 
F(1 km) 2.347 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not favoured. Site 285 Ryton East is within this boundary, 
therefore consultation with the Aviation Authority will be required to determine acceptable SuDS 
methods. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site to the south of Ryton for residential use with 
associated infrastructure. The site generally slopes from the south east (A695) to the north west 
(Ryton), which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. Areas of the site are susceptible to surface water flooding with an overland flow path 
identified through the site allowing surface water runoff from the A695 to flow through the site, 
into the adjoining site 285 and on towards Grange View and Grange Dive to the north. The 
wetland reservoir is known to flood from surface water runoff. It is noted that the development is 
in an area of high risk of ground instability due to mining and that mine-shafts are located on the 
site, the area designated for SuDS potentially has mine workings/ ventilation shafts below 
ground. This will have to be considered within the detailed design of the development layout. 

Site ground conditions are likely to be suitable for primary disposal of surface water into the 
ground via infiltration. Runoff arising from roof areas will need to undergo 1 stage of SuDS 
treatment and runoff arising from all other impermeable areas will need to receive 2 stages of 
SuDS treatment prior to infiltration/discharge. 

Discharge connections into the local drainage network may prove difficult as infiltration is unlikely 
to be acceptable as a standalone measure, sewer requisition may be required; therefore further 
investigation and consultation with Northumbrian Water Ltd will be required. 

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the surface water drainage system at Holburn Dene.   

The recommended post development discharge rate is 53.1l/s, although this may be constrained 
by the available capacity in the existing drainage system. To achieve this discharge rate during 
the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), it is 
estimated that between 2196m3 and 3723m3 of formal surface water storage may be required 
without infiltration, although this may be considerably reduced to between 21m3 and 501m3 when 
infiltration is taken into consideration. These figures are dependent on the values assumed for 
infiltration. Local site specific investigations and testing will improve the estimate and refine the 
figures for infiltration. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure.  
Development should avoid the flow path along Woodside Lane, and that crossing the site from 
Grange View to the A695. 

There may be opportunities to help alleviate flooding in the area of Woodside Lane and Grange 
Drive by incorporating overland flows within site control SuDS; although this could increase the 
footprint of the SuDS, there may be gains for both developer and council. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the Council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the Draft National Standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 287 is located to the south west of Ryton approximately 10km west of the centre of 
Gateshead. The site is predominantly characterised by open farmland that slopes gently from 
south east at an elevation of around 100m AOD to the north west at an elevation of around 
90m AOD. The site is bisected by hedgerow, with tree plantations located to the north west 
and south east corners of the site. And existing wetland reservoir is located on the western 
boundary accessed by Woodside Lane. The northern boundary of the site is/was part of the 
Towneley Main Wagonway, now dismantled. The area of dismantled railway to the east of the 
site is an area of Archaeological Interest. 

The site is bounded to the north by Ryton village; to the east by open farmland, currently 
proposed site 285; to the south by A695 and open farmland; and to the west by the B6315 and 
recreation ground. 

Figure 1: Site Location 

 

287 Ryton West 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, Getmapping 
plc, Infoterra LTD & Bluesky, The GeoInformation 
Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 

© 2012 Google 

Grid Reference NZ 30959 60008 

Total Site Area 12.8 Ha 

Proposed Land Use 100 Residential dwellings and associated 
infrastructure. 
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3 Interpretive statement  

3.1 Flood Risk Analysis  

A review of the Gateshead Council historical flood incident data shows that flooding has 
occurred at Woodside Lane from the surface water storage pond on two occasions (6-
9/09/2008 & 6-7/11/2000). Local residents also reported flooding on Woodside Lane in June 
2012. The temporary lagoon floods regularly flowing towards Barnaby Lodge. The site is not 
protected by any recorded national flood defences. 

There is a strong surface water flow path bisects the site allowing surface water runoff from 
the A695 to reach Grange View and Grange Drive to the north of the site. 

The north east corner of the site (tree plantation) has some form of land drains which are 
reported to be constantly wet. 

Development should take place outside the above areas, and should ensure surface flow 
paths are not disrupted, and that areas of deep water or high velocity flow are not created, that 
will prevent access or cause damage to property and infrastructure. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to alleviate flooding on Grange 
Drive and Western Way.  The storage provided to alleviate flooding would be in addition to 
that required for SuDS.  This storage would be best placed along western way and around the 
indicative SuDS location, see Figure 1.  Further investigation and study will be required to 
determine what volume of storage and hence land take is required to reduce off-site flooding, 
and whether this would be cost beneficial.  There may be the opportunity of working with the 
developer to reduce flood risk to others by managing surface water within the development 
through planning gain. 

3.2 Detailed BGS Data 

The British Geological Society (BGS) data does not indicate any very significant geological 
hazards (soluble rock; landslide hazard; shallow mining; or made ground) within the site. The 
majority of the site is likely to have superficial deposits of silty clay containing well dispersed 
sands and gravels. The permeability of these superficial deposits will be free draining and 
highly compatible for infiltration. The depth of superficial deposits will vary but are likely 
exceed 3m in depth across most of the site. The site is not located within a groundwater 
protection zone. 

3.3 Coal Mining 

The BGS data excludes coal mining.  It is noted that the development is in an area of high risk 
of ground instability due to mining and that mine-shafts are located on the site.  This may 
affect siting of SuDS but should not affect their more general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be highly compatible for infiltration SuDS, ground 
permeability testing will need to be carried out on site to determine rate of infiltration. 

Discharge to Surface Water Body  

The nearest surface water body to the site is the wetland reservoir located on the western 
boundary, due to existing flooding incidents it is unlikely to be feasible to increase runoff to this 
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destination. The Ryton Woodside Wildlife Site is approx 650m south of the site across the 
A695. 

Discharge to Surface Water Sewer  

Northumbrian Water Limited (NWL) sewer records show two easily accessible surface water 
sewers within the vicinity of the site. On The Ridge a diameter 150mm surface water sewer 
connection in the road. On Grange View a diameter 150mm surface water sewer connection 
in the road. These sewers drain to the Holburn Dene, connecting north of Main Road and 
West of Dene Crescent, Crookhill.   

These sewers are currently operating over capacity, and any future connections would require 
further investigation and consultation with NWL. Possible discharge to the existing sewer 
network could present a constraint to development. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape indicates runoff from the A695 is via filtration trench. However the Council has 
indicated that these will not be able to drain water from new development. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there is one accessible combined sewer 
diameter 150mm located to the north west of the site on Western Way. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be the ground via infiltration, subject to suitable 
infiltration tests, with possible overflows draining into the existing storm sewer network via 
connection in either The Ridge or Grange View. This will require peak flow rate and volume to 
be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 

 

Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

53.1 45.7 
 

66.4 77.1 87.3 93.4 100.7 110.5 125.4 161.6 
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Low rainfall 

Sub-surface ground conditions are likely to be highly permeable and it is likely that all the run-
off from low rainfall events may be disposed of through infiltration. 

High rainfall 

Although sub-surface ground conditions are likely to be of high permeability, the site is unlikely 
to be able to accept all the rainfall from high intensity events.  Therefore the difference in 
volume pre-and post-development for the 100-year six-hour event (the additional runoff  
generated) should be disposed of by infiltration or if this is not feasible due to ground 
conditions, discharged from the site at flow rates below the greenfield mean annual flood for 
the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

And for the 1 in 100 year event, must not be greater than either: 

• The greenfield mean annual flood for the site (1 in 2 year event), or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume  

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.57 45.70 

Estimated greenfield mean 
annual runoff rate. 

4.14 53.1 

 Upper Storage Estimate* (m3) Lower Storage Estimate* (m3) 

Estimated site storage 
volume inclusive 20% climate 
change 

2256 3832  

*Assumes 40% impermeable area, use of permeable paving etc. may considerably reduce 
storage requirements, as will values assumed for infiltration. 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 
residential use with associated infrastructure. The draft national standards designate all roof 
drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to a 'Secondary Aquifer' roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
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rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Infiltration Trench 
Rainwater Gardens 
Soakaway 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Soakaway 
Bioretention/Filter Strip 
 

Soakaway  
Infiltration Trench 
Detention Basin/Swale 
Pond 
Wetland 

 

 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are no constraints to 
the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• The rate of infiltration is unknown at this time. This should be confirmed by physical 
ground investigations. 

• Mine shafts are reportedly located in the north east corner of the site. This should be 
confirmed by physical ground investigations as this will affect the location of SuDS. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• A possible surface water flow path bisects the site, allowing flows from the A695 to 
reach areas of Grange View and Grange Drive. 

• The site may be of medium landscape sensitivity and may contain areas likely to 
support considerable biodiversity interest. 

• The site is within the 13km safeguard zone for Newcastle International Airport. 
Consultation with the Aviation Authority will be required to determine acceptable 
SuDS measures. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  

• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  
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The Environment Agency has chosen the 0.3m threshold as it represents a typical value for the 
onset of significant property damages. It is also at this depth that moving through floodwater 
(driving or walking) may become more difficult; both of which may lead users to consider the 
need to close roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 
Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsuface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly 
present and may be active. Increased infiltration may 
cause slopes to fail. 
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Shallow Mining 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in 
a geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Ground Water Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Glaciofluvial deposits, Divensian - 
sand and gravel 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 

Site Boundary   

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

Site 287 
Ryton 
West 

12.8 53.1 45.7 110.5 125.4 161.6 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% -40%. For the purposes of this study and the absence of development masterplans we have 
assumed impermeable area to be 40% which for this site of 12.8ha equates to 5.12ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

287 Ryton West 64.1 20.7 1723.2 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For 287 Ryton West the maximum 
discharge rate is 53.1 l/s. 

Infiltration Coefficient (m/hr) 

It is highly likely that ground conditions will allow for infiltration. Without detailed ground 
investigations or on site permeability testing typical infiltration rates for specific soil types can be 
used as a benchmark: Table 7 below extracted from the CIRIA (697) SuDS Manual (2007) gives 
general values. If set to 0 all outflow will be through traditional controls and will be limited by the 
Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of sands and gravels, therefore a low value for 
sand (10) has been adopted. On site ground investigations and permeability testing will be 
required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs.  
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Figure D3: Model Input Parameters to Determine Attenuation Storage with No Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume with No Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 2256 3832 
 

By using the Sand soil type as a benchmark we can estimate the volume of storage required 
when we take infiltration into account, the volumes in Table 8 below are indicative only as on site 
ground investigations will need to be carried out to determine exact ground conditions and soil 
types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 21 501 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

  

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event.  

 Table10: Estimated Post Development 100 year 6 hour Runoff Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

287 Ryton West 64.8 201 4347 
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E Water Quality 
 

E.1 FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 
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E.4 FEH Catchment Descriptors 

CATCHMENT GB 414750 564150 NZ 14750 64150 
CENTROID GB 414682 563394 NZ 14682 63394 
AREA 0.61 
ALTBAR 101 
ASPBAR 348 
ASPVAR 0.77 
BFIHOST 0.731 
DPLBAR 0.89 
DPSBAR 45.8 
FARL 1 
FPEXT 0.053 
FPDBAR 0.216 
FPLOC 0.508 
LDP 1.91 
PROPWET 0.45 
RMED-1H 9.3 
RMED-1D 35.1 
RMED-2D 45.5 
SAAR 667 
SAAR4170 698 
SPRHOST 22.89 
URBCONC1990 0.682 
URBEXT1990 0.0663 
URBLOC1990 0.731 
URBCONC2000 0.511 
URBEXT2000 0.0632 
URBLOC2000 0.493 
C -0.024 
D1 0.41851 
D2 0.41696 
D3 0.22979 
E 0.27808 
F 2.34624 
C(1 km) -0.024 
D1(1 km) 0.417 
D2(1 km) 0.416 
D3(1 km) 0.227 
E(1 km) 0.278 
F(1 km) 2.347 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not favoured. Site 287 Ryton West is within this boundary, 
therefore consultation with the Aviation Authority will be required to determine acceptable SuDS 
methods. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop a greenfield site to the south of Crawcrook for residential use with 
associated infrastructure. The site is mostly level, rising gently to the foot of Hill 60 on the south 
west corner, then rising steeply to the crest of Hill 60 before dropping sharply to the existing road 
level, which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site, though topography will play a key role in the location of SuDS. Areas of the site may be 
susceptible to surface water flooding with flows generated running into properties on Bracken 
Way and Kepier Chare. It is noted that the development is in an area of high risk of ground 
instability due to mining and that a mine-shaft may be located on the northern site boundary. 
This will have to be considered within the detailed design of the development layout. 

Site ground conditions are likely to be suitable for primary disposal of surface water into the 
ground via infiltration. Runoff arising from roof areas will need to undergo 1 stage of SuDS 
treatment and runoff arising from all other impermeable areas will need to receive 2 stages of 
SuDS treatment prior to infiltration/discharge. 

Discharge connections into the local drainage network may prove difficult as infiltration is unlikely 
to be acceptable as a standalone measure, sewer requisition may be required; therefore further 
investigation and consultation with Northumbrian Water Ltd will be required. 

The recommended post development discharge rate is 42.8l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 1808m3 and 3207m3 of formal surface water attenuation will be 
required if no infiltration occurs, although these volumes may be considerably reduced to  
between 17m3 and 392m3 when infiltration is taken into consideration. These figures depend on 
the values assumed for infiltration. Local site specific investigations and testing will improve this 
estimate and refine the values for infiltration. 

The development masterplan currently shows the existing hedgerows and woodland in the 
southeast corner being retained, with SuDS being implemented near the northern boundary and 
a probable connection into the surface water sewer on Bracken Way. This is the most 
practicable location for the SuDS in terms of infiltration for this site and integrates well with 
existing vegetation without disrupting the overland flow path for surface water. There is an 
opportunity to intercept some of this surface water runoff to prevent it reaching properties on 
Bracken Way and Keeper Chare by integrating additional storage into the SuDS; although this 
could increase the footprint of the SuDS, there may be gains for both developer and council. 
Further investigations would be required with additional input from Northumbrian Water Ltd 
regarding connections to the local drainage network as land take/wayleaves through potentially 
private land may be required. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 288 is located to the south of Crawcrook, situated between, the village itself and the 
A695. The site is mostly level rising steeply on the south west corner to Hill 60 before dropping 
sharply to the existing road level. Elevations are approximately 97m AOD in the east rising 
gently to the foot of Hill 60 which has an elevation of approximately 110m AOD. The site is 
approximately 12.0km West of the centre of Gateshead. The site largely consists of arable 
fields, which are internally divided by hedgerows with woodland situated at an elevated 
position at the east of the site. There are two public access footpaths through the site.  

The site is bounded to the north by Crawcrook village; to the east by an immature woodland 
plantation; to the south by the A695; and to the west by housing. 

 

 

288 Crawcrook South 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, Getmapping 
plc, Infoterra LTD & Bluesky, The GeoInformation 
Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 14017 63167 

Total Site Area 10.28 Ha 

Proposed Land Use 276 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site. The site is not protected by any recorded 
national flood defences. However a surface water flow path is shown going across the site 
from the A695 to the entrance of Bracken Way, and would suggest that this part of the site 
and the area east of Kepier Chare and below may be at risk of pluvial flooding. This surface 
water flow path will need to be maintained, as blocking it could create flooding elsewhere. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to alleviate flooding below 
Bracken Way.  The storage provided to alleviate flooding would be in addition to that required 
for SuDS.  This storage would be best placed around the indicative SuDS location, see Figure 
1.  Further investigation and study will be required to determine what volume of storage and 
hence land take is required to reduce off-site flooding, and whether this would be cost 
beneficial.  There may be the opportunity of working with the developer to reduce flood risk to 
others by managing surface water within the development through planning gain, and it is 
recommended that this approach is explored further. 

 

3.2 Detailed BGS Data 

The BGS data does not indicate any significant geological hazards (soluble rock; landslide 
hazard; shallow mining) within the site. The majority of the site is likely to have deposits of silty 
clay containing sands and gravels. Subsurface ground conditions are likely to be highly 
compatible for infiltration with groundwater likely to be more than 5m below existing ground 
levels. The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  It is noted that the development is in an area of high risk 
of ground instability due to mining and that mine-shafts may be located on the northern site 
boundary.  This may affect siting of SuDS but should not affect their more general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be highly compatible for infiltration SuDS for a 
majority of the site, ground permeability testing will need to be carried out on site to determine 
rate of infiltration. 

Discharge to Surface Water Body  

The nearest water body to the site is a pond located in the Ryton Woodside Wildlife Site 
approximately 600m Southeast of the site over the A695.  

Discharge to Surface Water Sewer 

Northumbrian Water sewer records no easily accessible surface water sewer connection 
points. 
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Discharge connections into the local drainage network may prove difficult as infiltration is 
unlikely to be acceptable as a standalone measure, therefore further investigation and 
consultation with NWL will be required 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape indicates runoff from the A695 is via filtration trench. However the Council has 
indicated that these will not be able to drain water from new development. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are no easily accessible combined sewer 
connection points.  NWL have indicated that the local sewers are already operating above 
capacity and any additional development discharging into the local sewers will require an 
upgrade of the local system. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with overflows being discharged into 
the existing surface water sewer. This will require peak flow rate and volume to be managed 
before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 

 
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

36.9 40.5 53.6 62.2 70.5 75.4 81.3 89.3 101.3 130.4 

 

Low rainfall 

Sub-surface ground conditions are likely to be highly permeable and it is likely that all the run-
off from low rainfall events may be disposed of through infiltration. 

High rainfall 

Although sub-surface ground conditions are likely to be of high permeability, the site is unlikely 
to be able to accept all the rainfall from high intensity events.  Therefore the difference in 
volume pre-and post-development for the 100-year six-hour event (the additional runoff  
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generated) should be disposed of by infiltration or if this is not feasible due to ground 
conditions, discharged from the site at flow rates below the greenfield mean annual flood for 
the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

And for the 1 in 100 year event, must not be greater than either: 

• The greenfield mean annual flood for the site (1 in 2 year event), or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 1 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.59 36.9 

Estimated greenfield mean 
annual runoff rate. 

4.17 42.8 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

3207 1808 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 
residential use with associated infrastructure. The draft national standards designate all roof 
drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to a 'Secondary Aquifer' roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 
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Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Infiltration Trench 
Rainwater Gardens 
Soakaway 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Soakaway 
Bioretention/Filter Strip 
 

Soakaway  
Infiltration Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• EA flood mapping has indicated that the site may be susceptible to small areas of 
surface water flooding as well as proving a flow path for surface water at the 200 year 
event. A site specific flood risk assessment may be required; possible flood alleviation 
measure may also be required. 

• Connections to the local drainage network may prove difficult and infiltration alone is 
unlikely to be accepted as a standalone measure. 

• NWL records indicate the presence of an abandoned asbestos main running through 
the site in the vicinity of proposed SuDS. On site investigations should be undertaken 
to confirm the location and any implications this may have on proposed development. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable locations for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the PPS25 Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  

• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  
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The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 
Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly 
present and may be active. Increased infiltration may 
cause slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in 
a geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Ground Water Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

   
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Till, Divensian - Diamicton 

Glaciofluvial deposits, Divensian - 
sand and gravel 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

 

Key: 
Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

288 
Crawcrook 
South 

10.3 42.8 36.9 
 

89.3 
 

101.2 
 

130.4 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 288 
Crawcrook South\Site 288 Crawcrook South Rev B.doc 

XVIII

 

 

D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield runoff 
volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using the FEH 
rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site Greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified. 

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% -40%. For the purposes of this study and the absence of development masterplans we have 
assumed impermeable area to be 40% which for this site of 10.3ha equates to 4.12ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

288 Crawcrook South 63.6 26.7 1784.4 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 288 Crawcrook South the 
maximum discharge rate is 45.3 l/s. 

Infiltration Coefficient (m/hr) 

It is highly likely that ground conditions will allow for infiltration. Without detailed ground 
investigations or on site permeability testing typical infiltration rates for specific soil types can be 
used as a benchmark: Table 7 below extracted from the CIRIA (697) SuDS Manual (2007) gives 
general values. If set to 0 all outflow will be through traditional controls and will be limited by the 
Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of sands and gravels, therefore a low value for 
sand (10) has been adopted. On site ground investigations and permeability testing will be 
required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs.  
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Figure D3: Model Input Parameters to Determine Attenuation Storage with No Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume with No Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 1808 3207 
 

By using the Sand soil type as a benchmark we can estimate the volume of storage required 
when we take infiltration into account, the volumes in Table 8 below are indicative only as on site 
ground investigations will need to be carried out to determine exact ground conditions and soil 
types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 17 392 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rates 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event 

Table 10: Estimated 100 year 6 hour Post Development Runoff Volume 

 

 

 

 

 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

288 Crawcrook South 63.6 169 3638 
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E Water Quality 
 

E.1 Crawcrook FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Crawcrook catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

CATCHMENT GB 412500 563900 NZ 12500 63900 

CENTROID GB 413477 563023 NZ 13477 63023 

AREA 1.94 

ALTBAR 100 

ASPBAR 327 

ASPVAR 0.5 

BFIHOST 0.584 

DPLBAR 1.7 

DPSBAR 80.1 

FARL 0.981 

FPEXT 0.0323 

FPDBAR 0.187 

FPLOC 0.576 

LDP 3.61 

PROPWET 0.45 

RMED-1H 9.3 

RMED-1D 35.2 

RMED-2D 46.2 

SAAR 670 

SAAR4170 698 

SPRHOST 28.77 

URBCONC1990 0.731 

URBEXT1990 0.2429 

URBLOC1990 1.035 

URBCONC2000 0.869 

URBEXT2000 0.3456 

URBLOC2000 1.043 

C -0.024 

D1 0.41993 

D2 0.42787 

D3 0.2308 

E 0.27853 

F 2.34219 

C(1 km) -0.024 

D1(1 km) 0.426 

D2(1 km) 0.437 

D3(1 km) 0.233 

E(1 km) 0.279 

F(1 km) 2.324 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 13.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 288 Crawcrook South is within this 
boundary; therefore consultation with the Aviation Authority will be required to determine 
favoured SuDS measures. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site to the north of Crawcrook for residential development 
with associated roadways and amenities. The site generally slopes from the south (Crawcrook 
village) to the north (football field) which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. Areas of made ground to the north of the site would not be suitable for the use of 
infiltration for SuDS.  The made ground may also have an impact on the volume of infiltration 
likely to be achievable elsewhere on the site as increased rates of infiltration can have the effect 
of remobilising contaminants and or pollutants.  An overland flow path has been identified to the 
east of the site and appears to be connected to flows arising from Crawcrook village to the south; 
areas of potential ponding have also been identified. This will have to be considered within the 
detailed design of the development layout. 

Site ground conditions could potentially support some primary disposal of surface water into the 
ground with overflows discharging into the local drainage network and overland flow routes. 
Runoff arising from roof areas will need to undergo 1 stage of SuDS treatment and runoff arising 
from all other impermeable areas will need to receive 2 stages of SuDS treatment prior to 
infiltration / discharge.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the surface local drainage network.   

The recommended post development discharge rate is 31.7/s, although this may be constrained 
by the available capacity in the existing drainage system. To achieve this discharge rate during 
the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), it is 
estimated that between 1332m3 and 2362m3 of formal surface water attenuation will be required 
without infiltration, although this may be considerably reduced to between 400m3 and 1380m3 
when infiltration is taken into consideration. These figures are dependent on the values assumed 
for infiltration. Local site specific investigations and testing will improve the estimate and refine 
the figures for infiltration. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

There may be opportunities to help alleviate flooding in the area of Stannerford Road by 
incorporating overland flows within site control SuDS; although this could increase the footprint 
of the SuDS, there may be gains for both developer and council. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 292 is located on the Northern slope of a hillock, which slopes from south to north 
towards an adjacent football field, with elevations dropping from approximately 68m AOD to 
58m AOD. The site is approximately 12.5km West of Gateshead town centre. The site largely 
consists of fields, with an area of former allotments towards the South West corner. The site 
appears to be mainly used for grazing horses, with no permanent structures visible. There is 
an area of hard standing at the western corner of the site with a temporary structure 
(portacabin?) insitu. 

The site is bounded to the north by open farmland; to the east by a small housing estate; to 
the to the south by Crawcrook Lane and Crawcrook Quarry, previously granted planning 
permission for land filling, although this has now lapsed; and to the west by a football field. 

 

 
 
 
 
 

292 Crawcrook North 

Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012  

Imagery © 2013 DigitalGlobe, GeoEye, Getmapping 
plc, Infoterra LTD & Bluesky, The GeoInformation 
Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 13468 63970 

Total Site Area 7.60 Ha 

Proposed Land Use 200 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site, although there have been flooding occurrences 
reported by local residents in the back gardens on Stannerford Road and Garden House 
Estate and the land behind these properties. The site is not protected by any recorded 
national flood defences. This flooding is likely to be due to surface water flowing across the 
site from the Garden House estate.  This surface water flow path will need to be maintained, 
as blocking it could create flooding elsewhere or exacerbate existing conditions. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at 
Stannerford Road.  The storage provided to alleviate flooding would be in addition to that 
required for SuDS.  This storage would be best placed around the flow path at the North East 
end of the site, see Figure 1.  Further investigation and study will be required to determine 
what volume of storage and hence land take is required to reduce flooding at Stannerford 
road, and whether this would be cost beneficial.  There may be the opportunity of working with 
the developer to reduce flood risk to others by managing surface water within the development 
through planning gain, and it is recommended that this approach is explored further. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining) within the site although there is a small encroachment of 
made ground along the northeast boundary from the adjacent site. The majority of the site is 
likely to have deposits of silty clay containing sands and gravels. Superficial deposit 
permeability is spatially variable, but likely to permit moderate infiltration.  Subsurface ground 
conditions are likely to be suitable for some moderate infiltration SuDS although the design 
may be influenced by ground conditions. The site may be characterised by a spatially variable 
permeability or a water table that may be within 1m of infiltration systems or both. The design 
of infiltration SuDS in these areas should take into account local ground conditions. 
Subsurface ground conditions are likely to support moderate infiltration, though slope 
instability problems may exist, moderate infiltration is unlikely to cause slope instability. The 
depth of superficial deposits will vary but are likely to exceed 3m in depth for the majority of 
the site. The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  It is noted that the development is in an area of high risk 
of ground instability due to mining and that mine-shafts are located on the site. This may affect 
siting of SuDS but should not affect their more general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions could support moderate infiltration for areas of the site, 
placement of SuDS would depend on detailed ground investigation as other areas of the site 
are unsuitable for infiltration; on site permeability testing would be required to confirm the rate 
of infiltration.  Areas adjacent to the site (north boundary) offer risk of remobilising 
contaminants if runoff is infiltrated in that direction. 
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Discharge to Surface Water Body  

The nearest watercourse to the site is the Bradley Dene approximately 1km to the west, this 
area regularly floods and increased flows into the Bradley Dene would increase risk of 
flooding. The River Tyne is approximately 1.1km to the north, though existing topography 
drains in this direction the existing area of made ground to the north and location of existing 
properties would make any discharge in this direction difficult. There is an existing pond at 
Crookoe Woods approximately 500m to the west of the site. Due to the distances involved in 
reaching a watercourse/ surface water body this option may be cost prohibitive. 

Discharge to Surface Water Sewer or Local Highway Drain  

Northumbrian Water sewer records show one surface water sewer running south east to north 
west discharging into the River Tyne. This sewer appears to serve an area south of Main 
Street in Crawcrook.  

The condition and capacity of this sewer is unknown, and any future connections would 
require NLC consent. The sewer does not present a constraint to development. However the 
Council has indicated that these will not be able to drain water from new development. 

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Crawcrook Lane. The condition, capacity and 
outfall destination of the sewer is unknown at this stage. It is possible the road drainage 
connects into the local combined sewer network discharging into the River Tyne. However the 
Council has indicated that these will not be able to drain water from new development. 

 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are two combined sewers bounding the 
site. 

Along the Eastern boundary a diameter 300mm combined water sewer flows southeast to 
northwest discharging into the River Tyne; along the western boundary a diameter 300mm 
combined water sewer flows southeast to northwest discharging into the River Tyne. 

NWL have indicated that there is likely to be capacity to accept greenfield runoff from a new 
development on this site. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with and overflow into the local 
drainage network and overland flow routes for higher duration storm events. This will require 
peak flow rate and volume to be managed before discharge.  

Low rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. However, 
opportunities to infiltrate some surface water into the ground through a robust management 
train of source; site; and regional controls should be achievable. 

High rainfall 

Sub-surface ground conditions are likely to be of variable to moderate permeability and the 
rate of runoff is likely to be greater than the rate at which water can infiltrate into the ground. 
Restricting both peak flow rate and volume to greenfield values is unlikely to be achievable. It 
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is therefore likely that Approach 2: Restricting the peak flow rate would be the most 
practicable.1 

This approach requires the critical duration rainfall event must be used to calculate the 
required storage volume for the 1 in 100 year event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event, must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 1 below. 

Table 1: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.59 27.3 

Estimated greenfield mean 
annual runoff rate. 

4.17 31.7 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

1748 1141 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 
residential use with associated infrastructure. The draft national standards designate all roof 
drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to a 'Secondary Aquifer' roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 2: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Infiltration Trench 
Rainwater Gardens 
Soakaway 
Detention Basin/Swale 
 

                                                      
1 Draft national Standards for Sustainable Drainage Systems - Section B - Peak Flow Rate and 
Volume. 
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Table 3: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Soakaway 
Bioretention/Filter Strip 
 

Soakaway  
Infiltration Trench 
Detention Basin/Swale 
Pond 
Wetland 

 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Variable to moderate permeability ground conditions will limit percentage of runoff that 
can be infiltrated. This should be confirmed by physical ground investigations. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• EA flood mapping has indicated that the site may be susceptible to surface water 
flooding as well as proving a flow path for surface water at the 200 year event. A site 
specific flood risk assessment may be required; possible flood alleviation measures 
may also be required. 

• It is noted that the development is in an area of high risk of ground instability due to 
mining. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows two probable locations for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 

Location 1 is the location with discharge being to the combined sewer identified by NWL. 

Location 2 may also be possible depending on further investigation, and would be preferable if 
using SuDS to manage surface water.  
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the PPS25 Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  

• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  
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The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 
Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit premeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit premeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsuface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly 
present and may be active. Increased infiltration may 
cause slopes to fail. 
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Shallow Mining 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in 
a geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

   
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Till, Divensian - Diamicton 

Glaciofluvial deposits, Divensian - 
sand and gravel 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 
Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 4 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 4: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

292 
Crawcrook 
North 

7.6 31.7 27.3 66.0 74.9 96.4 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 5 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 5: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

 Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% -40%. For the purposes of this study and the absence of development masterplans we have 
assumed impermeable area to be 40% which for this site of 7.6ha equates to 3.04ha. 

Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 292 Crawcrook North the 
maximum discharge rate is 35.7 l/s. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

292 Crawcrook North 64.34 26.96 1316.6 
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Infiltration Coefficient (m/hr) 

It is highly likely that ground conditions will allow for low to moderate infiltration. Without detailed 
ground investigations or on site permeability testing typical infiltration rates for specific soil types 
can be used as a benchmark: Table 6 below extracted from the CIRIA (697) SuDS Manual 
(2007) gives general values. If set to 0 all outflow will be through traditional controls and will be 
limited by the Maximum Discharge. 

Table 6:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of sands and gravels, therefore a low value for 
sand (0.1) has been adopted. On site ground investigations and permeability testing will be 
required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs.  

 

Figure D3: Model Input Parameters to Determine Attenuation Storage with No Infiltration 
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Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 7 shows the estimated post development 
attenuation storage. 

Table 7:  Estimated Storage Volume with No Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 1332 2362 
 

By using the Sand soil type as a benchmark we can estimate the volume of storage required 
when we take infiltration into account, the volumes in Table 8 below are indicative only as on site 
ground investigations will need to be carried out to determine exact ground conditions and soil 
types.  

Table 8:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 400 1380 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act . 

D.4 Post Development Runoff Rates 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 
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Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event 

 Table 9: Estimated 100 year 6 hour Greenfield Runoff Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

292 Crawcrook North 63.6 119 2561 
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E Water Quality 
 

E.1 Crawcrook FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Crawcrook catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 
CATCHMENT GB 412500 563900 NZ 12500 63900 
CENTROID GB 413477 563023 NZ 13477 63023 
AREA 1.94 
ALTBAR 100 
ASPBAR 327 
ASPVAR 0.5 
BFIHOST 0.584 
DPLBAR 1.7 
DPSBAR 80.1 
FARL 0.981 
FPEXT 0.0323 
FPDBAR 0.187 
FPLOC 0.576 
LDP 3.61 
PROPWET 0.45 
RMED-1H 9.3 
RMED-1D 35.2 
RMED-2D 46.2 
SAAR 670 
SAAR4170 698 
SPRHOST 28.77 
URBCONC1990 0.731 
URBEXT1990 0.2429 
URBLOC1990 1.035 
URBCONC2000 0.869 
URBEXT2000 0.3456 
URBLOC2000 1.043 
C -0.024 
D1 0.41993 
D2 0.42787 
D3 0.2308 
E 0.27853 
F 2.34219 
C(1 km) -0.024 
D1(1 km) 0.426 
D2(1 km) 0.437 
D3(1 km) 0.233 
E(1 km) 0.279 
F(1 km) 2.324 
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E.5 Water Quality 
Table 10: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 11: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 12: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales2 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 8.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 13: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 292 Crawcrook is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favoured SuDS 
measures. 

 

                                                      
2 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 
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Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 301 is located on the western slope of a hillock, which slopes gently from east to west 
towards Collingdon Road, with elevations dropping from approximately 165m AOD to 157m 
AOD. The site is approximately 12.5km south east of the centre of Gateshead. The site largely 
consists of arable fields, with a dogleg in the northern boundary for existing allotments. The 
site is bisected by a partial hedgerow running east to west with a more mature hedgerow and 
mature trees running north to south on the eastern boundary. There does not appear to be 
any permanent structures or right of way footpaths within the site boundary. 

The site is bounded to the north and east by open farmland; to the south by scrubland/pasture 
and Ashtree Lane; and to the west by Collingdon Road. 

 

301 High Spen North 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, Getmapping 
plc, Infoterra LTD & Bluesky, The GeoInformation 
Group. Map Data © 2013 Google. 

 
Contains Ordnance Survey Data © Crown Copyright 
and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 14173 59941 

Total Site Area 6.45 Ha 

Proposed Land Use 154 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site, although there areas susceptible to surface 
water flooding along the western boundary on Collingdon Road, Ramsey Street and Watson 
Street. Local residents have reported that the fields are often waterlogged to the rear of 
Watson Street, with claims of persistent flooding and subsidence occurring. There are reports 
of gardens flooding to the rear of Watson Street. The corner of Ramsey Street and Watson 
Street regularly flood, as well as claims that since the development of Victoria Gardens 
surface water runoff flows down into Ramsey Street.  This coincides with the EA mapping 
which shows surface water collecting at these points. 

The site is not protected by any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding on 
Collingdon Road, Ramsey Street and Watson Street. The storage provided to alleviate 
flooding would be in addition to that required for SuDS. This storage would be best placed 
around the indicative SuDS locations, see Figure 1. Further investigation and study will be 
required to determine what volume of storage and hence land take is required to reduce 
flooding, and whether this would be cost beneficial.  

In addition existing surface water sewers to the north of the site discharge into the Barlow 
Burn.  These are located along the natural flow paths which may be opened up to form natural 
channels, increasing capacity and reducing flood risk. Further study is required to ensure that 
this would not increase flood risk elsewhere, as well as consent from the landowner and NWL.  

There may be the opportunity of working with the developer to reduce flood risk to others by 
managing surface water within the development through planning gain, and it is recommended 
that this approach is explored further. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining) within the site although there is a small encroachment of 
made ground along the western boundary from the adjacent site. Superficial deposits are 
absent for most of the site, permeability is spatially variable, but likely to permit moderate 
infiltration. Subsurface ground conditions are likely to support moderate infiltration, though 
slope instability problems are likely to be present for most of the site they are almost certainly 
present in the south east corner of the site and along part of the eastern boundary, increased 
infiltration in this location may cause slopes to fail. The site is not located within a groundwater 
source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  It is noted that the development is in an area of high risk 
of ground instability due to mining.  

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to support moderate infiltration for most of the site 
excluding the south east corner; on site permeability testing would be required to determine 
the rate of infiltration. 
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Discharge to Surface Water Body  

The nearest watercourse to the site is the Spen Burn approximately 230m to the south, this 
area is susceptible to surface water flooding any additional outfalls to the burn may increase 
risk of flooding. There is an unnamed watercourse approximately 400m to the north of the site 
which in turn drains into the Barlow Burn; there is a natural flow path from the site to this 
watercourse. Due to the distances involved in reaching a watercourse/ surface water body this 
option may be cost prohibitive; NWL have suggested that their preference would be a 
requisitioned surface water sewer discharging to the Spen Burn; additional on site storage 
may be required so as not to increase flood risk further downstream. 

Discharge to Surface Water Sewer  

Northumbrian Water sewer records show no suitable surface water sewers in the vicinity of 
the site.   

Discharge to Local Highway Drain 

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Collingdon Road. The condition, capacity and 
outfall destination of the sewer is unknown at this stage. It is possible the road drainage 
connects into the local combined sewer network discharging into the Barlow Burn. However 
the Council have indicated that local highway drains will not be able to receive any flows from 
new developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are three combined sewers bounding the 
site. 

• Along the northern boundary a diameter 100mm combined water sewer flows south to 
north following the dogleg discharging into the Barlow Burn; 

• Along the northern boundary a combined water sewer flowing east to west 
discharging into the Barlow Burn, no details of this sewer are available at this time;  

• Along the eastern boundary in Collingdon Road a diameter 225mm combined sewer 
runs south to north ultimately discharging into the Barlow Burn. 

NWL have indicated that the existing local sewer system is already over capacity, and that 
their preference would be to discharge to a new surface water sewer south of the site. 

A public sewer crosses the site which NWL may require to be moved or placed in a suitable 
easement; it is assumed that this is the sewer running east to west on the northern boundary. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be to either the Spen Burn via sewer requisition or 
the Barlow Burn via formalised land drain, with some moderate volume infiltrated to the 
ground. Ground permeability testing should be carried out on site to determine rates of 
infiltration. This will require peak flow rate and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 
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• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

24.3 26.6 35.2 40.9 46.3 49.6 53.4 58.6 66.5 85.7 

 

Low rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. However, 
opportunities to infiltrate some surface water into the ground through a robust management 
train of source; site; and regional controls should be achievable. 

High rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. Restricting 
both peak flow rate and volume to greenfield values is unlikely to be achievable. It is therefore 
likely that Approach 2: Restricting the peak flow rate would be the most practicable.1 

This approach requires the critical duration rainfall event must be used to calculate the 
required storage volume for the 1 in 100 year event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event, must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 1 below. 

                                                      
1 Draft national Standards for Sustainable Drainage Systems - Section B - Peak Flow Rate and 
Volume. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.76 24.1 

Estimated greenfield mean 
annual runoff rate. 

4.37 28.0 

 Upper Storage Estimate* (m3) Lower Storage Estimate* (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

1771 1028 

*Assumes 40% impermeable area, use of permeable paving etc. may considerably reduce 
storage requirements, as will values assumed for infiltration. 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 
residential use with associated infrastructure. The Draft National Standards for SUDS 
designate all roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be to a combined sewer, with moderate volumes being 
through infiltration, it would be considered best practice to treat all flows as if they were to be 
disposed through infiltration; The Draft National Standards for SuDS require flows to a 
combined sewer should only have appropriate measures to manage the risk of discharging oil 
and sediments to the sewer. 

If the primary method of disposal were to be disposal to a 'Secondary Aquifer' roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected down pipes) 
Permeable Paving 
Infiltration Trench 
Rainwater Gardens 
Soakaway 
Detention Basin/Swale 
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Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Soakaway 
Bioretention/Filter Strip 
 

Soakaway  
Infiltration Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Moderate permeability ground conditions will limit percentage of runoff that can be 
infiltrated. This should be confirmed by physical ground investigations. 

• Slope instability problems are likely to be present for most of the site they are almost 
certainly present in the south east corner of the site and along part of the eastern 
boundary, increased infiltration in this location may cause slopes to fail. Site specific 
ground investigations will be required to determine if slope stabilisation works will be 
required. 

• The presence of made ground along the western boundary of the site should be 
considered when locating SuDS as any infiltration in this general direction could lead 
to the remobilisation of pollutants and/or contaminants. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Civil Aviation Authority will be required to determine 
favoured SuDS measures. 

• EA flood mapping has indicated that the site may have areas along the western 
boundary susceptible to surface water flooding. A site specific flood risk assessment 
may be required. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows two possible alternative locations for site wide SuDS treatment and storage 
based on available outfall locations. This will be in addition to appropriate source control which 
may be integrated into the development.  

Location 1 is based on flows being discharged via sewer requisition to the Spen Burn south of 
the development, this option would require approximately 700m of surface water sewer to be 
provided to reach a viable outfall location on the Spen Burn; if this is cost prohibitive this 
location also offers the option of discharging flows into the combined sewer network. 

Location 2 is based on flows being discharged to the Barlow Burn via the existing local land 
drainage network; this would require some remedial works to the land drain to ensure flows 
remained within bank during peak storm duration as well as co-operation from the land owner. 
Flows from the treatment area would be discharged via pipe to the drainage network. NWL 
have raised concerns regarding seepage from the SuDS features into the local sewer network 
at this location, however due to the sites lack of compatibility with infiltration, these features 
would be designed to incorporate impermeable liners and thus prevent seepage. This option 
has the added benefit of potentially helping alleviate flooding in the Watson Street area by 
providing a flow path for surface water that would normally pond in the topographical low 
areas behind Watson Street. 
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B.3 Ground Stability 
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Increased infiltration is unlik
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Shallow mini
present 

 
Increased infiltration is unlik
geohazard, but potential imp
considered. 

Shallow mining

 
There is a significant possib
subsidence could be initiate
increased infiltration. 

Shallow minin
present 

There is a significant possib
subsidence could be initiate
increased infiltration. 
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Running sands

 
Increased infiltration is unlik
collapse associated with run

Running sand
present 

 
Increased infiltration is unlik
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There is a significant possib
problems. Increased infiltrat
geohazard. 
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Swelling clays 

 
Increased infiltration is unlik
swell ground movement ass
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Swelling clay
present 

 
Ground is susceptible to shr
movement. Increased infiltra
cause a geohazard, but pote
be considered. 

Swelling clays 

 
Ground is susceptible to shr
movement. Increased infiltra
cause a geohazard, but pote
be considered. 
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Compressible Ground 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Collapsible Ground 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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Ground compre

 
Increased infiltration is unlik
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Increased infiltration is unlik
subsidence. 
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present 

Deposits with potential to co
and saturated are possibly p
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considered. 
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present 

Deposits with potential to co
and saturated are probably 
Increased infiltration may lea

 

 High XII

ession unlikely 

kely to lead to ground 

tential for ground 

settlement hazards 
ased infiltration may 
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B.4 Groundwater Protection

Ground Water Protection Summ

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Ground Water Sources Protecti

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 

Predominant Flow Mechanism 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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Intergranular o

 
Water is likely to percolate t
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through pore space and frac
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Fracture flow.

 
Water is likely to percolate t
unsaturated zone to the gro
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contaminant removal and br
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Made Ground 

Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Survey Map data at the original scale
2012/120SuDS British Geological Su
reserved. 
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B.5 Geological Mapping 

Superficial Deposits 

  
Contains Ordnance Survey Data © C
Database right 2012. Reproduced fro
Geological Survey Map data at the or
Licence 2012/120SuDS British Geolo
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C Runoff Destinat
 

C.1 Existing Sewer Network

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate 
 

D.1 Introduction 

It is current best practice an
drainage systems to restrict th
runoff values. 

For the purposes of this stud
used to determine site greenfie
to estimate the volume of form
runoff to meet these conditions

Greenfield Peak Flow Ra

The National SUDS Working
published July 2004, recomm
catchments smaller than 50ha 
is then pro-rata to give the pea

Figure D1: Model Input Paramet

 
Table 5 below shows the pro
return periods. 

Table 5: Estimated Greenfield R

Site Site Area 
(ha) 

QBA
(l/s)

301 High 
Spen 

6.4 28.0
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and Volume 

nd a requirement of the draft national standard
he rate and volume of runoff from new developm

dy, industry standard Micro-Drainage WinDes s
eld runoff rates and volumes. This information ha
mal storage required within the proposed devel
s. 

ate 

g Group, Interim Code of Practice for Susta
mends the use of IH 124 for all catchments u

the equivalent runoff from a 50ha site is calculate
ak runoff for the smaller site. 

ters 

 

o rata estimated greenfield site peak runoff for a

Runoff Peak Runoff Rates 

AR 
) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q
(

0 24.1 58.2 66.0 8

 

 High XVII

ds for sustainable 
ments to greenfield 

oftware has been 
as then been used 
opment to restrict 

ainable Drainage, 
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Q (1000 yrs) 
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D.2 Greenfield 100 year 6 ho

Where practicably possible th
runoff volume from the site for
the FEH rainfall model to a uni

Figure D2: Model Input Paramet

Table 6 below shows the estim
event. 

 Table 6: Estimated 100 year 6 h

 

D.3 Estimated Development

Storage varies with different 
looks at two extreme cases 
estimate may be used as a sta

 Rainfall 

Depth Duration Frequency pa
model to allow synthetic storm

Impermeable Area (ha) 

This is the total impermeable (
can vary depending on whethe
In our experience of developm
35% - 40%. For the purposes
have assumed impermeable a

Site 100 Y
Rain

301 High Spen 63.1 
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our Runoff Volume 

he development runoff must not be greater th
r the 100 year, 6 hour rainfall event. This was ca
t hydrograph for the site.  

ters to Determine Greenfield Runoff Volume  

 

mated site greenfield runoff volume for the 100 ye

hour Greenfield Runoff Volume 

t Attenuation Storage 

configurations of controls and storage structur
to provide an estimate of the range of storag

arting point for detailed design. 

rameters were extracted from the FEH CD-ROM
s to be specified.   

(roof and paved) area in hectares. In residential d
er the site is designated high density or low den

ment of greenfield sites the resulting impermeable
s of this study and the absence of developmen
rea to be 40% which for this site of 6.4ha equates

Year 6 Hour 
fall (mm) 

Percentage Runoff 
(%) 

Volu

36.2 147
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alculated by using 

ear, 6 hour rainfall 

res. The program 
ge required. This 

M and input to the 
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e area is between 

nt masterplans we 
s to 2.56ha 

ume (m3) 

9.5 
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Maximum Allowable Dis

This is the maximum discharg
determined by the constraints
discharge rate is 30.9 l/s. 

Infiltration Coefficient (m

It is highly likely that groun
investigations or on site perme
used as a benchmark: Table 7
general values. If set to 0 all o
Maximum Discharge. 

Table 7:  Indicative Infiltration R

Soil Type 

Gravel 

Sand 

Loamy Sand 

Sandy Loam 

Loam 

Silt Loam 

Chalk 

Sandy Clay Loam 

Silty Clay Loam 

Clay 

Till 

Rock 
 

BGS Data suggests superficia
Loam (0.36) has been adopte
required to obtain actual value

Climate Change (%) 

New development should be 
arising from climate change. A
included within the model by fa

head Council - Greenbelt SuDS Viability\Reports\Site 301
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scharge (l/s) 

ge required from the storage structure. The maxi
s of the runoff destination. For site 301 High Sp

m/hr) 

d conditions will allow for infiltration. Without
eability testing typical infiltration rates for specific
7 below extracted from the CIRIA (697) SuDS Ma
outflow will be through traditional controls and wil

Rates 

Range of Infiltration Rates (m/hr) 

10 - 1000 

0.1 - 100 

0.01 - 1 

0.05 - 0.5 

0.001 - 0.1 

0.0005 - 0.05 

0.001 - 100 

0.001 - 0.1 

0.00005 - 0.005 

<0.0001 

0.00001 - 0.01 

0.00001 - 0.1 

al deposits are not present for this site, therefor
ed. On site ground investigations and permeabi
s. 

planned to avoid increased vulnerability to the 
An allowance for climate change of an addition
actoring rainfall intensity hyetographs.  

 

 High XIX

mum discharge is 
pen the maximum 

t detailed ground 
c soil types can be 
anual (2007) gives 
l be limited by the 

re a low value for 
lity testing will be 

range of impacts 
nal 20% has been 
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Figure D3: Model Input Paramet

Figure D4: Model Input Paramet

Model Results 

The program shows the upper 

Storage varies with different 
looks at two extreme cases 
estimate may be used as a st
design as the variables it assu
achieve a final design outside 
attenuation storage. 

Table 8:  Estimated Storage Vol

Return Period 

100 year + 20% 
 

By using the loam soil type a
when we take infiltration into a
ground investigations will need
types.  
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ters to Determine Attenuation Storage With No Infil

ters to Determine Attenuation Storage with Infiltrat

and lower bounds of storage required for the var

configurations of controls and storage structur
to provide an estimate of the range of storag

tarting point for detailed design, but it must not b
umes are significant. In certain circumstances it i
the range shown. Table 8 shows the estimated 

lume with no Infiltration 

Lower storage Estimate (m3) Upper storag

1072 1861 

as a benchmark, we can estimate the volume of
account, the volumes in Table 8 below are indicat
d to be carried out to determine exact ground c

 

 High XX

ltration 
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riables given. 

res. The program 
ge required. This 
be used as a final 
is also possible to 
post development 

ge Estimate (m3) 

f storage required 
ive only as on site 

conditions and soil 
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Table 9:  Estimated Storage Vol

Return Period 

100 year + 20% 
 

It is normally most economic
separate structures in the man
train and increases the resilien
one structure are likely to fall w

D.4 Post Development Runo

Development of greenfield site
development, vegetation can d
whilst some more can be infi
vegetation and replace it with
reduce the sites predevelope
remove surface depressions t
activities can also compact so
runoff from the site. 

Impervious areas are tradition
than natural, vegetated conv
downstream waterways to pe
These increases can create n
also increase pollution in the
managed. 

Post development runoff volum
equation to determine peak pip

The Rational Method/Lloyd-Da

Where: 

Q = Design peak runof

C = Non-dimensiona
characteristics 

 i = Rainfall intensity f
the "time of concentrat

A = total catchment ar

Post development runoff rates 

Post development runoff volum
lieu of a detailed masterplan. T

Table 10 below shows the est
year, 6 hour rainfall event 

 Table 10: Estimated 100 year 6 

Site 100 Y
Rain

301 High Spen  63.1 
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lume with Infiltration 

Lower storage Estimate (m3) Upper storag

260 990 

cally and operationally efficient to attenuate sur
nagement train. This increases the robustness of
nce of the system to failure. Attenuating volumes
within the Reservoirs Act. 

off Rates 

es dramatically alters the hydrologic response of 
directly intercept a percentage of rainfall and su
iltrated into the ground. Development can remo

h turfed lawns and impervious roofs, driveways 
ed infiltration rates. In addition clearing and la
that store rainfall and intercept surface water ru
oil and diminish its infiltration rate, resulting in g

ally connected to sewer systems that can transp
veyances and have low exfiltration; this can
ak faster and in greater quantities than predeve
ew and exacerbate existing downstream flooding
ese waterways. By implementing SuDS techniq

mes have been calculated using the Rational Met
pe flows as found in CIRIA (697) The SuDS Manu

avies equation is given by the equation: 

Q = 2.78 CiA 

ff 

al runoff coefficient which is dependent on

or the design return period (in mm/hr) and for a
tion" of the catchment 

ea being drained (ha)  

should be restricted to greenfield runoff rates. 

mes have been calculated by assuming 40% imp
This should be confirmed during detailed design. 

timated site Post Development runoff rate and v

hour Greenfield Runoff Volume 

Year 6 Hour 
fall (mm) 

Runoff Rate (l/s) Volu

100 216

 

 High XXI

ge Estimate (m3) 

rface water within 
f the management 
s over 10,000m3 in 

and area. Prior to 
rface water runoff 

ove this beneficial 
and roads, which 
nd regrading can 
noff. Construction 
reater volumes of 

port runoff quicker 
n cause flows in 
eloped conditions. 
g problems; it can 
ques this can be 

thod/Lloyd-Davies 
ual.  

n the catchment    

a duration equal to 

permeable area, in 

olume for the 100 

ume (m3) 
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E Water Quality 
 

E.1 High Spen FEH Catchm

Catchment descriptors were e
to determine the sensitivity of t

E.2 Abbreviations 

ALTBAR Mean catchme

AOD  Above Ordnan

ASPBAR Index represen

BFI  Base Flow Ind

BFIHOST Base Flow Ind

DPLBAR Index describi

DPSBAR FEH index of m

FARL  FEH index of f

FEH  Flood Estimat

HOST  Hydrology of S

PROPWET FEH index of p

QMED  Median Annua

RMED  Median Annua

SAAR  Standard Aver

AREA  Catchment are

BFI  Base Flow Ind

BFIHOST Base Flow Ind

FARL  FEH index of f

FEH  Flood Estimat

HOST  Hydrology of S

SAAR  Standard Aver

SPR  Standard perc

SPRHOST Standard perc

URBAN  Flood Studies 

URBEXT1990 FEH index of f

URBEXT2000 Revised index
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ent Descriptors 

extracted from the Flood Estimation Handbook C
the water body. 

ent altitude (m above sea level) 

nce Datum 

nting the dominant aspect of catchment slopes 

dex 

dex estimated from soil type 

ng catchment size and drainage path configuratio

mean drainage path slope 

flood attenuation due to reservoirs and lakes 

ion Handbook 

Soil Types 

proportion of time that soil is wet 

al Flood (with return period 2 years) 

al Maximum Rainfall Depth 

rage Annual Rainfall (mm) 

ea (km2) 

dex 

dex derived using the HOST soil classification 

flood attenuation due to reservoirs and lakes 

ion Handbook 

Soil Types 

rage Annual Rainfall (mm) 

centage runoff 

centage runoff derived using the HOST soil classif

Report index of fractional urban extent 

fractional urban extent 

x of urban extent, measured differently from URBE
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D-ROM Version 3 

on 

fication 

EXT1990 
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E.3 FEH Catchment Area 

 

High Spen catchment taken from
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m FEH CD ROM 
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E.4 FEH Catchment Descrip

CATCHMENT GB 414250
CENTROID GB 413411
AREA 1.05 
ALTBAR 190 
ASPBAR 118 
ASPVAR 0.71 
BFIHOST 0.349 
DPLBAR 0.99 
DPSBAR 71.1 
FARL 1 
FPEXT 0.0048 
FPDBAR 0.036 
FPLOC -999999 
LDP 2.13 
PROPWET 0.59 
RMED-1H 9.5 
RMED-1D 34.5 
RMED-2D 46.1 
SAAR 697 
SAAR4170 729 
SPRHOST 37.13 
URBCONC1990 0.568 
URBEXT1990 0.0439 
URBLOC1990 0.41 
URBCONC2000 0.724 
URBEXT2000 0.1235 
URBLOC2000 0.402 
C -0.024 
D1 0.41337 
D2 0.43857 
D3 0.23695 
E 0.27865 
F 2.34151 
C(1 km) -0.024 
D1(1 km) 0.411 
D2(1 km) 0.434 
D3(1 km) 0.24 
E(1 km) 0.279 
F(1 km) 2.336 
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ptors 

 559550 NZ 14250 59550 
 559687 NZ 13411 59687 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low 

Medium  

High 

E.6 Ground Water 
Table 12: Minimum Number of T

 

G1 Source Protection Zone 
borehole that supplies po

G2 Into or immediately adjac
could be influenced by in
designated nature conse
sites - including Biodiver
and Protected Species. 

G3 Source Protection Zone 

G4 Secondary Aquifer 

E.7 Surface Water Body 
Table 13: Minimum Number of T

Hazard 

Low 

Medium 

High 
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Roof Drainage 

Residential, amenity, comme
uses includes car parking and

Areas used for handling and s
chemicals and fuels, handling
waste. This includes scrap ya
Lorry, bus or coach parking o

Treatment Stages 

Low M

1, within 50m of a well, spring or 
otable water. 

1 

cent to a sensitive receptor that 
nfiltrated water. Includes 
ervation, heritage and landscape 
sity Action Plan (BAP) habitats 

1 

II or III or Principal Aquifer 1 

1 

Treatment Stages to Surface Water 

Normal Surface Water Sensitive Sur

0 1 

2 3 

Consult the EA (C6) 

 

 High XXV

rcial, industrial 
d roads 

storage of 
g and storage of 
ards. 
r turning circles. 

Medium High 

3 Consult 
the EA 
(C6) 3 

3 

2 

rface Water 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England a
will impact upon rainfall throug
estimates and recommended c

It is recommended that an allo
intensity hyetographs should b

Table 14: Change to extreme ra

Applies across all of 
England 

Total p
anticip

Upper end estimate  

Change factor  

Lower end estimate  

 

Airport Location 

Due to the vicinity of New
Aerodromes" advice notes wa
Hazards from Sustainable Urb
airport, certain SuDS techniqu
therefore consultation with the
measures. 

 

                                                      
2 Environment Agency guidance docum
Erosion Risk Management Authorities 
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and Wales2 has provided national estimates of ho
gh the next century based on the UKCP09 project
climate change factors are presented below in Ta

owance for climate change of an additional 20% b
be applied to the detailed hydraulic design. 

infall intensity compared to a 1961-90 baseline 

potential change 
pated for 2020s 

Total potential change 
anticipated for 2050s 

Tota
antic

10%  20%  

5%  10%  

0  5%  

castle International Airport a search of the 
as made. Under the general rules of Advice Not
ban Drainage Schemes (SuDS), any area with 1
ues are not permitted. Site 301 High Spen is wit
e Aviation Authority will be required to determine

 

ment - Adapting to climate change: Advice for Flo
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ow climate change 
tions. The national 
able 14.  

by factoring rainfall 

l potential change 
cipated for 2080s 

40%  

20%  

10%  

"Safeguarding of 
te 6 Potential Bird 
13km radius of an 
hin this boundary; 
 favourable SuDS 

 

od and Coastal 
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Executive Summary  
 

It is proposed to develop the greenfield site to the west of Highgate for residential development 
with associated roadways and amenities. The site generally slopes from the north (B6315) to the 
south (Strothers Hills) which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site, though topography will play a key role in the location of the SuDS and outfall location. 
Runoff from Hookersgate Lane (B6315) is likely to impact on the site due to road levels being 
higher than the site. 

Site ground conditions are likely to be highly compatible for infiltration SuDS though on site 
ground investigations and permeability testing will need to be carried out to determine rates of 
infiltration and ground stability factors; Slope instability problems may be present or anticipated, 
but increased infiltration is unlikely to cause instability, running sands may also be present and 
should be taken into consideration, onsite ground investigations should be carried out to 
determine the effect increased infiltration would have on this site; Infiltration is unlikely to be 
accepted as a standalone measure therefore primary discharge is likely to be via infiltration with 
overflows from higher storm events likely to be discharged into the combined water sewer. 
Connection to the local drainage network may prove difficult; therefore further investigations and 
consultations with NWL will be required to determine discharge connection points and rates as 
well as any upgrades that may be required. Runoff arising from roof areas will need to undergo 1 
stage of SuDS treatment and runoff arising from all other impermeable areas will need to receive 
2 stages of SuDS treatment prior to infiltration/discharge into the combined water sewer. 
Consent for disposal of flows to the combined sewer network should be sought from 
Northumbrian Water Ltd. 

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.   

The recommended post development discharge rate is 21.3l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 859m3 and 1530m3 of formal surface water attenuation will be 
required with no infiltration; however this may be significantly reduced to between 8m3 and 
187m3 when infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and permeability testing will improve the 
estimate and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site and immediate vicinity. 
The EA flood mapping indicates a flow path through the site which may allow potential flows from 
B6315 to reach Highfield Road and Glencoe Terrace. Local residents have voiced concerns that 
additional housing on the site will exacerbate conditions on existing poor drainage. The site is 
not protected by any recorded national flood defences. 

There may be opportunities the help alleviate potential flooding in the area of Highfield Road by 
incorporating overland flows within the site control SuDS; although this could increase the 
footprint of the SuDS, there may be gains for both developer and council. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 305 
Highfield\Site 305 Highfield - Rev B.doc 

 

 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 305 is located to the East of the Highfield settlement situated in grassland scrub to the 
north of the Beda and Strothers Hills. The site slopes steeply from the northwest, B6315, to 
the southeast, rear gardens of Glencoe Rise with elevations dropping from approximately 
120m AOD to 100m AOD. The site is approximately 12.0km south west of the centre of 
Gateshead. The site largely consists of grassland scrub, with areas of mature woodland in the 
Northwest and Southeast corners of the site. The site is bisected by several fence lines and 
public access footpaths with smaller areas of gorse and scrub throughout. Telegraph lines 
cross the site east to west on the northern boundary. An electricity substation is located on the 
northern boundary connecting overhead cables to a pylon on the south east extents of the 
boundary. 

The site is bounded to the north by the B6315 and residential housing; to the east by the 
Highfield settlement and housing on Highfield Road; to the south by the Beda and Strothers 
Hills; and to the west by the Beda Hills Wildlife Site.  

 

 
 
 
 
 

305 Highfield 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 
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Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 14958 58500 

Total Site Area 5.00 Ha 

Proposed Land Use 125 Residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk Analysis 

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site and immediate vicinity. The EA flood mapping 
indicates a flow path/area susceptible to surface water flooding from northeast corner of the 
site onto Highfield Road, topography suggests this runoff is form William Morris Avenue, 
Wood Lea Road and Hookergate Lane/Smailes Lane B6315; the Northern boundary on the 
B6315 may be susceptible to surface water flooding; and a small area of ponding midway 
along the eastern boundary. Local residents have voiced concerns that additional housing on 
the site will exacerbate conditions on existing poor drainage. The site is not protected by any 
recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding on 
Highfield Road. The storage provided to alleviate flooding would be in addition to that required 
for SuDS. This storage would be best placed around the indicative flow path, see Figure 1.  
Further investigation and study will be required to determine what volume of storage and 
hence land take is required to reduce flooding, and whether this would be cost beneficial.  
There may be the opportunity of working with the developer to reduce flood risk to others by 
managing surface water within the development through planning gain, and it is recommended 
that this approach is explored further. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground; shallow ground water) within the site. The 
majority of the site is likely to have deposits of silty clay containing sands and gravels. 
Superficial deposits are likely to be free draining. Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to cause instability, running sands may also be 
present and should be taken into consideration, onsite ground investigations should be carried 
out to determine the effect increased infiltration would have on this site. Subsurface ground 
conditions are likely to be compatible with infiltration. The depth of superficial deposits is likely 
to exceed 3m in depth and be free draining. The site is not located within a groundwater 
source protection zone. 

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is not in 
an area at risk of ground instability due to coal mining. 

3.4 Runoff Destination  

Discharge into the Ground 

Superficial deposits are likely to be highly permeable with sub-surface ground conditions likely 
to be compatible with infiltration; on site ground investigations and permeability testing would 
be required to confirm the rate of infiltration. 

Discharge to Surface Water Body  

The nearest watercourse to the site is the Low Spen Burn approximately 150m to the 
northeast, topography and local housing locations would make discharge to this burn difficult. 
There is an unnamed watercourse approximately 400m to the south of the site in the Strothers 
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Hills, this area is susceptible to surface water flooding and increased flows to this area could 
potentially increase the risk of flooding. There is a pond located in the adjacent field to the 
west of the site but topography once again makes draining in this direction difficult; therefore 
outfalls into a watercourse/ surface water body may be unfeasible/cost prohibitive. 

Discharge to Surface Water Sewer 

Northumbrian Water sewer records show no surface water sewers bounding the site or in the 
immediate vicinity.  Suitable discharge points and discharge rates would need to be 
investigated further with NWL. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Hookergate Lane/Smailes Lane B6315. The 
condition, capacity and outfall destination of the sewer is unknown at this stage. However the 
Council have indicated that local highway drains will not be able to receive any flows from new 
developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are two accessible combined sewers to 
the east of the site. 

• A diameter 150mm combined sewer behind a property set back from Highfield Road.  

• A diameter 150mm combined sewer in the cul-de-sac of Highfield Road. 

 

NWL have indicated that the local sewers are already operating in excess of their capacity, 
and that the local sewers will need to be upgraded to accept greenfield runoff from the site. 
Connection to the local drainage network may prove difficult; therefore further investigations 
and consultations with NWL will be required to determine discharge connection points and 
rates as well as any upgrades that may be required. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with an overflow into the combined 
water sewer for higher duration storm events. This will require peak flow rate and volume to be 
managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
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Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

18.3 20.1 26.6 30.8 34.9 37.4 40.3 44.2 50.2 64.7 

Low rainfall 

Sub-surface ground conditions are likely to be highly permeable and it is likely that all the 
runoff from low rainfall events may be disposed of through infiltration. 

High rainfall 

Sub-surface ground conditions are likely to be highly permeable and it is likely that the rate of 
runoff for high intensity rainfall events is likely to be greater than the rate at which water can 
infiltrate into the ground. Restricting both peak flow rate and volume to greenfield values is 
likely to be achievable. It is therefore likely that Approach 1: Restricting both the peak flow rate 
and volume of runoff would be the most practicable.1 

The peak flow rates for the: 

• 1 in 1 year event; and 

• 1 in 100 year rainfall event 

Must not be greater than the equivalent greenfield runoff rates for these events. The critical 
duration rainfall event must be used to calculate the required storage volume for the 1 in 100 
year rainfall event. 

The volume of runoff must not be greater than the greenfield runoff volume from the site for 
the 1 in 100 year, 6 hour rainfall event. 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.7 18.29 

Estimated greenfield mean 
annual runoff rate. 

4.3 21.3 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

1530 859 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 43 
residential dwellings with associated infrastructure. The draft national standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

                                                      
1 Draft national Standards for Sustainable Drainage Systems - Section B - Peak Flow Rate and 
Volume. 
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As the primary method of disposal will be disposal to a 'Secondary Aquifer' roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Infiltration Trench 
Rainwater Gardens 
Soakaway 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Bioretention/Filter Strip 
 

Soakaway  
Infiltration Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Shared boundary with Beda Hills Local Wildlife Site (former SNCI) Gat 18 and 
Strother Hills Local Wildlife Site Gat 5. 

• The site is likely to be of considerable ecological value. 

• The site is adjacent to a designated open space. 

• The site is within an area of medium landscape sensitivity, 

• Northwest corner contains a mounded area with small building, possibly imported 
made ground. 

• Southeast extents contain two small infilled sand pits of unknown material. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall locations. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  

• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  
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The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 
Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Glaciofluvial deposits, Divensian - 
sand and gravel 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

305 
Highfield 

5.0 21.3 18.29 44.2 50.2 64.7 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield runoff 
volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using the FEH 
rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of detailed development 
masterplans we have assumed impermeable area to be 40% which for this site of 5.0ha equates 
to 2ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

305 Highfield 63.61 38.07 1227.1 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 305 Highfield the maximum 
discharge rate is 21.3 l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of sands and gravels, therefore a low value for 
sand (10) has been adopted. On site ground investigations and permeability testing will be 
required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 859 1530 
 

By using the sand soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 8.0 187 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

305 Highfield 63.61 78 1685.7 
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E Water Quality 
 

E.1 Highfield FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Highfield catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 415700 557650 NZ 15700 57650 
AREA 0.5 
ALTBAR 92 
ASPBAR 133 
ASPVAR 0.58 
BFIHOST 0.312 
DPLBAR 0.96 
DPSBAR 115.4 
FARL 1 
LDP 1.75 
PROPWET 0.59 
RMED-1H 9.3 
RMED-1D 35.2 
RMED-2D 46.5 
SAAR 681 
SAAR4170 705 
SPRHOST 39.7 
URBCONC1990 0.667 
URBEXT1990 0.0373 
URBLOC1990 0.836 
C -0.024 
D1 0.42856 
D2 0.43983 
D3 0.23581 
E 0.27927 
F 2.31414 
C(1 km) -0.024 
D1(1 km) 0.429 
D2(1 km) 0.438 
D3(1 km) 0.234 
E(1 km) 0.279 
F(1 km) 2.312 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales2 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 305 Highfield is out with this boundary; 
therefore consultation with the Aviation Authority will not be required. 

 

                                                      
2 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site on the northern boundary of Chopwell for residential 
development with associated roadways and amenities. The site generally slopes from the north 
west (open farmland) to the south east towards Ramsay Road which will facilitate a gravity 
drainage network. 

There are some very significant geological constraints that would prohibit the implementation of 
SuDS using infiltration to dispose of water on large areas of this site. There are areas within and 
abounding the site which could contain made ground and areas that are likely to be affected by 
persistent shallow ground water. Due to the steep topography of the site, slope instability 
problems may be present and could be exacerbated by infiltration.  Therefore the design of 
SuDS features will need to consider the need for ground stabilisation and the location of SuDS 
features.  An overland flow path has been identified running from north to midway along the 
eastern boundary, this appears to be the natural drainage path for surface water flows from the 
hill to the north; an area of potential ponding has also been identified. This will have to be 
considered within the detailed design of the development layout.   

Local data suggests the site is within the vicinity of a disused colliery with coke ovens and other 
associated mine buildings having been present in the past, mine shafts may also be located 
within the vicinity of the site. Detailed ground investigations will need to be carried out to confirm 
the location of any mine shafts and if any localised contamination is present. 

Site ground conditions are unlikely to support widespread infiltration, but there may be some 
limited opportunities to infiltrate some flows through a robust management train of site; source 
and regional controls. Primary disposal of surface water will probably be to the nearest existing 
watercourse/land drain with overflows discharging into the combined water sewer. Further 
detailed consideration and investigations will be required to determine the primary discharge 
routes in consultation with NWL as the outfall destination of the watercourse is unknown and 
primary disposal may need to be discharged to the public sewer system. Runoff arising from roof 
areas will need to undergo 1 stage of SuDS treatment and runoff arising from all other 
impermeable areas will need to receive 2 stages of SuDS treatment prior to discharge into the 
watercourse. 

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, with the primary means of disposal 
into the local land drainage network.  

The recommended post development discharge rate is 11.7l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 513m3 and 904m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 378m3 and 848m3 when 
moderate infiltration is taken into account. These volumes are dependent on the values assumed 
for infiltration. Local site specific investigations and testing will improve the estimate and refine 
the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
surrounding area; however Local residents have reported flooding from springs at various points 
along Ramsay Road, North Terrace and Greenhead Terrace. EA flood mapping indicates an 
overland flow path and area of ponding within the site boundary. The site is not protected by any 
recorded national defence. However there is anecdotal evidence to suggest that problems due to 
ground water flooding may exist downstream of the site, which may be exacerbated by using 
infiltration devices on site. There is also evidence to suggest that flooding may also be occurring 
from the local sewer network downstream of the site. 

Peak flow rate and volumes should be restricted to greenfield rates to ensure runoff from the 
development does not increase the risk of flooding to areas downstream.   

It is unlikely that the flood risk due to groundwater flooding may be significantly alleviated by 
using onsite controls, since groundwater flooding is dependent on the height of the water table, 
with most of the water usually emanating off site. 
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The opportunities to help alleviate downstream surface water flooding by incorporating overland 
flows within the site control SuDS may be reduced, if the site is treated on its own, since the size 
and layout of the site would preclude large scale storage.  However, there may be greater 
benefits in considering how flood risk may be mitigated by considering both sites 224 and 307 
together. If runoff is restricted to greenfield levels this should not exacerbate existing flooding 
downstream.    

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 
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Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 307(a) is located on the northern boundary of the Chopwell settlement, site topography 
slopes steeply in places from north west to south east towards Ramsay Road, with elevations 
dropping from approximately 200m AOD to 190m AOD. The site is approximately 14.7 km 
west of the centre of Gateshead. The site appears consist of one large grassland/scrub field 
with a number of trees and areas of shrubs. Greenhead Terrace, which diagonally crosses the 
south west corner of the site, has three telegraph poles which also act as street lights; public 
access footpaths/farm access tracks diagonally cross the north east corner of the site. A land 
drain appears to follow this path. 

The site is bounded to the north by open farmland; to the east by Green Head Road and open 
farmland; the south by properties on Ramsay Road and mature woodland; and to the west by 
Green Head Terrace and mature woodland. 

 

 
 
 
 
 

307(a) Chopwell 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
© 2012 Google 

Grid Reference NZ 11755 58747 

Total Site Area 3.07 ha 

Proposed Land Use 98 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or the immediate vicinity. Local residents have 
reported flooding from springs at various points along Ramsay Road, North Terrace and 
Greenhead Terrace; and also that 'the development of bungalows on Ramsay Road led to 
flooding' on Hall Road; and concerns regarding springs and mineshafts. The flooding 
described above could suggest some problems with groundwater flooding downstream of the 
site which may be made worse by on-site infiltration.  In the absence of other evidence, a pre-
cautionary approach may be adopted by limiting the use of infiltration devices to ensure less 
water is infiltrating the ground than is currently the case.   

NWL have also indicated that the local sewer network is under capacity so some or all of the 
flooding may be also be caused due to manholes and gullies surcharging.  Further 
investigation may reveal that the ground water flooding described above, is not groundwater 
flooding and in fact emanates from the local sewer network.  Further study may be required to 
identify the severity and sources of this flooding. 

EA flood mapping indicates a strong surface overland flow path flowing through the north east 
of the site with a potential area of ponding on the eastern boundary; flows appear to be 
surface water runoff from the adjoining fields, and development should avoid these areas. The 
site is not protected by any recorded national flood defences.  These flows may also 
contribute to flooding further downstream. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding 
downstream.  The storage provided to alleviate flooding would be in addition to that required 
for SuDS.  This storage would be best placed around the north eastern flow path, see Figure 
1.  Further investigation and study will be required to determine what volume of storage and 
hence land take is required, and whether this would be cost beneficial, however given the size 
of site and location of potential flood storage this may be difficult to easily incorporate into this 
site.  However, there may be the opportunity of working with the developer to reduce flood risk 
to others by managing surface water within the development through planning gain by looking 
at this site together with SLR 224, and it is recommended that this approach is explored 
further.   

3.2 Detailed BGS Data 

The BGS data indicates persistent shallow ground water in part of the site; Subsurface ground 
conditions are likely to support moderate infiltration, though slope instability problems are 
likely to be to be present and may be active, increased infiltration may cause slopes to fail. 
The depth of superficial deposits where present are likely to be less than 3m and of moderate 
permeability. On site ground investigations and permeability testing will be required to 
determine infiltration rates and the effects infiltration will have on ground conditions as ground 
stabilisation works may be required. Groundwater is likely to be less than 3m below current 
ground levels. The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is not in 
an area at risk of ground instability due to coal mining; however local data suggests the site is 
within the vicinity of a disused colliery with coke ovens and other associated mine building 
having been present in the past, mine shafts may also be located within the vicinity of the site. 
Detailed ground investigations will need to be carried out to confirm the location of any mine 
shafts and if any localised contamination is present. 
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3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be poorly draining and the rate of runoff is likely to 
be greater than the rate at which water can infiltrate into the ground. Ground conditions are 
unlikely to be suitable for soakaways, but opportunities to infiltrate some surface water into the 
ground through the management train can be expected. 

Discharge to Surface Water Body  

The nearest watercourse to the site is an unnamed watercourse/land drain situated in the 
mature woodland approximately 50m south of the site. However is not known where this 
drains to and is located over made ground, so any discharge could remobilise contaminants. 
There may be a watercourse to the east of the site however existing topography makes 
discharge to this location difficult, further investigations will be required to determine suitability 
and ultimate discharge location prior to detailed design. Until further investigations have been 
carried out it is therefore recommended that the surface water is discharged directly into the 
surface water system downstream of site SLR 224.   

Discharge to Surface Water Sewer  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape indicates there is no formal road drainage within Greenhead Road, Ramsay Road 
or Greenhead Terrace. However the Council have indicated that local highway drains would 
not be able to accept runoff from new developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are three possible combined sewer 
connections available. 

• a diameter 150mm combined sewer on Greenhead Terrace 

• a diameter 150mm combined sewer on Ramsay Road 

• a diameter 150mm combined sewer to the rear of the properties on Ramsay Road 

All three combined sewers connect into the local drainage network and appear to ultimately 
discharge into the River Derwent.  

NWL have indicated that the local sewers are already operating above capacity and any 
additional development discharging into the local sewers will require an upgrade of the local 
system. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to an unnamed water course/land drain with overflows 
discharged into the local drainage network. This will require peak flow rate and volume to be 
managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 
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• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

11.7 12.9 17.1 19.8 22.4 24.0 25.8 28.4 32.2 41.5 

Low rainfall 

Sub-surface ground conditions are likely to be poorly draining and the rate of runoff is likely to 
be greater than the rate at which water can infiltrate into the ground. However, opportunities to 
infiltrate some surface water into the ground through a robust management train of source; 
site; and regional controls should be achievable. 

High rainfall 

Sub-surface ground conditions are likely to be poorly draining and the rate of runoff is likely to 
be greater than the rate at which water can infiltrate into the ground. Therefore the difference 
in volume pre-and post-development for the 100-year six-hour event (the additional runoff  
generated) should be discharged from the site at flow rates below the greenfield mean annual 
flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.8 11.7 

Estimated greenfield mean 
annual runoff rate. 

4.4 13.6 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

904 513 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 98 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to an ordinary watercourse roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Filter Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Bioretention/Filter Strip 
 

Filter Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Poorly draining ground conditions and shallow groundwater table are likely to prohibit 
the use of soakaways but opportunities to infiltrate some surface water into the ground 
through the management train can be expected. This should be confirmed by physical 
ground investigations. 
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• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• There is a risk that shallow groundwater could inundate sub-surface SuDS reducing 
the ability to function. If ‘tanking’ of SuDS is used as mitigation against groundwater 
ingress the effects of buoyancy will need to be considered. 

• Medium and low sensitivity landscape. An ecological survey should be undertaken 
prior to any design and development works. 

• EA flood mapping has indicated that the site may be susceptible to surface water 
flooding as well as proving a flow path for surface water at the 200 year event. A site 
specific flood risk assessment may be required; possible flood alleviation measures 
may also be required. 

• Local data suggests the site is within the vicinity of a disused colliery with coke ovens 
and other associated mine building having been present in the past, mine shafts may 
also be located within the vicinity of the site. Detailed ground investigations will need 
to be carried out to confirm the location of any mine shafts and if any localised 
contamination is present. 

• Slope instability problems are likely to be present and may be active on this site, 
increased infiltration may cause slopes to fail. On site ground investigations and 
testing will be required to determine if ground stabilisation works may be required. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. However, the location may need to be changed and ground 
stabilisation works undertaken to ensure that the ground will not be destabilised by the 
construction of SuDS features.  This will be in addition to appropriate source control which 
may be integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 307(a) 
Chopwell\Site 307(a) Chopwell - Rev B.doc 

V

 

 

Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

None recorded 

Bedrock Geology 

Pennine Middle Coal Measures 
Formation - mudstone, siltstone and 
sandstone 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

307(a) 
Chopwell 

3.07 13.6 11.7 28.4 32.2 41.5 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of detailed development 
masterplans we have assumed impermeable area to be 40% which for this site of 3.07ha 
equates to 1.228ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

307(a) Chopwell 63.26 34.7 683.8 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 307(a) Chopwell the maximum 
discharge rate is 13.6 l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits are absent for a majority of the site, therefore a low 
value for loam (0.005) has been adopted. On site ground investigations and permeability testing 
will be required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 513 904 
 

By using the loam soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 378 848 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

307(a) Chopwell 64.34 49 1047 
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E Water Quality 
 

E.1 Chopwell FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Chopwell catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 412050 557650 NZ 12050 57650 
AREA 0.98 
ALTBAR 192 
ASPBAR 178 
ASPVAR 0.9 
BFIHOST 0.376 
DPLBAR 1.25 
DPSBAR 91 
FARL 1 
LDP 2.14 
PROPWET 0.59 
RMED-1H 9.4 
RMED-1D 34.9 
RMED-2D 46.6 
SAAR 707 
SAAR4170 747 
SPRHOST 35.29 
URBCONC1990 0.574 
URBEXT1990 0.0918 
URBLOC1990 0.584 

C 
-
0.02431 

D1 0.41678 
D2 0.44292 
D3 0.23702 
E 0.27874 
F 2.33908 
C(1 km) -0.025 
D1(1 km) 0.423 
D2(1 km) 0.443 
D3(1 km) 0.243 
E(1 km) 0.28 
F(1 km) 2.321 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 307(a) Chopwell is out with this 
boundary; therefore consultation with the Aviation Authority will not be required. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  

It is proposed to develop the greenfield site to the south west of Chopwell for residential 
development with associated roadways and amenities. The site generally slopes from the north 
(Whinney Leas) to the south (Runnymede Gardens) which will facilitate a gravity drainage 
network. 

There are very significant geological constraints that may limit the implementation of infiltration 
SuDS at this site. The majority of the lower levels of the site are likely to be affected by persistent 
shallow ground water, this will affect the location of SuDS but not their overall design. Though 
ground conditions could support infiltration shallow ground water would make infiltration unlikely, 
detailed on site ground investigations should be carried out to determine rates of infiltration and 
the effects infiltration would have on ground conditions. Due to the steep topography of the site 
slope instability problems may be present and could be exacerbated by infiltration. Running 
sands may also be present on site, though increased infiltration is unlikely to cause geohazards, 
consideration should be given to potential impacts. This will have to be considered within the 
detailed design of the development layout. 

A review of available data indicates that the majority of the site is not in an area at risk of ground 
instability due to coal mining; there is a small area to the north of the site that may be in a 
development high risk area; however local data suggests the site is located within an area of 
underground mining works. Detailed ground investigations will need to be carried out to confirm 
the location of any mineshafts and if any localised contamination is present. 

Site ground conditions could potentially support limited infiltration, depending on a ground 
investigation, through a robust management train of site; source and regional controls. Primary 
discharge is likely to be to the local land drainage network/ watercourse with overflows being 
diverted to the surface water sewer. Further detailed consideration and investigations will be 
required to determine the primary discharge routes in consultation with NWL as the outfall 
destination of the watercourse is unknown and primary disposal may need to be discharged to 
the public sewer system. Runoff arising from roof areas will need to undergo 1 stage of SuDS 
treatment and runoff arising from all other impermeable areas will need to receive 2 stages of 
SuDS treatment prior to discharge into the watercourse.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 35.4l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 2903m3 and 4608m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 1958m3 and 4188m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
surrounding area. EA flood mapping does not indicate any areas susceptible to surface water 
flooding. The site is not protected by any recorded national defence. Peak flow rate and volumes 
should be restricted to greenfield rates to ensure runoff from the development does not increase 
the risk of flooding to areas downstream.  

There may be some scope to provide storage for surface water run-off, in addition to that 
required for SuDS, to help alleviate flooding at Blackhall Mill. However further study would be 
required to assess the feasibility of doing this. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 309 is located towards the west of south west of Chopwell with topography sloping from 
approximately north to south towards Blackhall Farm, with elevations dropping from 
approximately 125m AOD to 85m AOD. The site is approximately 15.1km west of the centre of 
Gateshead. The site consists of 3 fields of scrubland pasture; the site is bisected by mature 
hedgerows and trees with public access footpaths throughout. There are no permanent 
structures visible. 

The site is bounded to the north by properties on Whinney Leas; to the east by residential 
properties on Moorland View and Valley Dene; to the south by properties on Runnymede 
Gardens; and to the west by open farmland pasture. 

 

 
 
 
 
 

309 Chopwell 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, Getmapping 
plc, Infoterra LTD & Bluesky, The GeoInformation 
Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 11700 56950 

Total Site Area 8.07 Ha 

Proposed Land Use 181 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk Analysis 

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or the immediate vicinity. Local residents have 
raised concerns regarding a stream running through the site being unable to discharge into 
the watercourse/existing culvert downstream at Blackhall Mill particularly when river levels are 
high; existing dykes are overgrown blocking natural flow paths causing flooding; potential 
water logging due to underground springs; soakaways causing surface water runoff; and 
sewerage flooding pressure on drains east of the site; there is also a concern that 
development will increase the risk of flooding to Blackhall Mill which has suffered from flooding 
recently as runoff flows downhill. EA flood mapping indicates that the site is not at risk of 
flooding nor are there any surface water flow paths through the site or on any of its 
boundaries. The site is not protected by any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows along Runnymede Gardens and provide flood storage to 
help alleviate flooding at Blackhall Mill.  However as there are no strong overland flows 
through the site, the potential for this may be limited.  The storage provided to alleviate 
flooding would be in addition to that required for SuDS.  This storage would be best placed 
around the indicative SuDS location, see Figure 1.  Further investigation and study will be 
required to determine what volume of storage and hence land take is required to reduce 
flooding at Blackhall Mill, and whether this would be cost beneficial.  There may be the 
opportunity of working with the developer to reduce flood risk to others by managing surface 
water within the development through planning gain, and it is recommended that this approach 
is explored further. 

3.2 Detailed BGS Data 

The BGS data indicates very significant geological hazards within and abounding the site from 
persistent shallow ground water; ground water is likely to be less than 3m deep. The majority 
of the site is likely to have deposits of silty clay containing sands and gravels. Superficial 
deposit permeability is spatially variable, but likely to permit moderate infiltration.  Subsurface 
ground conditions are likely to be suitable for some moderate infiltration SuDS although the 
design may be influenced by ground conditions. The site may be characterised by a spatially 
variable permeability or a water table that may be within 1m of infiltration systems or both. The 
design of infiltration SuDS in these areas should take into account local ground conditions. 
Subsurface ground conditions are likely to support moderate infiltration, though running sands 
may be present and slope instability problems may exist, moderate infiltration is unlikely to 
cause slope instability. The depth of superficial deposits will vary but are likely to exceed 3m in 
depth for the majority of the site. The site is not located within a groundwater source protection 
zone.  

Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the majority of 
the site is not in an area at risk of ground instability due to coal mining; however there is a 
small area to the north of the site that may be in a development high risk area; however local 
data suggests the site is located within an area of underground mining works. Detailed ground 
investigations will need to be carried out to confirm the location of any mineshafts and if any 
localised contamination is present. 
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3.3 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions could support moderate infiltration; on site permeability testing 
would be required to confirm the rate of infiltration and the effects this would have on current 
ground conditions. 

Discharge to Surface Water Body  

There are two unnamed watercourse/land drains within the vicinity of the site; approximately 
60m to the south a water course that drains to the River Derwent, this open water channel has 
been identified on the EA flood mapping as susceptible to surface water flooding; any 
additional flows to this area could increase risk of flooding. A site specific flood risk 
assessment may be required to determine the effects additional flows may have on areas 
downstream. A second watercourse/land drain is located approximately 180m to the west of 
the site; it is unknown at this time where this originates or discharges. 

Discharge to Surface Water Sewer 

Northumbrian Water sewer records show one surface water sewer on Runnymede Gardens, 
discharging into an open water channel to the south. The open water channel has been 
identified on the EA flood mapping as susceptible to surface water flooding; any additional 
flows to this area could increase risk of flooding. A site specific flood risk assessment may be 
required to determine the effects additional flows may have on areas downstream. 

The condition and capacity of this sewer is unknown, and any future connections would 
require NLC consent. The sewer does not present a constraint to development. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Moorland View, Valley Dene and Runnymede 
Gardens. However the Council have indicated that local highway drains would not be able to 
accept runoff from new developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there is one diameter 150mm combined sewer 
crossing the site from approximately west to east towards the north of the site. 

The condition and capacity of this sewer is unknown, and any future connections would 
require NWL consent. The sewer presents a constraint to development as NWL may require it 
to be diverted or placed within a suitable easement. 

3.4 Peak Flow Rate and Volume  

The primary runoff destination is likely to be an unnamed water course/land drain with 
overflows discharged into the local drainage network and moderate flows infiltrated to the 
ground. This will require peak flow rate and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  
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The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

30.4 33.4 44.2 51.3 58.1 62.2 67.0 73.6 83.5 107.6 

Low rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. However, 
opportunities to infiltrate some surface water into the ground through a robust management 
train of source; site; and regional controls should be achievable. 

High rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. Therefore the 
difference in volume pre-and post-development for the 100-year six-hour event (the additional 
runoff  generated) should be discharged from the site at flow rates below the greenfield mean 
annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.8 30.4 

Estimated greenfield mean 
annual runoff rate. 

4.4 35.4 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

4608 2903 

 

3.5 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 98 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to an ordinary watercourse roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Filter Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Bioretention/Filter Strip 
 

Filter Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.6 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Moderate permeability ground conditions will limit percentage of runoff that can be 
infiltrated. This should be confirmed by physical ground investigations. 
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• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• A combined sewer crosses the site and Northumbrian Water Ltd (NWL) would require 
it to be diverted or placed within a suitable easement. 

• The site is of medium landscape sensitivity; any development would need to enhance 
and maintain the biodiversity value of the site. 

• Local information suggests the site is located within an area containing underground 
mine workings. On site ground investigations should be carried out to determine if that 
is the case and the effects it may have on current ground conditions. 

• There is a risk shallow ground water could inundate sub-surface SuDS reducing the 
ability to function. If 'tanking' of SuDS is used as mitigation against ground water 
ingress the effects of buoyancy will need to be considered. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

Increased infiltration may result in localised 
subsidence. The potential for or the consequences 
of subsidence associated with soluble rocks should 
be considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly 
present and may be active. Increased infiltration 
may cause slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to 
subsidence. 

Shallow mining is possibly present 

 

Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly 
present 

Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-
swell ground movement associated with swelling 
clays. 

Swelling clays are possibly 
present 

Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause 
a geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause 
a geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in 
a geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a 
process which has little potential for contaminant 
removal and breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Made ground is present 

 
Infiltration may increase the possibility of 
remobilising pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

309 
Chopwell 

8.07 35.4 30.4 73.6 83.5 107.6 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of detailed development 
masterplans we have assumed impermeable area to be 40% which for this site of 8.07ha 
equates to 3.228 ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

309 Chopwell  37.42 1943.6 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 309 Chopwell the maximum 
discharge rate is 17.9l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till, therefore a moderate value for till (0.01) 
has been adopted. On site ground investigations and permeability testing will be required to 
obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 2903 4608 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 1958 4188 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rates 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

309 Chopwell 62.71 124 2682 
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E Water Quality 
 

E.1 Chopwell FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Chopwell catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

CATCHMENT GB 411700 556950 NZ 11700 56950 
AREA 0.58 
ALTBAR 104 
ASPBAR 168 
ASPVAR 0.81 
BFIHOST 0.364 
DPLBAR 0.75 
DPSBAR 76.9 
FARL 1 
LDP 2.19 
PROPWET 0.59 
RMED-1H 9.3 
RMED-1D 35.4 
RMED-2D 47.4 
SAAR 699 
SAAR4170 744 
SPRHOST 38.04 
URBCONC1990 0.679 
URBEXT1990 0.0739 
URBLOC1990 1.145 
C -0.025 
D1 0.42832 
D2 0.45104 
D3 0.23642 
E 0.2796 
F 2.31887 
C(1 km) -0.025 
D1(1 km) 0.437 
D2(1 km) 0.452 
D3(1 km) 0.24 
E(1 km) 0.279 
F(1 km) 2.309 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 309 Chopwell is outwith this boundary; 
therefore consultation with the Aviation Authority will not be required. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site located on the north eastern outskirts of Sunniside 
for residential development with associated roadways and amenities. The site slopes gently from 
south to north which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. Ground conditions may be susceptible to landslides and running sands may be present; 
though increased infiltration is unlikely to cause geohazards, potential impacts should be 
considered. 

Local data indicates the site is within an area believed to contain underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report should be 
obtained from the Coal Authority to determine the extents of any underground mine workings. 
This could affect the location of SuDS but not their general design. 

Site ground conditions are likely to be of moderate permeability. Primary discharge is likely to be 
to the local land drainage network ultimately discharging into the Black Burn. The site is not 
located within a groundwater source protection zone therefore runoff arising from roof areas will 
need to undergo 1 stage of SuDS treatment and runoff arising from all other impermeable areas 
will need to receive 2 stages of SuDS treatment prior to discharge.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 3.4l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 137m3 and 228m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 86m3 and 206m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
vicinity. EA flood mapping indicates the site is not susceptible to surface water flooding; nor are 
there any overland flow paths indicated. Local residents have raised many concerns regarding 
the development of this site with regards to increased flood risk in the surrounding area. The site 
is not protected by any recorded national flood defences. Peak flow rate and volumes should be 
restricted to greenfield rates to ensure runoff from the development does not increase the risk of 
flooding to areas downstream. There may be limited potential to reduce flood risk downstream, 
especially if considered with site 364 although further study would be required to assess the 
viability of this. 

The site is bound to the west and north by Lottie's Wood and Area of Accessible Natural 
Greenspace planted by the Woodland Trust as part of the Great North Forest. 

The site lies within an area of medium landscape sensitivity and supports a range of habitats 
including native hedgerows, semi improved grassland and individual/ small copses of 
broadleaved trees and shrubs. 

There may be an opportunity to integrate the SuDS for site 312 with site 364 creating an 
integrated green network complex of new habitats as well as enhancing the existing green 
spaces around the site.   

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

 

 



 

  
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 312 
Sunniside\Site 312 Sunniside - Rev B.doc 

 

 

Contents 
Executive Summary ................................................................................................................. iii

1 Introduction ................................................................................................................. 1

2 Site Description .......................................................................................................... 2

3 Interpretive statement ................................................................................................ 3

3.1 Flood Risk ..................................................................................................................... 3
3.2 Detailed BGS Data ....................................................................................................... 3
3.3 Coal Mining ................................................................................................................... 3
3.4 Runoff Destination ........................................................................................................ 3
3.5 Peak Flow Rate and Volume ........................................................................................ 4
3.6 Water Quality ................................................................................................................ 6
3.7 Function and Design Considerations ............................................................................ 7

4 Land Take for SuDS .................................................................................................... 8

4.1 Land Take Calculation .................................................................................................. 8

Figures ...................................................................................................................................... I

Appendices............................................................................................................................... II

A Flood Mapping ............................................................................................................ III

B Detailed BGS Data ...................................................................................................... VI

C Runoff Destination ...................................................................................................... XVI

D Peak Flow Rate and Volume ...................................................................................... XVII

E Water Quality ............................................................................................................... XXII

F Function ....................................................................................................................... XXVI

References................................................................................................................................ XXVII



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 312 
Sunniside\Site 312 Sunniside - Rev B.doc 

 

 

 

List of Tables 
Table 1: Peak Greenfield Runoff Rates ..................................................................................... 5

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage 
Volume ..................................................................................................................... 6

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff ............................................... 7

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas .................. 7

Table 5: Estimated Greenfield Runoff Peak Runoff Rates ........................................................ XVII

Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume ................................................ XVIII

Table 7:  Indicative Infiltration Rates ......................................................................................... XIX

Table 8:  Estimated Storage Volume with no Infiltration ............................................................ XX

Table 9:  Estimated Storage Volume with Infiltration ................................................................. XXI

Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume ................. XXI

Table 11: Level of Hazard .......................................................................................................... XXV

Table 12: Minimum Number of Treatment Stages..................................................................... XXV

Table 13: Minimum Number of Treatment Stages to Surface Water ........................................ XXV

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline ..................... XXVI

 
Abbreviations 
1D .................................................................. One Dimensional (modelling) 

2D .................................................................. Two Dimensional (modelling) 

AOD ............................................................... Above Ordnance Datum 

AStSWF ......................................................... Areas Susceptible to Surface Water Flooding 

BAP ................................................................ Biodiversity Action Plan 

BGS ............................................................... British Geological Society 

CIRIA ............................................................. Construction Industry Research and Information 
Association 

DEFRA ........................................................... Department of the Environment, Food and Rural 
Affairs (formerly MAFF) 

EA .................................................................. Environment Agency 

FEH ................................................................ Flood Estimation Handbook 

FMfSW ........................................................... Flood Map for Surface Water 

IH ................................................................... Institute of Hydrology 

LDP ................................................................ Local Development Plan 

LRFs .............................................................. Local Resilience Forums 

NERC ............................................................. Natural Environment Research Council 

NPPF ............................................................. National Planning Policy Framework 

NWL ............................................................... Northumbrian Water Limited 

SFRA ............................................................. Strategic Flood Risk Assessment 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 312 
Sunniside\Site 312 Sunniside - Rev B.doc 

 

 

SAB ................................................................ Sustainable Drainage Systems Approval Body 

SuDS .............................................................. Sustainable Drainage Systems  



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 312 
Sunniside\Site 312 Sunniside - Rev B.doc 

 

 

Glossary of Terms 

Brownfield Site Abandoned or underused industrial and commercial facilities 
available for re-use. 

Climate Change Long-term variations in global temperature and weather 
patterns, both natural and as a result of human activity. 

Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 
where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 312 
Sunniside\Site 312 Sunniside - Rev B.doc 

2 

 

2 Site Description 
Site 312 is located on the north eastern outskirts of the Sunniside settlement approximately 
6km south west of the centre of Gateshead. Site topography slopes gently from the south to 
north with levels ranging from approximately 150m AOD in the south (Gateshead Road) to 
approximately 140m AOD in the north (Mature woodland). The site is characterised by 
scrubland with mature trees and shrubs located throughout the site with an unnamed 
watercourse/land drain running south to north along the eastern boundary. A public access 
footpath runs south to north through the centre of the site. There are allotments and 
associated buildings possibly disused greenhouses located on the southern boundary. The 
site boundaries are delineated by mature trees and hedgerows. 

The site is bounded to the north and west by Lottie's Wood Woodland Trust site; to the east by 
an unnamed watercourse/land drain, farm buildings and enclosed pastures; and to the south 
by residential properties and Gateshead Road. 

 

 
 
 
 
 

312 Sunniside 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
© 2012 Google 

Grid Reference NZ 21224 59279 

Total Site Area 0.8ha 

Proposed Land Use 18 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or immediate vicinity. Local residents have raised 
concerns regarding the implications the development will have on flood risk in the area. EA 
flood mapping indicates the site is not susceptible to surface water flooding; nor is there any 
surface water flow paths indicated. The site is not protected by any recorded national flood 
defences.   

Pluvial flood mapping would indicate that the Black Burn, downstream of the site, is 
susceptible to flooding. SuDS are generally used to maintain flow at existing levels on 
undeveloped sites rather than reduce it.  Therefore SuDS will not reduce flooding caused by 
run-off created externally to the site, or existing flood problems. To reduce existing 
downstream flood risk consideration may be given to intercept overland flows and provide 
flood storage to alleviate flooding downstream.  Given the small size of this the opportunities 
to do this may be reduced, although there may be greater benefits achieved by considering 
this with site 364.  Further investigation and study will be required to determine what volume of 
storage and hence land take is required, and whether this would be cost beneficial. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground; shallow groundwater) within the site. 
Subsurface ground conditions are likely to be of moderate permeability with ground water 
likely to be more than 5m below the ground surface. Superficial deposits are likely to have a 
highly variable permeability with deposits of more than 3m deep across the majority of the site. 
Ground conditions may be susceptible to landslides and running sands may be present; 
though increased infiltration is unlikely to cause geohazards, potential impacts should be 
considered. The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the majority of 
the site is not in an area at risk of ground instability due to coal mining; however the southern 
boundary of the site and surrounding areas may be at risk. Local data indicates the site is 
within an area believed to contain underground mine workings. A mining report should be 
obtained from the Coal Authority to determine the extents of any underground mine workings. 
On site ground investigations may also be required to determine any impacts this could 
potentially have. This could affect the location of SuDS but not their general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS; however the 
groundwater may be vulnerable to contamination therefore a robust treatment train will be 
required to ensure any infiltrated water is free of contaminants. 

Discharge to Surface Water Body  

An unnamed watercourse/land drain discharging into the Black Burn is located on the eastern 
boundary of the site. The Black Burn has been identified on the EA flood mapping as 
susceptible to surface water flooding; any additional flows, above existing greenfield runoff 
levels, to this area could increase risk of flooding. 
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Ordinary Watercourse Consent may be required if discharge of flows would result in flows in 
the watercourse being altered by development or if a culvert were required. A suitable buffer 
should be allowed between the development and the watercourse. 

Discharge to Surface Water Sewer 

Northumbrian Water Ltd sewer records show no surface water sewers within the vicinity of the 
site. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Gateshead Road. However the Council have 
indicated that local highway drains would not be able to accept runoff from new developments. 

Discharge to a Combined Sewer  

Northumbrian Water Ltd sewer records show one combined sewers within the vicinity of the 
site.  

• A diameter 150mm combined sewer running west to east approximately 15m south of 
the site. 

NWL have indicated that the local sewers are already operating above capacity and any 
additional development discharging into the local sewers will require an upgrade of the local 
system.  The site topography would also make a connection to this sewer difficult. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be the unnamed watercourse/land drain discharging 
into the Black Burn with limited flows infiltrated into the ground. This will require peak flow rate 
and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
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Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

2.9 3.2 4.3 5.0 5.6 6.0 6.5 7.1 8.1 10.4 

Low rainfall 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS and it is likely 
that all the runoff from low intensity events may be disposed of through infiltration. On site 
infiltration and soakaway tests should be carried out to determine infiltration rates.  
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High rainfall 

Although subsurface ground conditions are likely to be compatible for infiltration SuDS, the 
site is unlikely to be able to accept all the rainfall from high intensity events. Restricting both 
peak flow rate and volume to greenfield values is unlikely to be achievable.  

Therefore the difference in volume pre-and post-development for the 100-year six-hour event 
(the additional runoff  generated) should be disposed of by infiltration or if this is not feasible, 
discharged from the site at flow rates below the greenfield mean annual flood for the site, or  2 
l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.7 2.9 

Estimated greenfield mean 
annual runoff rate. 

4.3 3.4 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

228 137 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 18 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to an ordinary watercourse1 roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 

                                                      
1 Sensitivity of the watercourse to be confirmed with the Environment Aggency. 
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rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Filter Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Vegetative Filtering*  
(eg lined filter strip/swale) 
Infiltration Trench 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering*  
(eg filter strip/swale) 
Filter Trench  
Bio-Filtration Units 
Detention Basin  
Pond/Wetland 

*Note: Different treatment methods need to be used for Stages1 and 2. 

The final combination of options will be dependent on site specific features and life cycle 
costs. 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site lies within an area of medium landscape sensitivity, and supports a range of 
habitats including native hedgerows, semi improved grassland and individual/small 
copses of broadleaved trees and shrubs. A site specific ecology report may be 
required to determine any potential impacts the development may have on local 
wildlife. 

• The site is believed to be within an area that contains underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report 
should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to 
determine any impacts this could potentially have. This could affect the location of 
SuDS but not their general design. 

• The site is adjacent to Lottie's Wood, a Woodland Trust site. Consideration should be 
given to the design and location of SuDS, sympathetic design of SuDS would 
enhance and extend the green space created by the woodland and also create a 
complex of niche habitats. 

• A footpath runs north to south through the centre of the site. This would need to be 
maintained or diverted. This could impact the location of SuDS but not their overall 
design. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site.  There may also be the opportunity of integrating this site with 364 to create an integrated 
SuDS network. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 
Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

312 
Sunniside 

0.8 3.4 2.9 7.1 8.1 10.4 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 0.8ha equates 
to 0.32ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

312 Sunniside 64.39 37.59 193.6 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 312 Sunniside the maximum 
discharge rate is 3.4l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till with sands and gravels, therefore a 
moderate value for till (0.01) has been adopted. On site ground investigations and permeability 
testing will be required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 312 
Sunniside\Site 312 Sunniside - Rev B.doc 

XX

 

Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume with no Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 137 228 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 86 206 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

312 Sunniside 64.39 13 278.8 
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E Water Quality 
 

E.1 Sunniside FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

AREA  Catchment area (km2) 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Sunniside catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 421750 559900 NZ 21750 59900 
CENTROID GB 420732 559065 NZ 20732 59065 
AREA 4.32 
ALTBAR 151 
ASPBAR 36 
ASPVAR 0.42 
BFIHOST 0.319 
DPLBAR 2.16 
DPSBAR 60.1 
FARL 1 
FPEXT 0.0492 
FPDBAR 0.516 
FPLOC 1.004 
LDP 4.28 
PROPWET 0.32 
RMED-1H 9.9 
RMED-1D 34 
RMED-2D 42.9 
SAAR 683 
SAAR4170 699 
SPRHOST 39.15 
URBCONC1990 0.774 
URBEXT1990 0.1602 
URBLOC1990 0.895 
URBCONC2000 0.833 
URBEXT2000 0.2211 
URBLOC2000 0.906 

C 
-
0.02209 

D1 0.40514 
D2 0.38965 
D3 0.26591 
E 0.27663 
F 2.35338 
C(1 km) -0.022 
D1(1 km) 0.407 
D2(1 km) 0.392 
D3(1km) 0.279 
E(1 km) 0.275 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales2 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 312 Sunniside is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favourable SuDS 
measures. 

 

                                                      
2 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site to west of High Spen for residential development 
with associated roadways and amenities. The site generally slopes from northwest, Clayton 
Terrace Road, to the southeast, Garesfield Golf Course/scrubland, which will facilitate a gravity 
drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site although there may be a significant increase of slope instability from increased infiltration 
which could potentially cause slopes to fail. On site ground investigations will be required to 
determine the rate and effect of infiltration on subsurface ground conditions prior to detailed 
design to ascertain if ground stabilisation works will be required. 

Site ground conditions could potentially support some moderate disposal of surface water into 
the ground via infiltration with primary flows discharging into one of the two unnamed 
watercourses/land drains located to the southeast of the site. Runoff arising from roof areas will 
need to undergo 1 stage of SuDS treatment and runoff arising from all other impermeable areas 
will need to receive 2 stages of SuDS treatment prior to discharge into the watercourses/land 
drains. 

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.   

The recommended post development discharge rate is 11.4l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 435m3 and 755m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to 4.4m3 to 102m3 when moderated 
infiltration is taken into account. These volumes are dependent on the values assumed for 
infiltration. Local site specific investigations and testing will improve the estimate and refine the 
volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
surrounding area (within 250m of the site boundary); EA flood mapping indicates the site is not at 
risk of flooding nor is it protected by any recorded national defence. Peak flow rate and volumes 
should be restricted to greenfield rates to ensure runoff from the development does not increase 
the risk of flooding to areas downstream. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 

NWL records show both a public sewer and water main crossing the site, the condition and 
location of these are not known at this time and should be confirmed together with NWL prior to 
any design works. NWL would require these to be diverted or placed in a suitable easement. 

There may be limited opportunities to help alleviate flooding in the area downstream of the site 
by incorporating overland flows within site control SuDS; although this could increase the 
footprint of the SuDS, there may be gains for both developer and council. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 
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Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 

Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 322 is located on the eastern slope of a hillock, which slopes from northwest to southeast, 
on the western boundary of High Spen with elevations ranging from approximately 190m AOD 
to 180m AOD. The site is approximately 13km south west of the centre of Gateshead. The site 
largely consists of scrubland with an area of mature woodland to the south and allotments in 
the northeast corner. The site has overhead telephone cables crossing the southern end of 
the site with two telegraph poles situated within the boundary line. 

The site is bounded to the north by Clayton Terrace Road and recreation ground; to the east 
by a allotments and housing on West Street; and to the to the south and west by Garesfield 
Golf Club and Miller's Wood. 

 

 
 
 
 
 

322 High Spen West 

Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
© 2012 Google 

Grid Reference NZ 13505 59859 

Total Site Area 2.60 Ha 

Proposed Land Use 43 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site, although there have been flooding occurrences 
reported by local residents on Bute Drive located approximately 500m to the southeast of the 
site by surface water runoff from fields and highway. A new Aco drain was installed to help 
alleviate the problem. Local residents have reported that the fields are often waterlogged, with 
claims of subsidence occurring; existing drainage being unable to cope during higher intensity 
rainfall events on West St and South St.; Cooperative Terrace suffered heavy flooding as a 
result of previous development; and flooding of the allotment. NWL have indicated that there is 
currently a lack of capacity in the local network. Gateshead Council have raised concerns 
regarding flooding from groundwater from the neighbouring golf course to the west; on site 
investigations  and/or site specific flood risk assessment should be carried out to determine 
depths to groundwater and the risks of onsite flooding from this source. 

The site is not protected by any recorded national flood defences. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding 
downstream.  Although the opportunity for this may be limited on this site due to the lack of 
strong flow paths, there may be the opportunity of working with the developer to reduce flood 
risk to others. Further investigation and study will be required to assess whether this would be 
cost beneficial.   

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; shallow 
mining; made ground or shallow groundwater) within the site. Superficial deposits are absent 
from the site. Bedrock permeability is highly variable and of Pennine Middle coal measures 
formation - mudstone, siltstone and sandstone. Slope instability problems are likely to be 
present and may be active, increased infiltration may exacerbate these problems and cause 
slopes to fail, which will need to be taken into consideration during outline/detailed design as 
ground stabilisation works may be required. Subsurface ground conditions are likely to permit 
moderate infiltration; though rates of infiltration and the effects infiltration would have on 
ground conditions would need to be determined by on site ground investigation and testing. 
The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is not in 
an area at risk of ground instability due to coal mining. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to support moderate infiltration; on site permeability 
testing would be required to determine the rate of infiltration. 

Discharge to Surface Water Body  

There are two unnamed watercourses/land drains within 50m of the southeast boundary of the 
site draining towards the Spen Burn that could be used as possible discharge points. There is 
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also an existing watercourse/land drain that runs partway along the southern boundary that 
carries runoff from the golf course. 

Ordinary Watercourse Consent may be required if discharge of flows would result in flows in 
the watercourse being altered by development or if a culvert were required. A suitable buffer 
should be allowed between the development and the watercourse. 

Discharge to Surface Water Sewer  

Local sewer records show no surface water sewers in the vicinity of the site however, NWL 
records indicate both a public sewer and water main cross the site, the condition and location 
of theses sewers is not known at this time and should be confirmed on site prior to any design 
works as NWL may require these sewers to be diverted or placed in a suitable easement. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Clayton Terrace Road. The condition, capacity 
and outfall destination of the sewer is unknown at this stage. However the Council have 
indicated that local highway drains will not be able to receive any flows from new 
developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are no combined sewers near to the site.  
In addition NWL have indicated that the local sewer network is operating above its existing 
capacity. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to an unnamed water course/land drain with moderate 
infiltration. This will require peak flow rate and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
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Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

9.8 10.7 14.3 16.5 18.7 20.0 21.6 23.7 26.7 34.6 

Low rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. However, 
opportunities to infiltrate some surface water into the ground through a robust management 
train of source; site; and regional controls should be achievable. 

High rainfall 

Sub-surface ground conditions are likely to be of moderate permeability and the rate of runoff 
is likely to be greater than the rate at which water can infiltrate into the ground. Restricting 
both peak flow rate and volume to greenfield values is likely to be achievable. It is therefore 
likely that Approach 1: Restricting both the peak flow rate and volume of runoff would be the 
most practicable.1 

The peak flow rates for the: 

1 in 1 year event; and 

1 in 100 year rainfall event 

Must not be greater than the equivalent greenfield runoff rates for these events. The critical 
duration rainfall event must be used to calculate the required storage volume for the 1 in 100 
year rainfall event. 

The volume of runoff must not be greater than the greenfield runoff volume from the site for 
the 1 in 100 year, 6 hour rainfall event. 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 

Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.8 9.8 

Estimated greenfield mean 
annual runoff rate. 

4.4 11.4 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

755 435 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 43 
residential dwellings with associated infrastructure. The draft national standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

                                                      
1 Draft national Standards for Sustainable Drainage Systems - Section B - Peak Flow Rate and 
Volume. 
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Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to a 'Secondary Aquifer' roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof  
Permeable Paving 
Filter Trench 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Permeable paving 
Vegetative Filtering  
(lined filter strip/swale) 
Bioretention/Filter Strip 
 

Soakaway  
Filter Trench 
Detention Basin/Swale 
Pond 
Wetland 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Moderate permeability ground conditions will limit percentage of runoff that can be 
infiltrated. This should be confirmed by physical ground investigations. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• Ground stability could potentially be affected by increased infiltration. On site ground 
investigations should be carried out prior to detailed design. 

• The potential location of two mine shafts on or near the eastern boundary could affect 
the placement of SuDS but should not affect their more general design. 

• NWL records indicate both a public sewer and water main cross the site. These may 
need to be diverted or placed in a suitable easement.  
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall locations. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for 
geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for 
geohazard 

Increased infiltration may result in localised 
subsidence. The potential for or the 
consequences of subsidence associated with 
soluble rocks should be considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by 
infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration 
may result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly 
present and may be active. Increased infiltration 
may cause slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to 
subsidence. 

Shallow mining is possibly 
present 

Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly 
present 

Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-
swell ground movement associated with swelling 
clays. 

Swelling clays are possibly 
present 

Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to 
cause a geohazard, but potential impacts should 
be considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to 
cause a geohazard, but potential impacts should 
be considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards 
are probably present. Increased infiltration may 
result in a geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded 
and saturated are possibly present in places. 
Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded 
and saturated are probably present in places. 
Increased infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

No source protection zone. 

Source protection zone II, III or 
IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the 
unsaturated zone to the groundwater through 
either the pore space in granular media or 
through pore space and fractures; these 
processes have some potential for contaminant 
removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the 
unsaturated zone to the groundwater through 
fractures, a process which has little potential for 
contaminant removal and breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Made ground is present 

 
Infiltration may increase the possibility of 
remobilising pollutants. 
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

None recorded 

Bedrock Geology 

Pennine Middle Coal Measures 
Formation - mudstone, siltstone 
and sandstone 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

322 High 
Spen West 

2.6 11.38 9.79 23.68 26.86 34.60 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of detailed development 
masterplans we have assumed impermeable area to be 40% which for this site of 2.6ha equates 
to 1.04ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

322 High Spen West 63.3 35.80 595.142 
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Maximum Allowable Discharge (l/s) 

his is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 322 High Spen the maximum 
discharge rate is 11.38 l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of sands and gravels; therefore a low value for 
sand (10) has been adopted. On site ground investigations and permeability testing will be 
required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 435 755 
 

By using the sand soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 4.4 102 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

322 High Spen West 63.28 40 872.0 
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E Water Quality 
 

E.1 High Spen FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

High Spen catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 414150 559550 NZ 14150 59550 
AREA 0.9 
ALTBAR 196 
ASPBAR 111 
ASPVAR 0.76 
BFIHOST 0.355 
DPLBAR 1 
DPSBAR 74.1 
FARL 1 
LDP 2.03 
PROPWET 0.59 
RMED-1H 9.5 
RMED-1D 34.6 
RMED-2D 46.2 
SAAR 698 
SAAR4170 731 
SPRHOST 36.73 
URBCONC1990 0.581 
URBEXT1990 0.0501 
URBLOC1990 0.304 
C -0.024 
D1 0.4137 
D2 0.43918 
D3 0.23681 
E 0.2786 
F 2.34238 
C(1 km) -0.024 
D1(1 km) 0.411 
D2(1 km) 0.434 
D3(1 km) 0.24 
E(1 km) 0.279 
F(1 km) 2.336 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales2 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 322 High Spen is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favoured SuDS 
measures. 

 

                                                      
2 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site located on the eastern outskirts of Sunniside for 
residential development with associated roadways and amenities. The site gently slopes from 
south east to northwest which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site.  

Site ground conditions are likely to be compatible for infiltration. Primary discharge is likely to be 
via infiltration with overflows being diverted to the local land drainage network by utilising existing 
overland flow paths ultimately discharging into the Black Burn. NWL have indicated that the 
preferred discharge point is to the culverted water course under Pennyfine Road which is in line 
with developer submissions; however as the existing topography directs flows away from 
Pennyfine Road, ground works or land raising may be required to discharge flows to the 
culverted watercourse. Further investigation and consultations with NWL should be undertaken. 
The site is not located within a groundwater source protection zone. Runoff arising from roof 
areas will need to undergo 1 stage of SuDS treatment and runoff arising from all other 
impermeable areas will need to receive 2 stages of SuDS treatment prior to infiltration and 
discharge into the local land drainage network.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 5.3l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 165m3 and 276m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 109m3 and 254m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flooding incidents have occurred on nearby Pennyfine Road, and local residents have reported 
flooding incidents in the Burdon Park area; concerns have also been raised regarding the 
implications of developing the site and the impact it will have on flood risk downstream. EA flood 
mapping indicates an area susceptible to surface water flooding to the south west of the site with 
an overland flow path from the site through the rear gardens of Burdon Lodge and the Birches to 
the unnamed watercourse to the north of Gateshead Road. In addition there is a culverted water 
course below the A692, which may have insufficient capacity to convey overland flows.  A site 
specific risk assessment is required to assess the area affected by flooding; this should be 
combined with sites 358 and 363. The site is not protected by any recorded national defence. 

Development should occur out with areas subjected to flooding and peak flow rate and volumes 
should be restricted to greenfield rates to ensure runoff from the development does not increase 
the risk of flooding to areas downstream.  

There may be an opportunity to alleviate potential flooding in the Burdon Park area by integrating 
additional storage into the SuDS; although this could increase the footprint of the SuDS, there 
may be gains for both developer and council. 

There may be an opportunity to integrate the SuDS for site 357 with sites 363 and 358 creating 
an integrated green network that can be enjoyed by local residents as well as treat surface water 
runoff.  This may also have the effect of reducing the total area occupied by SuDS attenuation 
features. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure.
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 357 
Sunniside\Site 357 Sunniside - Rev B.doc 

1 

 

1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 357 is located on the eastern outskirts of the Sunniside settlement; site topography slopes 
gently from southeast to northwest, with elevations ranging from approximately 152m AOD to 
148m AOD. The site is approximately 6.2km south west of the centre of Gateshead. The site 
largely consists of grassland scrub with a high landscape sensitivity level, there is a 
permanent structure to the north of the site, possibly allotments or greenhouse, the site is 
bisected approximately east to west by a public access footpath connecting the Tanfield 
Railway Path to Pennyfine Road. Mature trees and hedgerows delineate the site boundaries. 

The site is bounded to the north east by mature woodland and Pennyfine Road; to the south 
east by a residential property and site 363; to the south west by hedgerow and open farmland; 
and to the north west by mature trees, hedgerows, the Tanfield Railway Path and the rear 
gardens of Burden Lodge and The Birches. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

357 Sunniside 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 21246 58910 

Total Site Area 1.22ha 

Proposed Land Use 50 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk  

A review of the Gateshead Council historical flood incident data shows flooding incidents in 
the nearby Pennyfine Road where both the fields and carriageway were affected by surface 
water flooding. The flood risk on Pennyfine road is unlikely to be increased by development 
since the site generally flows away from this area, but may affect the developable are of the 
site.   

Local residents have reported that the Burdon Park and railway areas flood sending flows into 
the field of site 357; Flooding occurred on 28th June where surface water flowed through the 
gardens of Burdon Park and birches causing the closure of the A692. Water was reported to 
be up to level of the railway line and flooding in to site 357; there is also a concern from local 
residents regarding the implications of developing site 357 and the impact of increasing flood 
risk. EA flood mapping indicates that the site is susceptible to surface water flooding in the 
south west corner with a potential flow path through this area into the rear gardens of Burdon 
Lodge and the Birches, across Gateshead Road into the watercourse situated at East Farm 
Court. In addition it would appear that there is a culverted watercourse below the A692, which 
may have insufficient capacity to convey these surface water flows. The site is not protected 
by any recorded national flood defences. 

A site specific flood risk assessment will be required to identify the areas at risk from flooding 
from these sources and to identify actions to manage this risk.  Development should take 
place outside the areas considered to be at flood risk.  This should ideally be combined with 
flood risk assessments for sites 358 and 363. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at 
Burdon Park.  The storage provided to alleviate flooding would be in addition to that required 
for SuDS.  This storage would be best placed around the indicative SuDS location, see Figure 
1.  Further investigation and study will be required to determine what volume of storage and 
hence land take is required to reduce flooding, and whether this would be cost beneficial.  This 
will need to be assessed against other options, such as 'deculverting' or increasing culvert 
capacity.  There may be the opportunity of working with the developer to reduce flood risk to 
others by managing surface water within the development through planning gain, and it is 
recommended that this approach is explored further. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site. The majority of the site is likely 
to have deposits of silty clay containing sands and gravels. Bedrock is likely to be free draining 
with ground water likely to be between 3m and 5m deep. Superficial deposits permeability is 
highly variable, but likely to permit moderate infiltration. Ground conditions may be susceptible 
to landslides and running sands may be present on site; though increased infiltration is 
unlikely to cause geohazards, potential impacts should be considered. The depth of superficial 
deposits will vary but are likely to exceed 3m in depth for the majority of the site. The site is 
not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is not in 
an area at risk of ground instability due to coal mining. 
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3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS for a majority of 
the site; on site permeability testing would be required to confirm the rate of infiltration. 

Discharge to Surface Water Body  

There is an unnamed watercourse north of the Gateshead Road that ultimately discharges 
into the Black Burn.  Whilst there is currently no identifiable water course south of the 
Gateshead Road, surface water sewers are shown to discharge into a culverted water course 
below the Gateshead Road.  However, to discharge directly into this culvert would entail 
crossing a strip of land that has been fenced off by surrounding landowners (it is not clear 
whether the land is owned by them as it is shown as a path on OS maps). 

NWL records show a culverted watercourse under Pennyfine Road, information supplied does 
not indicated the ultimate discharge location; however NWL have indicated that this is the 
preferred discharge destination for this site; however existing topography would make 
discharge to this location difficult. Further investigations and consultation with NWL should be 
undertaken prior to detailed design. 

Discharge to Surface Water Sewer 

Northumbrian Water sewer records show one surface water sewer running south east to north 
west in the south west corner of the site, discharging into the unnamed watercourse/culvert 
south of Gateshead Road, which ultimately discharges into the Black Burn. This has been 
identified by NWL as a 'culverted watercourse'.  

The condition and capacity of this sewer is unknown, and any future connections would 
require NWL consent.  

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Pennyfine Road. However the Council have 
indicated that local highway drains would not be able to accept runoff from new developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are no combined sewers within the vicinity 
of the site 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with overflows being discharged into 
the existing surface water sewer. This will require peak flow rate and volume to be managed 
before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 
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• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

4.5 5.0 6.6 7.6 8.6 9.3 10.0 11.0 12.4 16.0 

Low rainfall 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS with moderate 
permeability and it is likely that all the runoff from low intensity events may be disposed of 
through infiltration. On site infiltration and soakaway tests should be carried out to determine 
infiltration rates. 

High rainfall 

Although subsurface ground conditions are likely to be compatible for infiltration SuDS with 
moderate permeability, the rate of runoff is likely to be greater than the rate at which it can 
infiltrate into the ground. Therefore the difference in volume pre-and post-development for the 
100-year six-hour event (the additional runoff  generated) should be disposed of by infiltration 
or if this is not feasible, discharged from the site at flow rates below the greenfield mean 
annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.7 4.5 

Estimated greenfield mean 
annual runoff rate. 

4.3 5.3 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

254 165 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 50 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal via infiltration to an area with groundwater 
susceptible to contamination roof water will require 1 stage of treatment, and water from other 
areas will require 2 stages of treatment. If rainwater harvesting is considered for this 
development the runoff generated from roof area can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Soakaway 
Infiltration Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Vegetative Filtering  
(eg lined filter strip/swale) 
Infiltration Trench 
Soakaway 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering  
(eg filter strip/swale) 
Filter Trench  

Bio-Filtration Units 
Detention Basin  
 

 

The final combination of options will be dependent on site specific features and life cycle 
costs. 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 357 
Sunniside\Site 357 Sunniside - Rev B.doc 

7 

 

3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site supports various semi natural habitats and is designated as a highly sensitive 
landscape site. The ecological constraints associated with the site may reduce the 
developable area. A site specific ecology study may be required. 

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• EA flood mapping has indicated that the site may be susceptible to surface water 
flooding as well as providing a flow path for surface water at the 200 year event. A site 
specific flood risk assessment may be required; possible flood alleviation measures 
may also be required. 

• There is an opportunity to create an integrated green network and complex niche 
habitats by interconnecting the SuDS with those for sites 358 and 363. This would 
create an effective wildlife corridor and enhance the existing green spaces currently 
located around the site. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site. 

It should be noted that SuDS attenuation features generally take a larger proportional area of 
smaller sites, due to the need to provide 'minimum sized features'.  The land take may 
therefore be reduced by combining SuDS features with those on other sites, in this case with 
sites 358 and 363. 

Figure 1 shows 2 possible locations for site wide SuDS treatment and storage based on 
available outfall points. Location 1 is the most practical based on current site conditions and 
topography. Location 2 is the preferred NWL discharge location. This will be in addition to 
appropriate source control which may be integrated into the development. 

Location 1 is based on current topography; the creation of a green network, by combining/ 
location Suds for 357 with sites 358 and 363 and maintaining the existing natural overland 
flow path. Discharge would primarily be infiltration to the ground with overflows being 
discharged to the existing surface water sewer network which ultimately discharges into the 
Black Burn. Flows may be discharged to the NWL preferred discharge location through the 
provision of a swale or new pipe along the boundary of the site; this would depend on culvert 
invert levels. 

Location 2 is based on NWL preferred outfall location of the culverted watercourse under 
Pennyfine Road. The condition and capacity of this culvert is unknown at this time. Locating 
SuDS at this location may prove difficult as existing topography generally slopes away from 
this location. Ground works or land raising may be required by the developer to create a 
gravity drainage network discharging in this direction. 

Further investigations and consultations with NWL should be undertaken prior to detailed 
design to ensure the most cost effective option is chosen. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 357 
Sunniside\Site 357 Sunniside - Rev B.doc 

VII

 

Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 357 
Sunniside\Site 357 Sunniside - Rev B.doc 

IX

 

Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Till, Devensian - Diamicton 

 
 

 

 

 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 357 
Sunniside\Site 357 Sunniside - Rev B.doc 

XVI

 

C Runoff Destination 
 

C.1 Existing Sewer Network 

 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

357 
Sunniside 

1.22 5.3 4.5 11.0 12.4 16.0 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 1.22ha equates 
to 0.484ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

357 Sunniside 63.94 38.50 303.9 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 357 Sunniside the maximum 
discharge rate is 5.3/s. 

Infiltration Coefficient (m/hr) 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS for a majority of 
the site. Without detailed ground investigations or on site permeability testing typical infiltration 
rates for specific soil types can be used as a benchmark: Table 7 below extracted from the 
CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow will be through 
traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till, therefore a moderate value for till (0.01) 
has been adopted. On site ground investigations and permeability testing will be required to 
obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 165 276 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 109 254 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 11 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 11: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

357 Sunniside 63.94 19 413.4 
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E Water Quality 
 

E.1 Sunniside FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Sunnniside catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 412050 559050 NZ 21050 59050 
AREA 1.71 
ALTBAR 176 
ASPBAR 352 
ASPVAR 0.5 
BFIHOST 0.312 
DPLBAR 1.26 
DPSBAR 59.7 
FARL 1 
LDP 2.48 
PROPWET 0.32 
RMED-1H 10.1 
RMED-1D 34.2 
RMED-2D 43.2 
SAAR 690 
SAAR4170 701 
SPRHOST 39.7 
URBCONC1990 0.606 
URBEXT1990 0.1066 
URBLOC1990 0.672 

C 
-
0.02223 

D1 0.40662 
D2 0.3924 
D3 0.26439 
E 0.27778 
F 2.35461 
C(1 km) -0.022 
D1(1 km) 0.406 
D2(1 km) 0.389 
D3(1 km) 0.264 
E(1 km) 0.276 
F(1 km) 2.354 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 357 
Sunniside\Site 357 Sunniside - Rev B.doc 

XXV

 

E.5 Water Quality 
Table 12: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 13: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 14: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 15.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 15: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 357 Sunniside is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favoured SuDS 
measures. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site located on the eastern outskirts of Sunniside for 
residential development with associated roadways and amenities. The site gently slopes from 
south east to northwest which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site.  

Site ground conditions are likely to be compatible for infiltration. Primary discharge is likely to be 
via infiltration with overflows being diverted to the surface water sewer network. NWL have 
indicated that the preferred discharge point is to the culverted water course under Pennyfine 
Road which is in line with developer submissions; however as the existing topography directs 
flows away from Pennyfine Road, ground works or land raising may be required to discharge 
flows to the culverted watercourse. Further investigation and consultations with NWL should be 
undertaken. The site is not located within a groundwater source protection zone; however due to 
the nature of the sites previous uses there is potential for residual contamination entering the 
ground water and pollutants being remobilised through infiltration. On site ground investigations 
should be carried out to determine any effects infiltration would have on groundwater. Runoff 
arising from roof areas will need to undergo 1 stage of SuDS treatment and runoff arising from all 
other impermeable areas will need to receive 2 stages of SuDS treatment prior to infiltration, 
provided on site investigations determine infiltration will have little or no impact on remobilising 
pollutants and/or contaminants.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 8.1l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 323m3 and 535m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 204m3 and 484m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flooding incidents have occurred on nearby Pennyfine Road, and local residents have reported 
flooding incidents in the Burdon Park area; concerns have also been raised regarding the 
implications of developing the site and the impact it will have on flood risk downstream. EA flood 
mapping indicates an area susceptible to surface water flooding to the south west of the site with 
an overland flow path from the site through the rear gardens of Burdon Lodge and the Birches to 
the unnamed watercourse to the north of Gateshead Road. In addition there is a culverted water 
course below the A692, which may have insufficient capacity to convey overland flows.  A site 
specific risk assessment is required to assess the area affected by flooding; this should be 
combined with sites 357 and 363. The site is not protected by any recorded national defence. 

Development should occur out with areas subjected to flooding and peak flow rate and volumes 
should be restricted to greenfield rates to ensure runoff from the development does not increase 
the risk of flooding to areas downstream.  

There may be an opportunity to alleviate potential flooding in the Burdon Park area by integrating 
additional storage into the SuDS; although this could increase the footprint of the SuDS, there 
may be gains for both developer and council.  

There may be an opportunity to integrate the SuDS for site 358 with sites 363 and 357 creating 
an integrated green network that can be enjoyed by local residents as well as treat surface water 
runoff.  This may also have the effect of reducing the total area occupied by SuDS attenuation 
features. 
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The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 358 
Sunniside\Site 358 Sunniside - Rev B.doc 

2 

 

2 Site Description 
Site 358 is located on the eastern outskirts of the Sunniside settlement; site topography slopes 
gently from southeast to northwest, with elevations ranging from approximately 162m AOD to 
154m AOD. The site is approximately 6.2km south west of the centre of Gateshead. The site 
is bisected north to south by mature trees with the east portion of the site currently in use as a 
garden centre/nursery with associated greenhouse and barn structures located on the eastern 
half of the site; the western portion of the site is dominated by mature woodland to the south 
and open grassland scrub to the north with mature hedgerows and trees delineating the 
boundary.  

The site is bounded to the north by site 363, residential properties and a small grassed park; 
to the east by a Pennyfine Road; to the south by residential properties and grassland scrub; 
and to the west by open farmland pasture. 

 

 
 
 
 
 

358 Sunniside 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 21349 58746 

Total Site Area 1.88ha 

Proposed Land Use 50 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk Analysis 

A review of the Gateshead Council historical flood incident data shows flooding incidents in 
the nearby Pennyfine Road where both the fields and carriageway were affected by surface 
water flooding. The flood risk on Pennyfine road is unlikely to be increased by development 
since the site generally flows away from this area, but may affect the developable are of the 
site.   

Local residents have reported that the Burdon Park and railway areas flood sending flows into 
the field of site 357; Flooding occurred on 28th June where surface water flowed through the 
gardens of Burdon Park and birches causing the closure of the A692. Water was reported to 
be up to level of the railway line and flooding in to site 357; there is also a concern from local 
residents regarding the implications of developing site 357 and the impact of increasing flood 
risk. EA flood mapping indicates that the site is susceptible to surface water flooding in the 
south west corner with a potential flow path through this area into the rear gardens of Burdon 
Lodge and the Birches, across Gateshead Road into the watercourse situated at East Farm 
Court. In addition it would appear that there is a culverted watercourse below the A692, which 
may have insufficient capacity to convey these surface water flows. The site is not protected 
by any recorded national flood defences. 

A site specific flood risk assessment will be required to identify the areas at risk from flooding 
from these sources and to identify actions to manage this risk.  Development should take 
place outside the areas considered to be at flood risk.  This should ideally be combined with 
flood risk assessments for sites 357 and 363. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at 
Burdon Park.  The storage provided to alleviate flooding would be in addition to that required 
for SuDS.  This storage would be best placed around the indicative SuDS location, see Figure 
1.  Further investigation and study will be required to determine what volume of storage and 
hence land take is required to reduce flooding, and whether this would be cost beneficial.  This 
will need to be assessed against other options, such as 'deculverting' or increasing culvert 
capacity.  There may be the opportunity of working with the developer to reduce flood risk to 
others by managing surface water within the development through planning gain, and it is 
recommended that this approach is explored further. 

 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site. The majority of the site is likely 
to have deposits of silty clay containing sands and gravels. Bedrock is likely to be free draining 
with ground water likely to be more than 5m deep. Superficial deposits permeability is highly 
variable, but likely to permit moderate infiltration. Ground conditions may be susceptible to 
landslides and running sands may be present on site; though increased infiltration is unlikely 
to cause geohazards, potential impacts should be considered. The depth of superficial 
deposits will vary but are likely to be less than 3m in depth for the majority of the site. The site 
is not located within a groundwater source protection zone; however the groundwater may be 
vulnerable to contamination therefore a robust treatment train will be required to ensure any 
infiltrated water is free of contaminants.  
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3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is not in 
an area at risk of ground instability due to coal mining. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS for a majority of 
the site; however due to the nature of the sites previous uses there is potential for residual 
contamination entering the ground water and pollutants being remobilised through infiltration. 
On site ground investigations should be carried out to determine any effects infiltration would 
have on groundwater. 

Discharge to Surface Water Body  

There is an unnamed watercourse north of the Gateshead Road that ultimately discharges 
into the Black Burn.  Whilst there is currently no identifiable water course south of the 
Gateshead Road, surface water sewers are shown to discharge into a culverted water course 
below the Gateshead Road.  However, to discharge directly into this culvert would entail 
crossing private land/gardens and site 357 and 363.  

Discharge to Surface Water Sewer 

Northumbrian Water sewer records show one surface water sewer running south east to north 
west in the south west corner of site 357, discharging into the unnamed watercourse/culvert 
south of Gateshead Road, that ultimately discharges into the Black Burn. This has been 
identified by NWL as a 'culverted watercourse'. To connect to this sewer would involve 
crossing sites 363 and 357. 

The condition and capacity of this sewer is unknown, and any future connections would 
require NWL consent.  

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Pennyfine Road. However the Council have 
indicated that local highway drains would not be able to accept runoff from new developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there is one combined sewer located to the 
south east of the site on Pennyfine road. Due to site topography discharge to this sewer is 
unlikely. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with overflows being discharged into 
the existing surface water sewer. Provided on site investigations determine infiltration will have 
little or no impact on remobilising pollutants and/or contaminants. This will require peak flow 
rate and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
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faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

7.0 7.7 10.2 11.8 13.3 14.3 15.4 16.9 19.2 24.7 

Low rainfall 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS with moderate 
permeability and it is likely that all the runoff from low intensity events may be disposed of 
through infiltration. On site infiltration and soakaway tests should be carried out to determine 
infiltration rates. 

High rainfall 

Although subsurface ground conditions are likely to be compatible for infiltration SuDS with 
moderate permeability, the rate of runoff is likely to be greater than the rate at which it can 
infiltrate into the ground. Therefore the difference in volume pre-and post-development for the 
100-year six-hour event (the additional runoff  generated) should be disposed of by infiltration 
or if this is not feasible, discharged from the site at flow rates below the greenfield mean 
annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.7 7.0 

Estimated greenfield mean 
annual runoff rate. 

4.3 8.1 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

535 353 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 50 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal via infiltration to an area with groundwater 
susceptible to contamination roof water will require 1 stage of treatment, and water from other 
areas will require 2 stages of treatment. If rainwater harvesting is considered for this 
development the runoff generated from roof area can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Soakaway 
Infiltration Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Vegetative Filtering  
(eg lined filter strip/swale) 
Infiltration Trench 
Soakaway 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering  
(eg filter strip/swale) 
Filter Trench  

Bio-Filtration Units 
Detention Basin  
 

 

The final combination of options will be dependent on site specific features and life cycle 
costs. 
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3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is currently in use as a garden nursery, pesticides, herbicides and fertilizers 
may have been used on site which are a potential source of residual contamination. 
On site ground investigations should be carried out to determine any areas of 
potential contamination and the effects they may have on ground conditions and 
potential impacts of infiltrating surface water runoff to the ground. 

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• There is an opportunity to create an integrated green network and complex niche 
habitats by interconnecting the SuDS with those for sites 363 and 357. This would 
create an effective wildlife corridor and enhance the existing green spaces currently 
located around the site. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to allow the most realistic margin of error in primary sizing of envelope spaces required 
for SuDS.  Calculations are based on the highest probable volumes with no infiltration 
considered using the design standards for detention ponds with a 'straight line flow path'. 
Creative design and a meandering flow path can reduce the overall length of the space 
required, and master planning several smaller ponds interconnected spread throughout the 
site can achieve an integrated green network within the site boundaries, rather than one larger 
area of open water.  This can have added health and safety benefits as well as giving the 
appearance of open green spaces throughout the site.  It should be noted that SuDS 
attenuation features generally take a larger proportional area of smaller sites, due to the need 
to provide 'minimum sized features'.  The land take may therefore be reduced by combining 
SuDS features with those on other sites, in this case with sites 357 and 363. 

Figure 1 shows 2 possible locations for site wide SuDS treatment and storage based on 
available outfall points. Location 1 is the most practical based on current site conditions and 
topography. Location 2 is the preferred NWL discharge location. This will be in addition to 
appropriate source control which may be integrated into the development. 

Location 1 is based on current topography; the creation of a green network, by combining/ 
location Suds for 358 with sites 357 and 363 and maintaining the existing natural overland 
flow path. Discharge would primarily be infiltration to the ground with overflows being 
discharged to the existing surface water sewer network which ultimately discharges into the 
Black Burn. Flows may be discharged to the NWL preferred discharge location through the 
provision of a swale or new pipe along the boundary of the site; this would depend on culvert 
invert levels. 

Location 2 is based on NWL preferred outfall location of the culverted watercourse under 
Pennyfine Road. The condition and capacity of this culvert is unknown at this time. Locating 
SuDS at this location may prove difficult as existing topography generally slopes away from 
this location. Ground works or land raising may be required by the developer to create a 
gravity drainage network discharging in this direction. 

Further investigations and consultations with NWL should be undertaken prior to detailed 
design to ensure the most cost effective option is chosen. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 358 
Sunniside\Site 358 Sunniside - Rev B.doc 

XI

 

Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

358 
Sunniside 

1.88 8.1 7.0 16.9 19.2 24.7 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 1.88ha equates 
to 0.752ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

357 Sunniside 63.62 38.5 468.3 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 358 Sunniside the maximum 
discharge rate is 8.12/s. 

Infiltration Coefficient (m/hr) 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS for a majority of 
the site. Without detailed ground investigations or on site permeability testing typical infiltration 
rates for specific soil types can be used as a benchmark: Table 7 below extracted from the 
CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow will be through 
traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till, therefore a moderate value for till (0.01) 
has been adopted. On site ground investigations and permeability testing will be required to 
obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 323 535 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 204 484 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 11 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 11: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

358 Sunniside 63.62 29 616.1 
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E Water Quality 
 

E.1 Sunniside FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Sunnniside catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 421100 559000 NZ 21100 59000 
AREA 1.68 
ALTBAR 176 
ASPBAR 353 
ASPVAR 0.5 
BFIHOST 0.312 
DPLBAR 1.21 
DPSBAR 60 
FARL 1 
LDP 2.41 
PROPWET 0.32 
RMED-1H 10.1 
RMED-1D 34.2 
RMED-2D 43.2 
SAAR 690 
SAAR4170 701 
SPRHOST 39.7 
URBCONC1990 0.603 
URBEXT1990 0.1049 
URBLOC1990 0.659 

C 
-
0.02224 

D1 0.40665 
D2 0.39249 
D3 0.26438 
E 0.27781 
F 2.35461 
C(1 km) -0.022 
D1(1 km) 0.406 
D2(1 km) 0.389 
D3(1 km) 0.264 
E(1 km) 0.276 
F(1 km) 2.354 
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E.5 Water Quality 
Table 12: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 13: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 14: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 15.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 15: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 358 Sunniside is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favoured SuDS 
measures. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site located on the eastern outskirts of Sunniside for 
residential development with associated roadways and amenities. The site gently slopes from 
south east to northwest which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site.  

Site ground conditions are likely to be highly permeable. Primary discharge is likely to be via 
infiltration with overflows being diverted to the surface water sewer network. NWL have indicated 
that the preferred discharge point is to the culverted water course under Pennyfine Road which 
is in line with developer submissions; however as the existing topography directs flows away 
from Pennyfine Road, ground works or land raising may be required to discharge flows to the 
culverted watercourse. Further investigation and consultations with NWL should be undertaken. 
The site is not located within a groundwater source protection zone; however the groundwater 
may be vulnerable to contamination therefore runoff arising from roof areas will need to undergo 
1 stage of SuDS treatment and runoff arising from all other impermeable areas will need to 
receive 3 stages of SuDS treatment prior to infiltration.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 4.3l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 172m3 and 285m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 109m3 and 258m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flooding incidents have occurred on nearby Pennyfine Road, and local residents have reported 
flooding incidents in the Burdon Park area; concerns have also been raised regarding the 
implications of developing the site and the impact it will have on flood risk downstream. EA flood 
mapping indicates an area susceptible to surface water flooding to the south west of the site with 
an overland flow path from the site through the rear gardens of Burdon Lodge and the Birches to 
the unnamed watercourse to the north of Gateshead Road. In addition there is a culverted water 
course below the A692, which may have insufficient capacity to convey overland flows.  A site 
specific risk assessment is required to assess the area affected by flooding, this should be 
combined with sites 358 and 357. The site is not protected by any recorded national defence. 

Development should occur out with areas subjected to flooding and peak flow rate and volumes 
should be restricted to greenfield rates to ensure runoff from the development does not increase 
the risk of flooding to areas downstream.  

There may be an opportunity to alleviate potential flooding in the Burdon Park area by integrating 
additional storage into the SuDS; although this could increase the footprint of the SuDS, there 
may be gains for both developer and council. 

There may be an opportunity to integrate the SuDS for site 363 with sites 357 and 358 creating 
an integrated green network that can be enjoyed by local residents as well as treat surface water 
runoff.  This may also have the effect of reducing the total area occupied by SuDS attenuation 
features. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 363 is located on the eastern outskirts of the Sunniside settlement; site topography slopes 
gently from southeast to northwest, with elevations ranging from approximately 155m AOD to 
152m AOD. The site is approximately 6.2km south west of the centre of Gateshead. The site 
is divided into three clear sections; the northern portion of the site appears to be a residential 
property and garden area bound by mature hedgerow; the southern portion of the site appears 
to be grassed parkland; the western portion of the site appears to have previously housed 
agricultural buildings; which have now been demolished.  

The site is bounded to the north by site 357; to the east by a Pennyfine Road; to the south by 
site 358; and to the west by open farmland pasture. 

 

 
 
 
 
 

363 Sunniside 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
 
© 2012 Google 

Grid Reference NZ 21298 588862 

Total Site Area 1.0ha 

Proposed Land Use 37 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk Analysis 

A review of the Gateshead Council historical flood incident data shows flooding incidents in 
the nearby Pennyfine Road where both the fields and carriageway were affected by surface 
water flooding. The flood risk on Pennyfine road is unlikely to be increased by development 
since the site generally flows away from this area, but may affect the developable are of the 
site.   

Local residents have reported that the Burdon Park and railway areas flood sending flows into 
the field of site 357; Flooding occurred on 28th June where surface water flowed through the 
gardens of Burdon Park and birches causing the closure of the A692. Water was reported to 
be up to level of the railway line and flooding in to site 357; there is also a concern from local 
residents regarding the implications of developing site 357 and the impact of increasing flood 
risk. EA flood mapping indicates that the site is susceptible to surface water flooding in the 
south west corner with a potential flow path through this area into the rear gardens of Burdon 
Lodge and the Birches, across Gateshead Road into the watercourse situated at East Farm 
Court. In addition it would appear that there is a culverted watercourse below the A692, which 
may have insufficient capacity to convey these surface water flows. The site is not protected 
by any recorded national flood defences. 

A site specific flood risk assessment will be required to identify the areas at risk from flooding 
from these sources and to identify actions to manage this risk.  Development should take 
place outside the areas considered to be at flood risk.  This should ideally be combined with 
flood risk assessments for sites 357 and 358. 

SuDS are generally used to maintain flow at existing levels on undeveloped sites rather than 
reduce it.  Therefore SuDS will not reduce flooding caused by run-off created externally to the 
site, or existing flood problems. To reduce existing downstream flood risk consideration may 
be given to intercept overland flows and provide flood storage to help alleviate flooding at 
Burdon Park.  The storage provided to alleviate flooding would be in addition to that required 
for SuDS.  This storage would be best placed around the indicative SuDS location, see Figure 
1.  Further investigation and study will be required to determine what volume of storage and 
hence land take is required to reduce flooding, and whether this would be cost beneficial.  This 
will need to be assessed against other options, such as 'deculverting' or increasing culvert 
capacity.  There may be the opportunity of working with the developer to reduce flood risk to 
others by managing surface water within the development through planning gain, and it is 
recommended that this approach is explored further. 

 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground) within the site. The majority of the site is likely 
to have deposits of silty clay containing sands and gravels. Bedrock is likely to be free draining 
with ground water likely to be more than 5m deep. Superficial deposits permeability is highly 
variable, but likely to permit moderate infiltration. Ground conditions may be susceptible to 
landslides and running sands may be present on site; though increased infiltration is unlikely 
to cause geohazards, potential impacts should be considered. The depth of superficial 
deposits will vary but are likely to be more than 3m in depth for the majority of the site. The 
site is not located within a groundwater source protection zone; however the groundwater may 
be vulnerable to contamination therefore a robust treatment train will be required to ensure 
any infiltrated water is free of contaminants.  
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3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the site is not in 
an area at risk of ground instability due to coal mining. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS for a majority of 
the site however due to the nature of the sites previous uses there is potential for residual 
contamination entering the ground water and pollutants being remobilised through infiltration. 
On site ground investigations should be carried out to determine any effects infiltration would 
have on groundwater. 

Discharge to Surface Water Body  

There is an unnamed watercourse north of the Gateshead Road that ultimately discharges 
into the Black Burn.  Whilst there is currently no identifiable water course south of the 
Gateshead Road, surface water sewers are shown to discharge into a culverted water course 
below the Gateshead Road.  However, to discharge directly into this culvert would entail 
crossing site 357 and private land/gardens. 

Discharge to Surface Water Sewer 

Northumbrian Water sewer records show one surface water sewer running south east to north 
west in the south west corner of site 357, discharging into the unnamed watercourse/culvert 
south of Gateshead Road, that ultimately discharges into the Black Burn. This has been 
identified by NWL as a 'culverted watercourse'. To connect to this sewer would invlove 
crossing site 357. 

The condition and capacity of this sewer is unknown, and any future connections would 
require NWL consent.  

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Pennyfine Road. However the Council have 
indicated that local highway drains would not be able to accept runoff from new developments. 

Discharge to a Combined Sewer  

A review of local sewer records indicates that there are no accessible combined sewers within 
the vicinity of the site. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be via infiltration with overflows being discharged into 
the existing surface water sewer. This will require peak flow rate and volume to be managed 
before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  
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The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
   
Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

3.7 4.1 5.4 6.3 7.1 7.6 8.2 9.0 10.2 13.1 

 

Low rainfall 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS with moderate 
permeability and it is likely that all the runoff from low intensity events may be disposed of 
through infiltration. On site infiltration and soakaway tests should be carried out to determine 
infiltration rates. 

High rainfall 

Although subsurface ground conditions are likely to be compatible for infiltration SuDS with 
moderate permeability, the rate of runoff is likely to be greater than the rate at which it can 
infiltrate into the ground. Therefore the difference in volume pre-and post-development for the 
100-year six-hour event (the additional runoff  generated) should be disposed of by infiltration 
or if this is not feasible, discharged from the site at flow rates below the greenfield mean 
annual flood for the site, or  2 l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.7 3.7 

Estimated greenfield mean 
annual runoff rate. 

4.3 4.3 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

285 172 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 37 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal via infiltration to an area with groundwater 
susceptible to contamination roof water will require 1 stage of treatment, and water from other 
areas will require 3 stages of treatment. If rainwater harvesting is considered for this 
development the runoff generated from roof area can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Soakaway 
Infiltration Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Vegetative Filtering  
(eg lined filter strip/swale) 
Infiltration Trench 
Soakaway 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering  
(eg filter strip/swale) 
Filter Trench  

Bio-Filtration Units 
Detention Basin  
 

 

The final combination of options will be dependent on site specific features and life cycle 
costs. 
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3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event. 

• The western portion of the site appears to have previously housed agricultural 
buildings; which have now been demolished. It is possible that these may have been 
used for the bulk storage of off petroleum fuels; insecticides; herbicides or fertilizers 
which are a potential source of residual contamination. Onsite ground investigations 
should be carried out to determine any areas of potential contamination and any 
impacts they could have on infiltrating surface water runoff to the ground. 

• The site is within the 13km safeguard zone for Newcastle International Airport, 
therefore consultation with the Aviation Authority will be required to determine 
acceptable SuDS measures. 

• There is an opportunity to create an integrated green network and complex niche 
habitats by interconnecting the SuDS with those for sites 357 and 358. This would 
create an effective wildlife corridor and enhance the existing green spaces currently 
located around the site. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to allow the most realistic margin of error in primary sizing of envelope spaces required 
for SuDS.  Calculations are based on the highest probable volumes with no infiltration 
considered using the design standards for detention ponds with a 'straight line flow path'. 
Creative design and a meandering flow path can reduce the overall length of the space 
required, and master planning several smaller ponds interconnected spread throughout the 
site can achieve an integrated green network within the site boundaries, rather than one larger 
area of open water.  This can have added health and safety benefits as well as giving the 
appearance of open green spaces throughout the site.  It should be noted that SuDS 
attenuation features generally take a larger proportional area of smaller sites, due to the need 
to provide 'minimum sized features'.  The land take may therefore be reduced by combining 
SuDS features with those on other sites, in this case with sites 357 and 358. 

Figure 1 shows 2 possible locations for site wide SuDS treatment and storage based on 
available outfall points. Location 1 is the most practical based on current site conditions and 
topography. Location 2 is the preferred NWL discharge location. This will be in addition to 
appropriate source control which may be integrated into the development. 

Location 1 is based on current topography; the creation of a green network, by combining/ 
location Suds for 336 with sites 357 and 358 and maintaining the existing natural overland 
flow path. Discharge would primarily be infiltration to the ground with overflows being 
discharged to the existing surface water sewer network which ultimately discharges into the 
Black Burn. Flows may be discharged to the NWL preferred discharge location through the 
provision of a swale or new pipe along the boundary of the site; this would depend on culvert 
invert levels. 

Location 2 is based on NWL preferred outfall location of the culverted watercourse under 
Pennyfine Road. The condition and capacity of this culvert is unknown at this time. Locating 
SuDS at this location may prove difficult as existing topography generally slopes away from 
this location. Ground works or land raising may be required by the developer to create a 
gravity drainage network discharging in this direction. 

Further investigations and consultations with NWL should be undertaken prior to detailed 
design to ensure the most cost effective option is chosen 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 

Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 
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Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 
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Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

358 
Sunniside 

1.00 4.3 3.7 9.0 10.6 13.1 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 1.0ha equates 
to 0.4ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

357 Sunniside 63.62 38.5 249.1 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 363 Sunniside the maximum 
discharge rate is 4.3/s. 

Infiltration Coefficient (m/hr) 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS for a majority of 
the site. Without detailed ground investigations or on site permeability testing typical infiltration 
rates for specific soil types can be used as a benchmark: Table 7 below extracted from the 
CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow will be through 
traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till, therefore a moderate value for till (0.01) 
has been adopted. On site ground investigations and permeability testing will be required to 
obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 172 285 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 109 258 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 11 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 11: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

363 Sunniside 63.62 16 337.2 
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E Water Quality 
 

E.1 Sunniside FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index estimated from soil type 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

AREA  Catchment area (km2) 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Sunnniside catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 421050 559050 NZ 21050 59050 
AREA 1.71 
ALTBAR 176 
ASPBAR 352 
ASPVAR 0.5 
BFIHOST 0.312 
DPLBAR 1.26 
DPSBAR 59.7 
FARL 1 
LDP 2.48 
PROPWET 0.32 
RMED-1H 10.1 
RMED-1D 34.2 
RMED-2D 43.2 
SAAR 690 
SAAR4170 701 
SPRHOST 39.7 
URBCONC1990 0.606 
URBEXT1990 0.1066 
URBLOC1990 0.672 

C 
-
0.02223 

D1 0.40662 
D2 0.3924 
D3 0.26439 
E 0.27778 
F 2.35461 
C(1 km) -0.022 
D1(1 km) 0.406 
D2(1 km) 0.389 
D3(1 km) 0.264 
E(1 km) 0.276 
F(1 km) 2.354 
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E.5 Water Quality 
Table 12: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 13: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 14: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales1 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 15.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 15: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 358 Sunniside is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favoured SuDS 
measures. 

 

                                                      
1 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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Executive Summary  
 

It is proposed to develop the greenfield site located on the north eastern outskirts of Sunniside 
for residential development with associated roadways and amenities. The site slopes gently from 
south west to north east which will facilitate a gravity drainage network. 

There are no significant geological constraints that would prohibit the implementation of SuDS at 
this site. Ground conditions may be susceptible to landslides and running sands may be present; 
though increased infiltration is unlikely to cause geohazards, potential impacts should be 
considered. 

Local data indicates the site is within an area believed to contain underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report should be 
obtained from the Coal Authority to determine the extents of any underground mine workings. 
This could affect the location of SuDS but not their general design. 

Site ground conditions are likely to be of moderate permeability. Primary discharge is likely to be 
to the local land drainage network ultimately discharging into the Black Burn. The site is not 
located within a groundwater source protection zone therefore runoff arising from roof areas will 
need to undergo 1 stage of SuDS treatment and runoff arising from all other impermeable areas 
will need to receive 2 stages of SuDS treatment prior to discharge.  

Storage of water will be required to limit the post development run-off to greenfield levels.  This 
may be stored in areas such as car parks or landscaping, and disposal may be by infiltration into 
the ground or into the local land drainage network.  

The recommended post development discharge rate is 4.4l/s. To achieve this discharge rate 
during the critical 100 year rainfall event (inclusive of a 20% uplift to account for climate change), 
it is estimated that between 174m3 and 290m3 of formal surface water attenuation will be 
required without infiltration, although this may be reduced to between 110m3 and 262m3 when 
moderate infiltration is taken into consideration. These volumes are dependent on the values 
assumed for infiltration. Local site specific investigations and testing will improve this estimate 
and refine the volumes for infiltration. 

Flood risk analysis has shown no recorded flood events within the site boundary or immediate 
vicinity. EA flood mapping indicates the site is not susceptible to surface water flooding; nor are 
there any overland flow paths indicated. Local residents have raised many concerns regarding 
the development of this site with regards to increased flood risk in the surrounding area. The site 
is not protected by any recorded national flood defences. Peak flow rate and volumes should be 
restricted to greenfield rates to ensure runoff from the development does not increase the risk of 
flooding to areas downstream. There may be limited potential to reduce flood risk downstream, 
especially if considered with site 312 although further study would be required to assess the 
viability of this. 

The site lies within an area of medium landscape sensitivity and supports a range of habitats 
including native hedgerows, semi improved grassland and individual/ small copses of 
broadleaved trees and shrubs. 

There may be an opportunity to integrate the SuDS for site 364 with site 312 creating an 
integrated green network complex of new habitats as well as enhancing the existing green 
spaces around the site. 

The development should also consider overland flow routes to ensure natural flow paths are 
maintained, and areas of deep water or high velocity are not created within or immediately 
outside the development, that will prevent access or cause damage to property or infrastructure. 
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Glossary of Terms 
Brownfield Site Abandoned or underused industrial and commercial facilities 

available for re-use. 
Climate Change Long-term variations in global temperature and weather 

patterns, both natural and as a result of human activity. 
Flood Zone 1 Flood zone 1 is a little or no flood risk zone. These are areas 

where there is a less than 1 in 1000 years 0.1% chance of 
flooding from either river sources or from the sea in any one 
year. 

Flood Zone 2 Flood zone 2 is a low to medium flood risk zone. Flood zone 
two covers all land where there is between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) chance of flooding from rivers in any 
one year and between a 1 in 200 (0.5%) and 1 in 1000 
(0.1%) chance of flooding from the sea in any one year. 

Flood Zone 3 Flood zone 3 is a high risk zone. Flood zone three covers all 
land where there is a 1 in 100 years (1%) or greater chance 
offloading from rivers in any one year or a 1 in 200 years 
(0.5%) or greater chance of flooding from tidal/coastal 
sources in any one year. 

Fluvial Deposits Material that has been transported and deposited by 
streams and rivers. 

Gravity Drainage 
Network  

The piping network within a structure which conveys 
sewage, rainwater, or other wastes from their point of origin 
to a point of disposal, such as a public sewer or a private 
treatment facility through use of gravity. 

Green Networks Refers to a set of connected areas of open green space and 
habitats such as parks, paths and woodlands. 

Greenfield Mean 
Annual Runoff rate 

The average rate at which water will flow from an 
undeveloped site per year. 

Greenfield Runoff 
Rate 

The Greenfield Runoff rate is the maximum rate at which 
water will flow from an undeveloped location from a given 
rainfall event. 

Impermeable area  An area that nothing can get through or into. 

Infiltration Infiltration is the process by which water on the ground 
surface enters the soil. 

Overland Flow Path Water flowing over the ground surface toward a channel; 
upon reaching the channel, it is called surface runoff. Also 
known as surface flow. 

Peak Flow Rate The maximum rate at which water will flow at a point in time 
at a specific location resulting from a given rainfall event. 

Pre and Post 
Development volume  

The percentage of rainfall that can be intercepted naturally 
at the site before and after development. 

Return Period A return period is an estimate of the likelihood of a flood 
event to occur. 

Site discharge rate The rate at which water will discharge from the site in litres 
per second per hectare.  (l/s/ha) 

Superficial Deposits Superficial Deposits are largely unconsolidated; information 
about its thickness is important when considering ground 
conditions, stability and geo-environmental hazards. 

Surface Water Flow 
Path 

The route surface water will naturally take over the 
topography. 
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Unit Discharge Rate The rate at which water will discharge from the site in litres 
per second. (l/s) 
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1 Introduction  
Gateshead Council has identified twenty one green belt release sites for residential and 
industrial development; twenty sites have been highlighted for residential use and one for 
industrial use. As part of their commitment to sustainable development and as an emerging 
Sustainable Drainage Systems Approval Body (SAB), the council have identified the need to 
assess Sustainable Drainage Systems (SuDS) constraints and opportunities at each site. This 
report considers the requirements of the draft national standards for the design, construction, 
operation and maintenance of SuDS that were published by DEFRA in 2011.  

The current Draft National Standards for Sustainable Drainage Systems (2011) require all new 
developments, where practicable (excluding single dwellings), to implement SuDS.  
The standards set out appropriate design criteria based on four main parameters:  

1. Runoff Destination (in order of preference) 

a. To ground;  
b. To surface water body;  
c. To road drain or surface water sewer;  
d. To combined sewer  

2. Peak flow rate and volume (pre and post development)  

3. Water Quality (based on potential hazards arising from development and sensitivity of 
the runoff destination)  

4. Function (design; flood risk; operation and maintenance)  

These parameters are then used to develop a drainage strategy based on the following six 
principles;  

1. Manage surface runoff at source  

2. Manage on the surface  

3. Utilise public space and integrate into the drainage design  

4. Effective operation and maintenance  

5. Account for climate change and changes in impermeable area  

6. Affordability  

This Stage 1 report aims identify the most practicable runoff destination and drainage 
parameters for each site. This will be used to help inform viability work undertaken by 
Gateshead Council and be used to develop a Stage 2 baseline drainage strategy that will 
facilitate development whilst meeting the needs of the SAB. 
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2 Site Description 
Site 364 is located on the north eastern outskirts of the Sunniside settlement approximately 
6km south west of the centre of Gateshead. Site topography slopes very gently from the south 
west to north east with levels ranging from approximately 148m AOD in the south (Gateshead 
Road) to approximately 144m AOD in the north (Mature woodland). The site is characterised 
by landscaped gardens with an unnamed watercourse/land drain running south to north along 
the western boundary. The site is sectioned of by mature hedgerows. The site boundaries are 
delineated by mature trees and hedgerows. 

The site is bounded to the north by open farmland; to the east by residential properties; to the 
west by an unnamed watercourse/land drain and site 312; and to the south by residential 
properties and Gateshead Road. 

 

 
 
 
 
 

364 Sunniside 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
Imagery © 2013 DigitalGlobe, GeoEye, 
Getmapping plc, Infoterra LTD & Bluesky, The 
GeoInformation Group. Map Data © 2013 Google 

 
Contains Ordnance Survey Data © Crown 
Copyright and Database right 2012 

 
© 2012 Google 

Grid Reference NZ 21339 59337 

Total Site Area 1.02ha 

Proposed Land Use 30 residential dwellings with associated 
roadways and amenities. 
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3 Interpretive statement  

3.1 Flood Risk Analysis 

A review of the Gateshead Council historical flood incident data does not show any recorded 
incidents of historical flooding within the site or immediate vicinity. Local residents have raised 
concerns regarding the implications the development will have on flood risk in the area. EA 
flood mapping indicates the site is not susceptible to surface water flooding; nor is there any 
surface water flow paths indicated. The site is not protected by any recorded national flood 
defences. 

Pluvial flood mapping would indicate that the Black Burn, downstream of the site, is 
susceptible to flooding. SuDS are generally used to maintain flow at existing levels on 
undeveloped sites rather than reduce it.  Therefore SuDS will not reduce flooding caused by 
run-off created externally to the site, or existing flood problems. To reduce existing 
downstream flood risk consideration may be given to intercept overland flows and provide 
flood storage to alleviate flooding downstream.  Given the small size of this the opportunities 
to do this may be reduced, although there may be greater benefits achieved by considering 
this with site 312.  Further investigation and study will be required to determine what volume of 
storage and hence land take is required, and whether this would be cost beneficial. 

3.2 Detailed BGS Data 

The BGS data does not indicate any very significant geological hazards (soluble rock; 
landslide hazard; shallow mining; made ground; shallow groundwater) within the site. 
Subsurface ground conditions are likely to be of moderate permeability with ground water 
likely to be more than 5m below the ground surface. Superficial deposits are likely to have a 
highly variable permeability with deposits of more than 3m deep across the majority of the site. 
Ground conditions may be susceptible to landslides and running sands may be present; 
though increased infiltration is unlikely to cause geohazards, potential impacts should be 
considered. The site is not located within a groundwater source protection zone.  

3.3 Coal Mining 

The BGS data excludes coal mining.  A review of available data indicates that the majority of 
the site to the south and east is in an area at risk of ground instability due to coal mining. Local 
data indicates the site is within an area believed to contain underground mine workings. A 
mining report should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to determine 
any impacts this could potentially have. This could affect the location of SuDS but not their 
general design. 

3.4 Runoff Destination  

Discharge into the Ground 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS; however the 
groundwater may be vulnerable to contamination therefore a robust treatment train will be 
required to ensure any infiltrated water is free of contaminants. 

Discharge to Surface Water Body  

An unnamed watercourse/land drain discharging into the Black Burn is located on the western 
boundary of the site. The Black Burn has been identified on the EA flood mapping as 
susceptible to surface water flooding; any additional flows to this area could increase risk of 
flooding. A site specific flood risk assessment may be required to determine the effects 
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additional flows may have on areas downstream. It is assumed that the Black Burn is not a 
sensitive watercourse. 

Ordinary Watercourse Consent may be required if discharge of flows would result in flows in 
the watercourse being altered by development or if a culvert were required. A suitable buffer 
should be allowed between the development and the watercourse. 

Discharge to Surface Water Sewer 

Northumbrian Water Ltd sewer records show one surface water sewer within the vicinity of the 
site. 

• An unknown diameter surface water sewer to the south of Gateshead Road. 

The condition and capacity of this sewer is unknown at this time; however site topography 
would make connection to this sewer difficult. 

Discharge to Local Highway Drain  

Local highway drainage plans were not available for this study, but a review of Google 
streetscape shows formal road drainage within Gateshead Road. However the Council have 
indicated that local highway drains would not be able to accept runoff from new developments. 

Discharge to a Combined Sewer  

Northumbrian Water Ltd sewer records show one combined sewers within the vicinity of the 
site.  

• A diameter 150mm combined sewer running west to east approximately 10m south of 
the site. 

NWL have indicated that the local sewers are already operating above capacity and any 
additional development discharging into the local sewers will require an upgrade of the local 
system. The site topography would also make a connection to this sewer difficult. 

3.5 Peak Flow Rate and Volume  

The primary runoff destination is likely to be the unnamed watercourse/land drain discharging 
into the Black Burn with limited flows infiltrated into the ground. This will require peak flow rate 
and volume to be managed before discharge.  

The peak flow rate is the maximum rate at which water will flow at a point in time at a specific 
location resulting from a given storm event. Developed sites will have a higher peak flow rate 
from undeveloped greenfield sites due to the areas of impermeability within the site, for 
instance roofs, roads, driveways and footpaths; if the runoff from these areas were allowed to 
flow directly into the local drainage network, it could continue through to the discharge point 
faster than the network was designed for, this could cause sewers to surcharge as well as 
cause flash flooding and erosion in watercourses.  

The Draft National Standards for Sustainable Drainage Systems require that any surface 
water runoff that cannot be discharged: 

• By infiltration; or 

• To a coastal or estuarial water body; or 

• To an alternative water body where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

• 1 in 1 year rainfall event 

• 1 in 100 year rainfall event 
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Table 1: Peak Greenfield Runoff Rates 

Storm Event  
(years) 

1 2 5 10 20 30 50 100 200 1000 

Runoff Rate 
(l/s) 

3.7 4.1 5.4 6.3 7.2 7.7 8.2 9.1 10.3 13.3 

Low rainfall 

Sub-surface ground conditions are likely to be compatible for infiltration SuDS and it is likely 
that all the runoff from low intensity events may be disposed of through infiltration. On site 
infiltration and soakaway tests should be carried out to determine infiltration rates.  

High rainfall 

Although subsurface ground conditions are likely to be compatible for infiltration SuDS, the 
site is unlikely to be able to accept all the rainfall from high intensity events. Restricting both 
peak flow rate and volume to greenfield values is unlikely to be achievable.  

Therefore the difference in volume pre-and post-development for the 100-year six-hour event 
(the additional runoff  generated) should be disposed of by infiltration or if this is not feasible, 
discharged from the site at flow rates below the greenfield mean annual flood for the site, or  2 
l/s/ha. 

The storage of excess flows from the 1 in 100-year event does not necessarily have to be 
within the drainage system. Where appropriate, storage for these volumes can be achieved by 
overland flow routing and temporary surface flooding of areas such as car parks or 
landscaping. 

This is in line with Approach 2 where: 

The critical duration rainfall event must be used to calculate the required storage volume for 
the 1 in 100 year rainfall event. The flow rate discharged: 

For the 1 in 1 year event, must not be greater than either: 

• The greenfield runoff rate from the site for a 1 in 1 year event, or 

• 2 litres per second per hectare (l/s/ha): 

For the 1 in 100 year event must not be greater than either: 

• The greenfield mean annual flood for the site, or  

• 2 litres per second per hectare (l/s/ha) 

The estimated site greenfield runoff rates and storage volume, inclusive of climate change 
factors, are tabulated in Table 2 below. 
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Table 2: Suggested Development Allowable Discharge Rates and Estimated Storage Volume 

 Unit Discharge Rate (l/s/ha) Site Discharge Rate (l/s) 

Estimated 1 in 1 year 
greenfield runoff rate. 

3.7 3.8 

Estimated greenfield mean 
annual runoff rate. 

4.3 4.4 

 Upper Storage Estimate (m3) Lower Storage Estimate (m3) 

Estimated site storage 
volume 
Inclusive 20% Climate 
change 

290 174 

 

3.6 Water Quality  

The minimum number of treatment stages is a function of potential development hazard and 
the sensitivity of the receiving water body to pollution. It is proposed to develop the site for 18 
residential dwellings with associated infrastructure. The Draft National Standards designate all 
roof drainage as a low hazard area and all other areas as being medium hazard. 

Surface water should be treated and disposed of as close to the source as possible to ensure 
a robust 'management train'. 

As the primary method of disposal will be disposal to an ordinary1 watercourse roof water will 
require 1 stage of treatment, and water from other areas will require 2 stages of treatment. If 
rainwater harvesting is considered for this development the runoff generated from roof area 
can be discounted from the calculations. 

Table 3: SuDS Options for 1 Stage of Treatment - Roof Runoff 

Options  

Green Roof (with 
disconnected downpipes) 
Permeable Paving 
Filter Trench 
Rainwater Gardens 
Detention Basin/Swale 
 

Table 4: SuDS Options for 2 Stages of Treatment - All Other Impermeable Areas 

Options - Stage 1 Options - Stage 2 

Vegetative Filtering*  
(eg lined filter strip/swale) 
Infiltration Trench 
Permeable paving 
Bio-Filtration Units 
Detention Basin 

Vegetative Filtering*  
(eg filter strip/swale) 
Filter Trench  
Bio-Filtration Units 
Detention Basin  
Pond/Wetland 

*Note: Different treatment methods need to be used for Stages1 and 2. 

The final combination of options will be dependent on site specific features and life cycle 
costs. 

                                                      
1 Sensitivity of the watercourse to be confirmed with the Environment Agency. 
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3.7 Function and Design Considerations 

The topographic levels will facilitate a gravity drainage system and there are some significant 
constraints to the implementation of SuDS or green networks on this site. 

The following should be considered further during the detailed design stage. 

• Physical ground investigations will be required to determine infiltration rates. 

• A robust SuDS management train will be required to meet the requirement for no 
discharge to a surface water body or sewer from the first 5mm of any rainfall event.  

• The site is believed to be within an area that contains underground mine workings, 
though there are no known mine shafts within the site boundaries. A mining report 
should be obtained from the Coal Authority to determine the extents of any 
underground mine workings. On site ground investigations may also be required to 
determine any impacts this could potentially have. This could affect the location of 
SuDS but not their general design. 

• There is an opportunity to integrate the SuDS for site 364 and 312 which would 
enhance and extend the green space created by the nearby woodland and also create 
a complex of niche habitats. 
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4 Land Take for SuDS 

4.1 Land Take Calculation 

Envelope spaces have been calculated using detailed design standards from Sewers for 
Scotland 2nd Edition 2007 and CIRIA C697 the SuDS Manual, both standards have been 
used to obtain the best estimate in primary sizing of envelope spaces required for SuDS.  
Calculations are based on the conservative volumes with no infiltration considered using the 
design standards for detention ponds with a 'straight line flow path', and standard 
development layouts. However, under certain conditions, outside the assumed parameters, 
the calculated volume may increase.  Creative design and a meandering flow path can reduce 
the overall length of the space required, and master planning several smaller ponds 
interconnected spread throughout the site can achieve an integrated green network within the 
site boundaries, rather than one larger area of open water.  This can have added amenity and 
environmental benefits as well as giving the appearance of open green spaces throughout the 
site.  There may also be the opportunity of integrating this site with 312 to create an integrated 
SuDS network. 

Figure 1 shows the probable location for site wide SuDS treatment and storage based on 
available outfall points. This will be in addition to appropriate source control which may be 
integrated into the development. 
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A Flood Mapping 

A.1 EA Flood Mapping 

Surface Water Runoff  

The following national and local datasets on surface water flooding were made available for this 
study:  

• Environment Agency's national Areas Susceptible to Surface Water Flooding Map  

• Environment Agency's national Flood Map for Surface Water  

• SFRA Surface Water Flood Map  

All three maps are extremely helpful in supplementing the NPPF Flood Zone Map as they show 
where localised, flash flooding can cause problems, even if the Main Rivers are not overflowing. 
This is often due to high intensity rainfall events, which exceed the capacity of the piped 
drainage systems. As a result, surface water is unable to drain away safely and flooding results.  

Areas Susceptible to Surface Water Flooding Map  

The first-generation national mapping, Areas Susceptible to Surface Water Flooding (AStSWF) 
released in 2008, shows areas where surface water would be expected to flow or pond using 
three susceptibility bandings for a rainfall event with a 1 in 200 chance of occurring. The 
simplified modelling method adopted excludes the underground sewerage, drainage systems, 
smaller over ground drainage systems and buildings. The first-generation map was procured as 
a preliminary national output to provide Local Resilience Forums (LRFs) with an initial indication 
of areas that may be susceptible to surface water flooding. It was also provided to:  

• Regional Resilience Teams for use in their functions which relate to emergencies as 
defined and as required by the Civil Contingencies Act 2004  

• LPAs for land use planning purposes  

The AStSWF map is a valuable piece of data as it provides an indication of the likelihood of 
surface water flooding, separated into areas at less, intermediate or high susceptibility. The 
areas that have been identified as 'highly' susceptible to surface water will flood first, flood 
deepest and flood during lower rainfall events. These areas will also tend to be predominantly 
located in valley bottoms, in the Main River floodplain or on flat low-lying land, which are 
generally also at fluvial risk. From the maps, it can also be seen that there are many areas of 
land outside Flood Zone 3 and 2 that are susceptible to surface water flooding. These are 
typically located on tributaries and feeder streams to Main Rivers, where steeper sloping valleys 
exist and on the edge of the natural floodplain of Main Rivers, again where land levels tend to 
rise more steeply. 

 

Map for Surface Water  

The Environment Agency updated their national methodology in 2010 and released their second-
generation national mapping, Flood Map for Surface Water (FMfSW). The revised model 
included a number of improvements to the AStSWF and SFRA surface water flood map 
including:  

• two storm events (1 in 30-year and 1 in 200-year)  

• national infiltration rates  

• the influence of buildings  

• the influence of the sewer system  

The result of each storm event has been split between two zones:  
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• shallow surface water flooding (flooding greater than 0.1m)  

• deep surface water flooding (flooding greater than 0.3m)  

The Environment Agency chosen the 0.3m threshold as it represents a typical value for the onset 
of significant property damages. It is also at this depth that moving through floodwater (driving or 
walking) may become more difficult; both of which may lead users to consider the need to close 
roads or evacuate areas.  

These maps provide an indication of the broad areas likely to be at risk of surface water flooding. 
It is not suitable for use at an individual property scale due to the method used. 

 

 

 

Areas Susceptible to Surface Water Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

More 

 

 

 

Intermediate 

 

Less 

Flood Map for Surface Water 30yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 
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Flood Map for Surface Water 200yr 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

>300mm 

 

 

 

>100mm 

 

Flood Map 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Flood Defences 

Location of linear raised flood defences such as 
embankments or walls 

Flood Storage Areas 

 

Land designated and operated to store flood water. 
Areas benefitting from Flood 
Defences 

Areas that may benefit from the presence of major 
flood defences during a 1% fluvial or 0.5% tidal flood 
event. 

Flood Zone 3 

 

Land assessed, ignoring the presence of flood 
defences, as having a 1% or greater annual 
probability of fluvial flooding or 0.5% or greater annual 
probability of tidal flooding. 

Flood Zone 2 

 

Land assessed, ignoring flood defences, as having 
between a 1% and 0.1% annual probability of fluvial 
flooding or between a 0.5% and 0.1% annual 
probability of tidal flooding in any year. 
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B Detailed BGS Data 

B.1 Significant Constraints 

Infiltration Constraints Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Very significant constraints are 
indicated. 

 

 

 

Soluble Rock Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant soluble rock hazard. 

 

Soluble rocks are present with a significant possibility 
of localised subsidence that could be initiated or 
made worse by infiltration. 
 

Very significant soluble rock 
hazards are not present. 

However this hazard may still need to be considered. 

Landslide Hazard 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant landslide hazard. 

 

Slope instability problems are almost certainly present 
and may be active. An increase in moisture content 
as a result of infiltration may cause a slope to fail. 
 

Very significant landslide hazards 
are not present. 

This hazard may still need to be considered. 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 364 
Sunniside\Site 364 Sunniside - Rev B.doc 

VII

 

Shallow Mining Hazard (Non Coal )  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very significant shallow mining 
hazard. 

Shallow mining is likely to be present with a very 
significant possibility of localised subsidence that 
could be initiated or made worse by infiltration. Also, 
infiltration may increase the possibility of remobilising 
pollutants. 
 

Very significant shallow mining 
hazards are not present. 

This hazard may still need to be considered. 
 

Persistent Shallow Ground Water 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Very high likelihood of persistent or 
seasonably shallow groundwater. 

Persistent or seasonally shallow groundwater is likely 
to be present. Infiltration may increase the likelihood 
of soakaway inundation, or groundwater emergence 
at the surface. 

 

See B2 for the likely depth to water 
table. 

 

Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground present. 

 

Made ground is present at the surface. Infiltration may 
affect ground stability or increase the possibility of 
remobilising pollutants. 

 

No made ground recorded.  
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B.2 Drainage Potential 

Drainage Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Highly compatible for infiltration 
SuDS. 

 

Probably compatible for infiltration 
SuDS. 

Opportunities for bespoke infiltration 
SuDS. 

Very significant constraints are 
indicated. 

Depth to Groundwater Table 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Groundwater is likely to be more 
than 5m below the ground surface. 

 

Groundwater is likely to be between 
3 and 5m below the ground surface. 

Groundwater is likely to be less than 
3m below the ground surface. 

Superficial Deposit Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are likely to be 
free draining. 

 

Superficial deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Superficial deposits are likely to be 
poorly draining. 

 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 364 
Sunniside\Site 364 Sunniside - Rev B.doc 

IX

 

Superficial Deposit Thickness 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved.  

Superficial deposits are absent. 

 

Superficial deposits are likely to be 
less than 3m thick. 

Superficial deposits are likely to be 
more than 3m thick. 

 

Bedrock Permeability 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Bedrock deposits are likely to be 
free draining. 

 

Bedrock deposit permeability is 
spatially variable, but likely to permit 
moderate infiltration. 

Bedrock deposits are likely to be 
poorly draining. 

 

Geological Indicators of Flooding 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

 Floodplain deposits present. 

 

Superficial floodplain deposits or low lying coastal 
areas have been identified. Groundwater levels may 
rise in response to high river or tide levels, potentially 
causing inundation of subsurface infiltration SuDS. 
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B.3 Ground Stability 

Ground Stability Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

Potential for geohazard 

Significant potential for geohazard 

Very significant constraint are 
indicated 

Soluble Rocks 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Geohazard unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Potential for geohazard 

 
Increased infiltration is unlikely to cause localised 
subsidence, but potential impacts should be 
considered. 

Significant potential for geohazard 

 
Increased infiltration may result in localised 
subsidence. The potential for or the consequences of 
subsidence associated with soluble rocks should be 
considered. 

Very significant constraints are 
indicated. 

Very significant possibility of localised subsidence 
that could be initiated or made worse by infiltration. 

Landslides 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Landslide unlikely 

 
Increased infiltration is unlikely to lead to slope 
instability. 

Potential for landslide 

 
Slope instability problems may be present or 
anticipated, but increased infiltration is unlikely to 
cause instability. 

Significant potential for landslide 

 
Slope instability problems are probably present or 
have occurred in the past. Increased infiltration may 
result in slope instability. 

Very significant constraints are 
indicated. 

Slope instability problems are almost certainly present 
and may be active. Increased infiltration may cause 
slopes to fail. 
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Shallow Mining (Non Coal) 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Shallow mining unlikely 

 
Increased infiltration is unlikely to lead to subsidence. 

Shallow mining is possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Shallow mining could be present 

 
There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Shallow mining is likely to be 
present 

There is a significant possibility that localised 
subsidence could be initiated or made worse by 
increased infiltration. 

Running Sands 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Running sands unlikely 

 
Increased infiltration is unlikely to cause ground 
collapse associated with running sands. 

Running sands are possibly present 

 
Increased infiltration is unlikely to cause a geohazard, 
but potential impacts should be considered. 

Running sands could be present 

 
There is a significant possibility for running sands 
problems. Increased infiltration may result in a 
geohazard. 

Swelling Clays 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Swelling clays unlikely 

 
Increased infiltration is unlikely to cause shrink-swell 
ground movement associated with swelling clays. 

Swelling clays are possibly present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 

Swelling clays could be present 

 
Ground is susceptible to shrink-swell ground 
movement. Increased infiltration is unlikely to cause a 
geohazard, but potential impacts should be 
considered. 
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Compressible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Ground compression unlikely 

 
Increased infiltration is unlikely to lead to ground 
compression. 

Significant potential for ground 
compression 

Compressibility and uneven settlement hazards are 
probably present. Increased infiltration may result in a 
geohazard. 

Collapsible Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Collapsible ground unlikely 

 
Increased infiltration is unlikely to result in 
subsidence. 

Collapsible ground is possibly 
present 

Deposits with potential to collapse when loaded and 
saturated are possibly present in places. Increased 
infiltration is unlikely to cause a geohazard, but 
potential impacts should be considered. 

Compressible ground could be 
present 

Deposits with potential to collapse when loaded and 
saturated are probably present in places. Increased 
infiltration may lead to a geohazard. 
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B.4 Groundwater Protection 

Ground Water Protection Summary 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Low susceptibility. 

Moderate susceptibility. 

Considerable susceptibility. 

Very significant constraint are 
indicated 

Ground Water Sources Protection Zones  

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

No source protection zone. 

Source protection zone II, III or IV 

Source protection zone I 

Predominant Flow Mechanism 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Intergranular or mixed flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through either the pore 
space in granular media or through pore space and 
fractures; these processes have some potential for 
contaminant removal and breakdown. 

Fracture flow. 

 
Water is likely to percolate through the unsaturated 
zone to the groundwater through fractures, a process 
which has little potential for contaminant removal and 
breakdown. 
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Made Ground 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British 
Geological Survey Map data at the original scale of 1:50 000 
Licence 2012/120SuDS British Geological Survey. ©NERC. 
All rights reserved. 

Made ground is present 

 
Infiltration may increase the possibility of remobilising 
pollutants.  
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B.5 Geological Mapping 

Superficial Deposits 

 
Contains Ordnance Survey Data © Crown Copyright and 
Database right 2012. Reproduced from the British Geological 
Survey Map data at the original scale of 1:50 000 Licence 
2012/120SuDS British Geological Survey. ©NERC. All rights 
reserved. 

Till, Devensian - Diamicton 
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C Runoff Destination 
 

C.1 Existing Sewer Network 

 

Key: 

Site Boundary 

Combined Sewer 

Disposal Main 

Foul Sewer 

Overflow 

Surface Water Sewer 

Watercourse 
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D Peak Flow Rate and Volume 
 

D.1 Introduction 

It is current best practice and a requirement of the draft national standards for sustainable 
drainage systems to restrict the rate and volume of runoff from new developments to greenfield 
runoff values. 

For the purposes of this study, industry standard Micro-Drainage WinDes software has been 
used to determine site greenfield runoff rates and volumes. This information has then been used 
to estimate the volume of formal storage required within the proposed development to restrict 
runoff to meet these conditions. 

Greenfield Peak Flow Rate 

The National SUDS Working Group, Interim Code of Practice for Sustainable Drainage, 
published July 2004, recommends the use of IH 124 for all catchments up to 200ha.  For 
catchments smaller than 50ha the equivalent runoff from a 50ha site is calculated using IH 124, it 
is then pro-rata to give the peak runoff for the smaller site. 

Figure D1: Model Input Parameters 

 

 
Table 5 below shows the pro rata estimated greenfield site peak runoff for a range of design 
return periods. 

Table 5: Estimated Greenfield Runoff Peak Runoff Rates 

Site Site Area 
(ha) 

QBAR 
(l/s) 

Q (1 yrs) 
(l/s) 

Q (100yrs) 
(l/s) 

Q (200 yrs) 
(l/s) 

Q (1000 yrs) 
(l/s) 

364 
Sunniside 

1.02 4.4 3.7 9.1 10.3 13.2 
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D.2 Greenfield 100 year 6 hour Runoff Volume 

Where practicably possible the development runoff must not be greater than the greenfield  
runoff volume from the site for the 100 year, 6 hour rainfall event. This was calculated by using 
the FEH rainfall model to a unit hydrograph for the site.  

Figure D2: Model Input Parameters to Determine Greenfield Runoff Volume  

 

Table 6 below shows the estimated site greenfield runoff volume for the 100 year, 6 hour rainfall 
event. 

 Table 6: Estimated 100 year 6 hour Greenfield Runoff Volume 

D.3 Estimated Development Attenuation Storage 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design. 

Rainfall 

Depth Duration Frequency parameters were extracted from the FEH CD-ROM and input to the 
model to allow synthetic storms to be specified.   

Impermeable Area (ha) 

This is the total impermeable (roof and paved) area in hectares. In residential developments this 
can vary depending on whether the site is designated high density or low density development. 
In our experience of development of greenfield sites the resulting impermeable area is between 
35% - 40%. For the purposes of this study and the absence of a detailed development 
masterplan we have assumed impermeable area to be 40% which for this site of 1.02ha equates 
to 0.408ha. 

Site 100 Year 6 Hour 
Rainfall (mm) 

Percentage Runoff 
(%) 

Volume (m3) 

364 Sunniside 64.39 37.59 246.9 
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Maximum Allowable Discharge (l/s) 

This is the maximum discharge required from the storage structure. The maximum discharge is 
determined by the constraints of the runoff destination. For site 364 Sunniside the maximum 
discharge rate is 4.4l/s. 

Infiltration Coefficient (m/hr) 

It is highly unlikely that ground conditions will allow for primary discharge through infiltration, 
though opportunities to infiltrate some surface water into the ground through the management 
train can be expected. Without detailed ground investigations or on site permeability testing 
typical infiltration rates for specific soil types can be used as a benchmark: Table 7 below 
extracted from the CIRIA (697) SuDS Manual (2007) gives general values. If set to 0 all outflow 
will be through traditional controls and will be limited by the Maximum Discharge. 

Table 7:  Indicative Infiltration Rates 

Soil Type Range of Infiltration Rates (m/hr) 

Gravel 10 - 1000 

Sand 0.1 - 100 

Loamy Sand 0.01 - 1 

Sandy Loam 0.05 - 0.5 

Loam 0.001 - 0.1 

Silt Loam 0.0005 - 0.05 

Chalk 0.001 - 100 

Sandy Clay Loam 0.001 - 0.1 

Silty Clay Loam 0.00005 - 0.005 

Clay <0.0001 

Till 0.00001 - 0.01 

Rock 0.00001 - 0.1 
 

BGS Data suggests superficial deposits consist of till with sands and gravels, therefore a 
moderate value for till (0.01) has been adopted. On site ground investigations and permeability 
testing will be required to obtain actual values. 

Climate Change (%) 

New development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change. An allowance for climate change of an additional 20% has been 
included within the model by factoring rainfall intensity hyetographs. See Appendix F. 
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Figure D3: Model Input Parameters to Determine Attenuation Storage with no Infiltration 

 
Figure D4: Model Input Parameters to Determine Attenuation Storage with Infiltration 

 

Model Results 

The program shows the upper and lower bounds of storage required for the variables given. 

Storage varies with different configurations of controls and storage structures. The program 
looks at two extreme cases to provide an estimate of the range of storage required. This 
estimate may be used as a starting point for detailed design, but it must not be used as a final 
design as the variables it assumes are significant. In certain circumstances it is also possible to 
achieve a final design outside the range shown. Table 8 shows the estimated post development 
attenuation storage. 

Table 8:  Estimated Storage Volume with no Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 174 290 
 

By using the till soil type as a benchmark, as indicated by the BGS data, we can estimate the 
volume of storage required when we take infiltration into account, the volumes in Table 9 below 
are indicative only as on site ground investigations will need to be carried out to determine exact 
ground conditions and soil types.  
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Table 9:  Estimated Storage Volume with Infiltration 

Return Period Lower storage Estimate (m3) Upper storage Estimate (m3) 

100 year + 20% 110 262 
 

It is normally most economically and operationally efficient to attenuate surface water within 
separate structures in the management train. This increases the robustness of the management 
train and increases the resilience of the system to failure. Attenuating volumes over 10,000m3 in 
one structure are likely to fall within the Reservoirs Act. 

D.4 Post Development Runoff Rate and Volume 

Development of greenfield sites dramatically alters the hydrologic response of and area. Prior to 
development, vegetation can directly intercept a percentage of rainfall and surface water runoff 
whilst some more can be infiltrated into the ground. Development can remove this beneficial 
vegetation and replace it with turfed lawns and impervious roofs, driveways and roads, which 
reduce the sites predeveloped infiltration rates. In addition clearing and land regrading can 
remove surface depressions that store rainfall and intercept surface water runoff. Construction 
activities can also compact soil and diminish its infiltration rate, resulting in greater volumes of 
runoff from the site. 

Impervious areas are traditionally connected to sewer systems that can transport runoff quicker 
than natural, vegetated conveyances and have low exfiltration; this can cause flows in 
downstream waterways to peak faster and in greater quantities than predeveloped conditions. 
These increases can create new and exacerbate existing downstream flooding problems; it can 
also increase pollution in these waterways. By implementing SuDS techniques this can be 
managed. 

Post development runoff volumes have been calculated using the Rational Method/Lloyd-Davies 
equation to determine peak pipe flows as found in CIRIA (697) The SuDS Manual.  

The Rational Method/Lloyd-Davies equation is given by the equation: 

Q = 2.78 CiA 
Where: 

Q = Design peak runoff 

C = Non-dimensional runoff coefficient which is dependent on the catchment    
characteristics 

 i = Rainfall intensity for the design return period (in mm/hr) and for a duration equal to 
the "time of concentration" of the catchment 

A = total catchment area being drained (ha)  

 

Post development runoff rates should be restricted to greenfield runoff rates. 

Post development runoff volumes have been calculated by assuming 40% impermeable area, in 
lieu of a detailed masterplan. This should be confirmed during detailed design. 

Table 10 below shows the estimated site Post Development runoff rate and volume for the 100 
year, 6 hour rainfall event. 

 Table 10: Estimated 100 year 6 hour Post Development Runoff Rate and Volume 

Site 100 Year 6 Hour 
Rainfall (mm) 

Runoff Rate (l/s) Volume (m3) 

364 Sunniside 64.39 16 348.1 



 

 
 

N:\2012\Projects\2012s6717 - Gateshead Council - Greenbelt SuDS Viability\Reports\Site 364 
Sunniside\Site 364 Sunniside - Rev B.doc 

XXII

 

 

E Water Quality 
 

E.1 Sunniside FEH Catchment Descriptors 

Catchment descriptors were extracted from the Flood Estimation Handbook CD-ROM Version 3 
to determine the sensitivity of the water body. 

E.2 Abbreviations 

ALTBAR Mean catchment altitude (m above sea level) 

AOD  Above Ordnance Datum 

AREA  Catchment area (km2) 

ASPBAR Index representing the dominant aspect of catchment slopes 

BFI  Base Flow Index 

BFIHOST Base Flow Index derived using the HOST soil classification 

DPLBAR Index describing catchment size and drainage path configuration 

DPSBAR FEH index of mean drainage path slope 

FARL  FEH index of flood attenuation due to reservoirs and lakes 

FEH  Flood Estimation Handbook 

HOST  Hydrology of Soil Types 

PROPWET FEH index of proportion of time that soil is wet 

QMED  Median Annual Flood (with return period 2 years) 

RMED  Median Annual Maximum Rainfall Depth 

SAAR  Standard Average Annual Rainfall (mm) 

SPR  Standard percentage runoff 

SPRHOST Standard percentage runoff derived using the HOST soil classification 

URBAN  Flood Studies Report index of fractional urban extent 

URBEXT1990 FEH index of fractional urban extent 

URBEXT2000 Revised index of urban extent, measured differently from URBEXT1990 
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E.3 FEH Catchment Area 

 

Sunniside catchment taken from FEH CD ROM 
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E.4 FEH Catchment Descriptors 

 

 

CATCHMENT GB 421750 559900 NZ 21750 59900 
CENTROID GB 420732 559065 NZ 20732 59065 
AREA 4.32 
ALTBAR 151 
ASPBAR 36 
ASPVAR 0.42 
BFIHOST 0.319 
DPLBAR 2.16 
DPSBAR 60.1 
FARL 1 
FPEXT 0.0492 
FPDBAR 0.516 
FPLOC 1.004 
LDP 4.28 
PROPWET 0.32 
RMED-1H 9.9 
RMED-1D 34 
RMED-2D 42.9 
SAAR 683 
SAAR4170 699 
SPRHOST 39.15 
URBCONC1990 0.774 
URBEXT1990 0.1602 
URBLOC1990 0.895 
URBCONC2000 0.833 
URBEXT2000 0.2211 
URBLOC2000 0.906 

C 
-
0.02209 

D1 0.40514 
D2 0.38965 
D3 0.26591 
E 0.27663 
F 2.35338 
C(1 km) -0.022 
D1(1 km) 0.407 
D2(1 km) 0.392 
D3(1km) 0.279 
E(1 km) 0.275 
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E.5 Water Quality 
Table 11: Level of Hazard 

Hazard 

Low Roof Drainage 

Medium  Residential, amenity, commercial, industrial 
uses includes car parking and roads 

High Areas used for handling and storage of 
chemicals and fuels, handling and storage of 
waste. This includes scrap yards. 
Lorry, bus or coach parking or turning circles. 

E.6 Ground Water 
Table 12: Minimum Number of Treatment Stages 

 Low Medium High 

G1 Source Protection Zone 1, within 50m of a well, spring or 
borehole that supplies potable water. 

1 3 Consult 
the EA 
(C6) G2 Into or immediately adjacent to a sensitive receptor that 

could be influenced by infiltrated water. Includes 
designated nature conservation, heritage and landscape 
sites - including Biodiversity Action Plan (BAP) habitats 
and Protected Species. 

1 3 

G3 Source Protection Zone II or III or Principal Aquifer 1 3 

G4 Secondary Aquifer 1 2 

E.7 Surface Water Body 
Table 13: Minimum Number of Treatment Stages to Surface Water 

Hazard Normal Surface Water Sensitive Surface Water 

Low 0 1 

Medium 2 3 

High Consult the EA (C6) 
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F Function 

F.1 Function 

Climate change 

Recent guidance for England and Wales2 has provided national estimates of how climate change 
will impact upon rainfall through the next century based on the UKCP09 projections. The national 
estimates and recommended climate change factors are presented below in Table 14.  

It is recommended that an allowance for climate change of an additional 20% by factoring rainfall 
intensity hyetographs should be applied to the detailed hydraulic design. 

Table 14: Change to extreme rainfall intensity compared to a 1961-90 baseline 

Applies across all of 
England 

Total potential change 
anticipated for 2020s 

Total potential change 
anticipated for 2050s 

Total potential change 
anticipated for 2080s 

Upper end estimate  10%  20%  40%  

Change factor  5%  10%  20%  

Lower end estimate  0  5%  10%  

 

Airport Location 

Due to the vicinity of Newcastle International Airport a search of the "Safeguarding of 
Aerodromes" advice notes was made. Under the general rules of Advice Note 6 Potential Bird 
Hazards from Sustainable Urban Drainage Schemes (SuDS), any area with 13km radius of an 
airport, certain SuDS techniques are not permitted. Site 364 Sunniside is within this boundary; 
therefore consultation with the Aviation Authority will be required to determine favourable SuDS 
measures. 

 

                                                      
2 Environment Agency guidance document - Adapting to climate change: Advice for Flood and Coastal 
Erosion Risk Management Authorities 
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