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1. Introduction 
Atkins has been commissioned by Tamworth Borough Council to prepare a Flood Risk Assessment and 
Drainage Strategy to inform the future re-development of Tamworth Golf Course, Tamworth, Staffordshire as 
a residential development. 

This Flood Risk Assessment has been prepared in accordance with the National Planning Policy 
Framework1 (NPPF) and associated Planning Practice Guidance2. The scope of this Assessment has been 
established through consultations with the Environment Agency, Tamworth Borough Council, Staffordshire 
County Council, Severn Trent Water and the Canal & River Trust. 

  

                                                      
1 National Planning Policy Framework, March 2012, Department for Communities & Local Government. 
2 NPPF Planning Practice Guidance, March 2014, Department for Communities & Local Government, 
http://planningguidance.planningportal.gov.uk/. 
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2. Policy Framework 
2.1. National Policy 
The assessment and management of flood risk related to new developments is included within the National 
Planning Policy Framework1 and its associated Planning Practice Guidance2. This information is applicable 
to all new developments within England and Wales. Further information related to this is provided in 
Appendix A. 

2.2. Local Policies 

2.2.1. Tamworth Borough Council - Local Development Plan 
The current Local Development Plan was adopted in 2006 but as of 31 March 2014, Tamworth Borough 
Council has embarked on a consultation process for the Tamworth Borough Council: Draft Local Plan 2006 – 
2031 For Public Consultation. The proposed development site is identified as 602_679_680. It is a proposed 
Strategic Urban Extension for housing under Policy SP6. The relevant extract from the policy is as follows: 

The site is located on Tamworth golf course and will form an urban extension to the east of the borough up 
to the administrative boundary with North Warwickshire. It will provide at least 1,100 new dwellings and 
associated infrastructure as detailed below. 

Development must take into consideration the existing oil pipeline and electricity pylons and adhere to 
guidelines for development. 

Two points of vehicular access must be established onto Mercian Way. The existing access to the golf club 
along Eagle Drive is suitable for one, with a second point of access coming directly onto Mercian Way south 
of the Woodland Road – Mercian Way roundabout. 

Development must avoid any impact on the nearby Alvecote Pools SSSI and mitigation should ensure there 
is no waste or run-off. 

Development should take into consideration the Hodge Lane Local Nature Reserve, which could be 
achieved through wildlife areas, additional planting of native species to provide a buffer and green linkages 
by pedestrian or cycleway. 

On-site open space and green links to the Hodge Lane Local Nature Reserve, Coventry Canal and the wider 
green infrastructure network. 

Policy CP12 includes the following that is relevant to future development on the site: 

Development will not be permitted that has a negative impact on the water quality of the Alvecote Pool SSSI. 

Policy CP15 relates to flood risk and drainage issues, and is as follows: 

A sequential approach will be applied to all proposals for development in order to direct it to areas at the 
lowest risk of flooding, unless it has met the requirements of the sequential test and exceptions test as set 
out in government guidance. 

All new development, including regeneration proposals, will need to demonstrate that there is no increased 
risk of flooding to existing properties and shall seek to improve existing flood risk management. All proposals 
for development in Flood Zone 2, 3A or 3B must be accompanied by a Flood Risk Assessment that sets out 
the mitigation measures for the site and agreed with the relevant authority. 

Developers should consult the Environment Agency’s maps to ascertain the effects of surface water flooding 
on potential development sites. Where necessary, proposals will be expected to contribute towards building 
and maintaining any necessary defences. 
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All developments will be expected to incorporate appropriate SuDS techniques that will limit or reduce 
surface water run-off. Sustainable drainage should be considered at an early stage of the design process 
and be clearly demonstrated and evidenced within the information accompanying planning applications. 
Development should capitalise on opportunities for incorporating accessible green infrastructure and 
improving biodiversity with SuDS. 

Development will be permitted where proposals do not have a negative impact on water quality, either 
directly (through pollution of surface or ground water) or indirectly (through overloading of Wastewater 
Treatment Works.) 

  



Tamworth Golf Course 
Flood Risk Assessment & Drainage Strategy 
 

 
 
  
Atkins   Flood Risk Assessment & Drainage Strategy | Version 2.0 | November 2014 | 5129896 4 
 

3. Background Information 
3.1. Environment Agency 
The response received from the Environment Agency following an enquiry is summarised below and 
included in full in Appendix B: 

 The Lead Local Flood Authority and/or Local Land Drainage section should be consulted to provide 
information to support the production of and review of the Flood Risk Assessment for surface water and 
ordinary watercourses. 

 Surface water run-off should be controlled as near to its source as possible through a sustainable 
drainage approach to surface water management (Sustainable Drainage Systems (SuDS)). 

 Where SuDS are used, it must be established that these options are feasible, can be adopted and 
properly maintained and would not lead to any other environmental problems. 

 Where it is intended that disposal is made to public sewer, the Water Company or its agents should 
confirm that there is adequate spare capacity in the existing system taking future development 
requirements into account. 

 For on/near site flooding for events with a return-period in excess of 1 in 30 years, surface flooding of 
open spaces such as landscaped areas or car parks is acceptable for short periods, but the layout and 
landscaping of the site should aim to route water away from any vulnerable properties, and avoid creating 
hazards to access and egress routes. No flooding of property should occur as a result of a 1 in 100 year 
storm event (including an appropriate allowance for climate change). 

 Where it is intended that disposal is made to public sewer, the Water Company or its agents should 
confirm that there is adequate spare capacity in the existing system taking future development 
requirements into account. 

 If it can be demonstrated that a partial or completely pumped drainage system is the only viable option, 
the residual risk of flooding due to the failure of the pumps must be investigated. 

A surface water flood map for the proposed development has been obtained and is included in Appendix B. 

3.2. Severn Trent Water 
A Development Enquiry Request has been submitted to Severn Trent Water. A copy of the response 
received is shown in Appendix B and is summarised below: 

 There are several public sewers passing through the site. Any public sewers 225mm diameter or smaller 
should be provided with protected strips 5m wide centred on the sewer. For sewers 300mm diameter or 
larger, a 10m wide strip should be provided. 

 It is unclear from the information available at this stage whether the potential receiving sewerage network, 
can accommodate the significant anticipated additional peak flows from approximately 1100 new 
dwellings, a new school and commercial buildings. A Sewer Capacity Assessment undertaken by Severn 
Trent Water is required to establish whether the development is expected to have any detrimental impact 
and if off-site capacity improvements are required. 

 If infiltration is shown not to be possible, surface water should discharge directly to a local watercourse. 
 Any new connections to the public sewerage system will need a Section 106 application. 

3.3. Tamworth Borough Council 
The response from Tamworth Borough Council following an enquiry is summarised below and included in full 
in Appendix B: 

 There is anecdotal evidence of localised flooding on the golf course, in particular adjacent to the canal to 
the north near the 4th tee, and in the depression in front of the 15th tee to the south. The flooding is 
believed to be due to clay soils and the lack of an outfall for the water. There are other damp areas 
within the site. 
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 Currently Tamworth Borough Council will adopt SuDS within areas of public open space, subject to a 
financial contribution towards future maintenance costs. It is likely that this arrangement will not continue 
into the future with developers required to manage the open space themselves and commit to a 
maintenance agreement as part of the planning approval process. It is unknown how this will operate 
financially. 

 The surface water drainage strategy must take into consideration the clay soils and the topography of 
the site. 

3.4. Staffordshire County Council 
Staffordshire County Council is the Lead Local Flood Authority for the proposed development site. The 
response to an enquiry is summarised below and included in full in Appendix B: 

 There are no records of flooding on the site or in the near vicinity. 
 The surface water flood map shows areas within the site at risk of flooding. These generally follow the 

existing watercourses across the site. 
 The Staffordshire SuDS Approval Body (SAB) has not yet been formed. It is expected that this will take 

place in October 2014 although this is subject to confirmation. Until the SAB is in place, Staffordshire 
County Council cannot assess, approve or adopt surface water systems on new developments. In the 
future, only SuDS on sites that have been approved by the SAB in accordance with National Guidelines 
will be adopted. 

 There are a number of public sewers crossing the proposed development site. 
 Storage should be designed to accommodate the 1 in 100-year plus climate change rainfall event with 

flows discharged at greenfield equivalent rates. 
 The preferred surface water outfall is into the existing watercourses running through the site. These 

should be kept as open features through the proposed development. 
 Any construction works affecting the existing watercourses will require Land Drainage Consent from 

Staffordshire County Council. 
 There is a Site of Special Scientific Interest (SSSI), Alvecote Pools, immediately downstream of the 

proposed development site. In addition, the existing watercourse through the site is designated a Site of 
Biological Importance. 

 Due to the conservation designations adjacent to and within the site, discharged surface water must be 
as clean as possible. Extensive use of water quality improving SuDS is expected. 

 Where the proposed development borders existing developed areas, some form of intercepting 
perimeter land drain should be installed to reduce the risk of garden waterlogging once the development 
has been completed. 

3.5. Canal & River Trust 
The response from the Canal & River Trust following an enquiry is summarised below and included in full in 
Appendix B: 

 There are no records of any overtopping or breaches in the vicinity of the proposed development site. 
 The section of canal adjacent to the site is a 12km pound between Atherstone Lock and Glascote Lock. 

Water levels are set by a by-pass weir at Glascote. Water is fed into the pound via Atherstone Lock and 
Grendon Feeder at Bradley Green. 

 There are three manually operated waste sluices and two waste weirs along the length of the pound. 
 There are no known outfalls into the canal in the vicinity of the proposed development site. 
 The watercourse that runs through the proposed development site passes beneath the canal at Culvert 

27. If this blocks, localised flooding can occur upstream. 

3.6. Wildlife Trusts 
A site visit was attended with Warwickshire Wildlife Trust and Staffordshire Wildlife Trust. The treatment 
trains and pollution prevention measures were also discussed with them to ensure they were appropriate 
and any impact on the SSSI mitigated. The flows reaching the Alvecote Pools SSSI were discussed and it 
was recommended that they should maintain flows as close to existing as possible. To allow for this a 
complex control is proposed – this will allow the flow rates to be maintained for a range of storm events.  
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4. Site Description 
4.1. Location 
Tamworth Golf Course is located approximately 3km east of Tamworth town centre. The National Grid 
Reference for the approximate centre of the site is 424210E, 303660N. 

The site is irregular in shape and occupies an area of approximately 62ha. The site is occupied by a golf 
course and spans the area between the Coventry Canal to the north and the B5000 Glascote Road to the 
south. To the east, the site is bounded by farmland. The eastern boundary is also the Staffordshire/ 
Warwickshire county boundary. The northern section of the western boundary is formed by the rear gardens 
of existing residential properties. Further to the south, the site is bounded to the west by 
commercial/industrial units. 

A location plan is shown in Figure 4–1. 

 
Source: Ordnance Survey 

Figure 4–1 Location plan (Not to scale) 

4.2. Topography 
The ground profile within the site generally falls in a northerly direction towards to the canal. The site forms 
one side of a valley, the bottom of which follows the eastern site boundary. There are three smaller valleys 
entering the site from the west: One in the north-western corner of the site, one to the north of the club house 
and another to the south. 

The highest point on the site has a level of approximately 112m AOD and located on the western boundary 
of the site approximately 300m from the south-western corner. The lowest point on the site is located in the 
north-eastern corner and has a level of approximately 66m AOD. There are a number of isolated mounds 
distributed across the site. These vary in height up to a maximum level of approximately 110m AOD. 

Drawing number 5129896-ATK-GEO-001 in Appendix C illustrates the current site topography. 

Proposed 
development site 

M42 A5 

Coventry Canal 

Existing club house 

B5000 Glascote Road 

Mercian Way 

River Anker 

Alvecote Pools 
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4.3. Land Use 

4.3.1. Historic 
Based on old Ordnance Survey maps from the late 19th century, Amington Colliery was originally located in 
the approximate vicinity of the existing club house. Railway lines extended both north and south from the 
colliery through the site. A spoil heap was located immediately to the east of the colliery. A brick and tile 
works was is shown in the north-western corner (Hodge Lane) of the site. The remainder of the site is shown 
to be occupied by fields presumably used for farming. 

By the early 1900s, the brick and tile works is disused; however, the colliery had expanded. A new 
brickworks was developed immediately south of the canal and this remained in operation until the 1920s.The 
colliery continued to expand until the 1950s but by the mid-1960s the mining infrastructure had been 
removed, although the soil heap remained. 

The development of the golf course is shown to have started in the mid-1970s with the course reaching its 
current form by the late 1980s. The spoil heap was progressively removed over this time period. It is 
assumed that the material was used to form features on the golf course. 

By the mid-1990s, the site and the surrounding area largely reached the form it is in today. 

4.3.2. Current 
The proposed development site is currently a golf course and former driving range. There is a single club 
house in the approximate centre of the site. The majority of the impermeable areas present on the site are 
located around this building. 

The site includes a number of areas of trees dividing up the various holes. In addition, the eastern boundary 
is characterised by a largely continuous line of trees along the line of a small watercourse. 

4.4. Ground Conditions 
Intrusive ground investigations were undertaken by Ian Farmer Associates in May 2014. The content of this 
section is based on the results obtained in conjunction with information drawn from a range of online 
sources. 

4.4.1. Soil 
According to Soilscapes3, the soils within the northern half of the proposed development site are described 
as slowly permeable seasonally wet acid loamy and clayey soils. In the southern half of the site, the soils are 
described as freely draining slightly acid loamy soils. The ground investigation results show that the topsoil 
across the site varies in thickness between 0.1m and 0.3m. 

The ground investigation identified Made Ground to be present across the majority of the proposed 
development site. The logs indicate that the thickness varies between up to 0.5m and 9.0m. The material is 
varied and comprises gravel (ironstone, siltstone, mudstone and shale), sand, clay, ash, clinker, concrete, 
brick and coal. It is considered likely that the majority of the Made Ground originated from the colliery spoil 
heap. 

The presence of Made Ground across the majority of the proposed development site and relatively low 
permeability of the soil means that infiltration is unlikely to be a viable means of surface water disposal due 
to poor infiltration rates, the varied composition of the ground and the potential for mobilising any 
contaminants that it might contain.  

4.4.2. Geology 
The ground investigation results show that the Made Ground is underlain by sand and clay at varying depths 
and thicknesses. While infiltration testing has not been undertaken, it is possible that these layers could be 
sufficiently permeable for infiltration to be used for surface water disposal. Permeability tests in accordance 

                                                      
3 Soilscapes https://www.landis.org.uk/soilscapes/ 

https://www.landis.org.uk/soilscapes/
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with BRE Digest 365 Soakaway Design should be undertaken to confirm this. For the purposes of this 
assessment, it has been assumed that soakaways are unlikely to be viable.  

The bedrock beneath the site is identified as Mudstone, Siltstone and Sandstone with Coal Measures. Based 
on the available information the ground conditions are unlikely to be suitable for infiltration. 

4.4.3. Contamination 
The historic use of the proposed development site is such that ground contamination may be present, 
particularly associated with the mining activities. The Ground Investigation completed to date did not find 
significant contamination, however further investigation will be required to confirm this. 

4.5. Water Environment 

4.5.1. Drainage 

4.5.1.1. Private Drainage 
No specific information is currently available with regard to private drainage systems within the site 
boundary; however, it is likely that there will be some pipework associated with the club house in the centre 
of the site. 

4.5.1.2. Land Drainage 
As the proposed development site is currently a golf course, it can be expected that land drainage pipework 
will be present, at least locally. The layout of the pipework and the location of outfalls are currently unknown. 
Consideration will need to be given to the maintenance of any land drainage systems while the site is 
developed in order to ensure that drainage continuity is provided for areas that may be developed in a later 
phase. 

4.5.1.3. Public Sewerage 
Sewer records supplied by Severn Trent Water, shown in Appendix B, show that several public sewers are 
present within the site and in the adjacent land to the west. The public sewers running through the proposed 
development site will have associated easements that must be taken into consideration by the site 
masterplan. 

4.5.1.3.1. Surface Water 
There is a 375mm pipe and a number of associate manholes crossing through the centre of the site and 
discharging into the watercourse that runs along the eastern boundary. To the south of the club house, a 
300mm diameter and a 525mm diameter surface water sewers are shown to discharge into waterbodies 
within the site. All the surface water sewers within the site serve the existing residential area to the west. 

4.5.1.3.2. Foul Water 
There is a foul sewer running from club house to the traffic island to the north on Mercian Way. The sewer 
initially has a diameter of 150mm which increases to 225mm. A number of connections from the residential 
area to the west also enter this sewer. There is also a 450mm diameter foul water sewer running along 
Mercian Way. The 225mm diameter sewer referred to above discharges into this sewer to the north-west of 
the proposed development site. 

4.5.2. Watercourses 
There is an Ordinary watercourse running along the eastern boundary of the site. This watercourse is the 
responsibility of the landowner. The watercourse originates from a point close to Woodhouse Farm and flows 
in a northerly direction to a culvert underneath the Coventry Canal. Within the site this watercourse is 
designated by Staffordshire County Council as a Site of Biological Importance. Immediately downstream of 
the canal culvert, it flows into Alvecote Pools, which is designated a SSSI. 

The Canal & River Trust has identified the culvert as Culvert 27. The culvert is primarily circular in shape with 
an internal diameter of approximately 850mm. The culvert is brick construction and currently in relatively 
poor condition. According to a CCTV survey completed for the Canals & River Trust, up to 15% of the total 
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cross-sectional area is lost due to debris. A copy of the most recent inspection report for the culvert is 
included in Appendix B. 

There is a culvert that crosses the canal in the north western corner of the site. A review of the Ordnance 
Survey data and the topographic survey of the site and area surrounding the site indicates that this culvert 
serves the residential area off Mercian Way – Chandlers Drive and potentially the north western edge of the 
site. Ordnance Survey data identifies a watercourse at Hodge Lane, the end of this watercourse coincides 
with Severn Trent Water records of a culverted watercourse. As this culvert is not currently an outfall for the 
site we have excluded it from our drainage strategy. 

There are a number of other small watercourses within the proposed development site which follow the 
valley lines within the site. These have a land drainage function and also act as outfalls for a number of 
public surface water sewers as described above. These do not have any specific nature conservation 
designations, our proposals will recommend that these watercourses are maintained. 

The watercourse on the eastern boundary ultimately outfalls into the River Anker, which is designated a Main 
River. It flows in a westerly direction approximately 500m to the north of the proposed development site 
through the Alvecote Pools SSSI. 

4.5.3. Waterbodies 
There are a number of small ponds located within the proposed development site. These are believed to be 
artificial features associated with the golf course. 

As described in section 4.1, the Coventry Canal forms the northern boundary of the site. As it passes the 
site, it generally runs at grade or on a low embankment. 

Alvecote Pools comprise a number of large waterbodies located to the north and north-east of the proposed 
development site. As described above, these are designated a SSSI. The Pools are linked to the River Anker 
and are a result of mining subsidence. These are all below the level of the proposed development site. 

4.5.4. Groundwater 
Groundwater was encountered in several boreholes during the site investigations. The depth below ground 
level was initially reported to be between approximately 0.9m and 2.6m. Subsequent monitoring showed 
levels to vary between approximately 0.6m and 3.7m below ground level. In general, groundwater levels get 
closer to the ground surface towards the northern end of the site. This is likely to be due to the presence of 
the River Anker and Alvecote Pools. 

According to the Environment Agency website, the proposed development site is not located within a 
groundwater Source Protection Zone. The bedrock beneath the site is classified as a Secondary A aquifer 
which is defined as permeable layers capable of supporting water supplies at a local rather than strategic 
scale. 
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5. Development Proposals 
5.1. Description 
The proposed development will comprise approximately 1,100 residential units, a local centre and a primary 
school together with associated access roads, landscaping and public open space. The landscaped areas 
will include surface water drainage features in addition to footpaths to facilitate access for residents. 

At present no masterplan has been produced. A constraints plan to inform a future development plan has 
been prepared and is shown in Appendix C. 

5.2. Sequential Test 
The proposed development site is located wholly within Flood Zone 1. The purpose of the Sequential Test is 
to direct development towards areas of the lowest flood risk. According to the NPPF Planning Practice 
Guidance, Table 2, the proposed development is classified as More Vulnerable. 

NPPF Planning Practice Guidance, Table 3 shows that More Vulnerable development within Flood Zone 1 is 
compatible hence the proposed development is deemed to pass the Sequential Test. 
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6. Flood Risk Assessment 
6.1. Flooding History 
Historic flooding within the proposed development site, according to anecdotal evidence, has been limited to 
localised flooding close to the Coventry Canal near the 4th tee, and around the 15th tee to the south. The 
flooding has been attributed to the clay soils and the lack of any other positive drainage outfall for these 
areas. Other areas within the site have been described as becoming wet but no other flooding has been 
reported. 

6.2. Identification of Flooding Sources 
The NPPF and associated Technical Guidance requires that the risk of flooding from the following sources 
be considered: 

 Fluvial (river) – the proposed development site is located within Flood Zone 1; however, the 
watercourse running along the eastern boundary is too small to be included on the Environment 
Agency’s Flood Map. This watercourse will have an associated floodplain hence the risks associated 
with this feature must be considered further. 

 Coastal, tidal and estuarine – the proposed development site is remote from coastal, tidal and 
estuarine waters hence the risk associated with this source is negligible. 

 Surface water – according to surface water flood maps supplied by the Environment Agency, there are 
areas within the site boundary that are prone to surface water flooding; therefore, further investigation is 
required. 

 Groundwater –the Level 1 Strategic Flood Risk Assessment states that there have been no reports 
groundwater flooding in the Tamworth area hence the risk associated with groundwater flooding is 
considered to be low and not require further assessment. 

 Sewers – the Level 1 Strategic Flood Risk Assessment shows that there are no entries in the DG5 
register for the site location hence the risk of flooding from this source is considered to be low and not 
require further consideration. 

 Artificial sources – the Coventry Canal runs partially on a slight embankment as it passes the northern 
boundary of the site; therefore, a failure could result in part of the site becoming flooded hence further 
assessment of this source is considered necessary. 

On the basis of the above, the risk assessment section below will establish the risks associated with fluvial 
(river), surface water and artificial sources. 

6.3. Risk Assessment 

6.3.1. Fluvial (River) 
As described above, the Environment Agency Flood Map shows that the site is located wholly within Flood 
Zone 1; however, there is a small watercourse running along the eastern site boundary which could have an 
associated floodplain. This watercourse is not included on the Flood Map because its catchment area is too 
small (<3km2) so further analysis is required to assess the potential risk of flooding to the proposed 
development. 

The watercourse starts in the south-eastern corner of the proposed development site and flows along the 
eastern site boundary to a culvert underneath the canal. The flows conveyed by the watercourse originate 
from the proposed development site, the farmland further to the east and the three surface water sewers that 
discharge into the channel along its length. 
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The catchment comprising the proposed development site and the farmland to the east has an area of 
approximately 118ha and is wholly undeveloped. The catchments of the three surface water sewers are 
unknown. The run-off from the farmland and the proposed development site has been calculated using 
IH124 Flood Estimation for Small Catchments. The calculations were undertaken using MicroDrainage 
Source Control with the following parameters: 

 Area: 118ha 
 SAAR (Standard Annual Average Rainfall): 700mm 
 Soil: 0.4 
 Urban: 0 
 Region: 4 

This gives a 1 in 100-year run-off flow rate of 939l/s. 

In the absence of catchment information for the surface water sewers, the pipe full flow capacity for each 
outfall has been taken as the maximum flow rate that can be discharged into the watercourse. It is expected 
that that this is a conservative assumption as pipes are not usually designed to run completely full. The pipe 
gradients have been taken from information available on the Severn Trent Water sewer records. The 
resultant pipe full capacities are shown below: 

 375mm diameter at 1 in 43.7 – capacity: 303l/s 
 300mm diameter at 1 in 50 (assumed based on surface gradients) – capacity: 157l/s 
 525mm diameter at 1 in 53.0 – capacity: 667l/s 

Assuming that these pipes will run completely full during the 1 in 100-year rainfall event, the total 1 in 100-
year flow rate in the watercourse will be 2,066l/s. The impact of climate change must also be considered by 
adding 20% to the flow rates; however, the flows from the surface water sewers will not be affected as the 
pipe capacity will limit the flows. Therefore, only the undeveloped catchment flows need to be increased by 
20% hence the 1 in 100-year +20% flow rate within the watercourse will be 2,254l/s. 

Topographical information relating to the existing watercourse is currently limited. Further survey data 
relating to the channel be obtained to inform the detailed design of the development. Observations during a 
site visit showed that the channel has a generally trapezoidal cross section and progressively decreases in 
depth with distance downstream. The bank gradients of the channel are largely constant along its length and 
have been estimated to be 1 in 2. The channel has an average longitudinal gradient of approximately 1 in 60. 

The base width remains reasonably constant between 0.8m and 1.0m. The channel depth is approximately 
2m deep at the upstream end decreasing to 0.7m downstream close to the canal. It should be noted that the 
bank top levels on each side of the channel are not equal. At the upstream end of the watercourse, the 
proposed development site is approximately 5m above the channel bed, whereas the farmland to the east is 
approximately 2m higher than the bed. The difference in levels progressively reduces towards the canal to 
the north. For calculation purposes, the smaller channel depths have been used. 

Figure 6-1 and Figure 6-2 show photographs of the channel its up- and downstream ends respectively. As 
can be seen, the channel bed and banks are moderately clear with a small amount of debris and some 
vegetation. For capacity calculation purposes, a Manning’s n roughness coefficient of 0.07 has been 
assumed. 

The channel capacity and the up- and downstream ends has been calculated using Manning’s equation. The 
results are shown in Table 6-1. The results show that the channel is sufficiently large at its upstream end to 
contain the 1 in 100-year +20% flow. The maximum depth of flow has been calculated to be 0.82m. At the 
downstream end, the channel is too shallow for the estimated flow rate hence it is expected that flooding will 
occur. The flood level will be approximately 0.12m above the bank top level, assuming a channel depth of 
0.7m. 
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Figure 6-1 Typical view of the upstream end of the eastern boundary watercourse 
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Figure 6-2 Typical view of the downstream end of the eastern boundary watercourse 

Table 6-1 Channel capacity calculation results 

 Upstream Downstream 
Base width (m) 0.9 0.9 
Channel depth (m) 2.0 0.7 
Bank slopes 1 in 2 1 in 2 
Channel gradient 1 in 61 1 in 61 
Roughness 0.07 0.07 
Channel full flow area (m2) 9.8 1.6 
Channel full flow velocity (m/s) 1.82 0.99 
Channel capacity (l/s) 17,870 1,600 
Condition at design flow of 2,254l/s In bank Flood 
Flow depth at design flow (m) 0.82 - 

 

As previously stated, there is little topographical information relating to the watercourse hence establishing a 
floodplain boundary is not possible at this stage. It can be said, however, based on the calculations 
described above and a review of the site topography, that any floodplain is expected to be contained close to 
the channel as ground levels rise up reasonably quickly away from the watercourse. In general, ground 
levels have risen by at least 0.5m at a distance of 20m from the channel. At this stage, including an 
undeveloped strip of this width along the watercourse within the development proposals will allow for any 
floodplain that may be present and ensure that future maintenance access to the channel is also provided. 

The watercourse passes through a culvert beneath the canal adjacent to the north-eastern corner of the site. 
Details of this culvert are provided in section 4.5.2. The pipe full capacity of the culvert has been calculated 
to be approximately 700l/s, taking into consideration the internal condition of the barrel and the debris that is 
reported to be present. These calculations assume that the culvert has a free discharge at its downstream 
end. When the River Anker is in flood, it is possible that the flood water may reach the culvert and could 
partially surcharge its outfall. This would result in a reduction in the flow capacity. 

A comparison between the predicted 1 in 100-year +20% flow rate for the watercourse and the culvert 
capacity shows that the canal culvert will present a significant constriction to flows. This will result in flood 
water accumulating within the proposed development site. Water will accumulate until it reaches a sufficient 
depth to flow into and possibly over the canal. An examination of the topographical survey suggests that the 
water level must rise to approximately 68.7m AOD before this will occur. This will result in a narrow strip 
along the northern boundary, extending no more than 100m into the site being flooded. This is within the 
designated buffer zone between the proposed development and the Alvecote Pools SSSI hence there will be 
no proposed properties affected should this occur. 

6.3.2. Surface Water 
The Environment Agency surface water flood maps, shown in Appendix B, indicate areas of localised 
flooding within the boundary of the proposed development site. The largest area is located within the 
proposed development site towards the north-eastern corner of the site. 

The illustrated surface water flooding correlate with the low points on the site, localised depressions and the 
various valley lines described in section 4.2. In general, the surface water flooding follows defined routes 
which can be taken into consideration within the proposed development layout. This, in conjunction with 
other flood risk management measures, will effectively limit the risk of flooding from this source. 

6.3.3. Artificial Sources 
The Coventry Canal is located at the northern boundary of the site and partially located on an embankment 
above the site. While the Canals and River Trust have no record of flooding in the vicinity of the site a risk 
remains associated with structural failure of the embankment. In addition, it is possible that the canal could 
overtop and cause flooding within the site. 



Tamworth Golf Course 
Flood Risk Assessment & Drainage Strategy 
 

 
 
  
Atkins   Flood Risk Assessment & Drainage Strategy | Version 2.0 | November 2014 | 5129896 15 
 

It is not possible to assign a probability to structural failure hence the consequences of such an event must 
be considered. No information is currently available regarding the water level within the canal. Site 
observations estimate that the canal is no more than 1.0m above the adjacent levels within the site 
boundary; therefore, for the purposes of this assessment, a canal water level of 68.4m AOD has been used.  

In the event of a breach or overtopping, the maximum flood level within the site will be no higher than the 
canal water level; therefore, due to the site topography, the area of the site affected by flooding will be limited 
to a narrow strip extending no more than 80m from the northern site boundary. This part of the site is 
proposed to contain an area of wetlands hence flooding would have minimal impact. Other parts of the 
development proposed for housing would be unaffected. 

6.4. Flood Risk Management 
The proposed development will incorporate the following flood risk management measures to mitigate the 
risks identified above: 

 The minimum finished floor level of the proposed dwellings must be at least 0.6m above the 1 in 100-
year +20% flood level in the existing ditch; this will need to be calculated as part of the detailed design of 
the development. 

 The finished floor level of all dwellings will be at least 0.15m above adjacent external ground levels in 
order to reduce the risk of overland flows entering the property. Where flush thresholds are required, 
these must be ramped up to the finished floor level to maintain the required level difference. 

 Wherever possible, the external ground profile around buildings will ensure that surface water is directed 
away from the building. 

 The proposed development will incorporate a positive surface water drainage system, described further 
in section 7, that will intercept run-off from roofs and paved areas rather than allowing it to flow 
unchecked through the proposed development. 

 Local re-grading and clearance of the existing watercourse should be considered to ensure a positive 
drainage gradient along its full length through the proposed development site. This will require Land 
Drainage Consent from Tamworth Borough Council who are the local Land Drainage Authority. The 
extents of such work will be established during the detailed design stage. 

 Where possible, the existing ditches within the proposed development site should be retained. Ground 
levels should be designed to direct any run-off that is unable to enter the formal drainage system into 
these channels and away from properties. 

6.5. Residual Risks 
Residual risks are the risks that remain once the flood risk management measures described above have 
been implemented. These are typically associated with extreme events that overwhelm drainage systems 
and exceed the flood levels used to design any mitigation measures. 

The primary residual risks that will affect this development are: 

 An extreme rainfall event which exceeds the capacity of the proposed surface water drainage system to 
both intercept and convey flows. During such an event, water that is unable to enter the formal drainage 
system will flow over the ground surface through the proposed development. The risk to properties can 
be reduced by designing site levels to direct any run-off towards the highways or other corridors running 
through the site towards the watercourse. 

 A rainfall event that exceeds the capacity of off-site drainage networks, could result in run-off entering 
the site and may result in some proposed dwellings being flooded to a shallow depth. 

If during an extreme event, it is necessary to evacuate the proposed development or for emergency services 
to access the site, the proposed access off Eagle Drive is anticipated to remain safe and dry. This will allow 
access and egress for both vehicles and pedestrians in an emergency situation. 
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7. Surface Water Drainage Strategy 
7.1. Existing Drainage Regime 
As described in section 4.5.1, the proposed development site does not have an existing positive surface 
water drainage system. Run-off from the site flows over the ground surface before entering the watercourse 
that runs along the eastern boundary of the site or one of its tributaries. 

The existing run-off flow rate generated by the site in its current condition has been calculated using IH124 
Flood Estimation for Small Catchments. At this stage, the total area of the site proposed for development is 
unknown; therefore, the run-off calculations have been based on the total site area of 63ha. The calculations 
were undertaken using MicroDrainage Source Control with the following parameters: 

 Area: 63ha 
 SAAR (Standard Annual Average Rainfall): 700mm 
 Soil: 0.4 
 Urban: 0 
 Region: 4 

The calculation results are shown in Table 7–1. It should be noted that these relate to the flows generated by 
the site itself and do not include the flows associated with the various public surface water sewers that 
discharge into the site. 

Table 7–1 Existing surface water run-off rates 

Return period Flow rate (l/s) Run-off rate (l/s/ha) 
1 in 1-year 174 2.7 
1 in 2-years 187 2.9 
QBAR* (1 in 2.33-years) 210 3.3 
1 in 30-years 411 6.5 
1 in 100-years 539 8.5 

* QBAR: Annual average flow rate 

7.2. Proposed Outfall 
The proposed outfall for the development will be the existing watercourse on the eastern boundary. For the 
purposes of this surface water drainage strategy, it has been assumed that the site will drain via a single 
outfall; however, it is possible that more than one outfall into this watercourse will be necessary as it is 
uncertain at this stage whether it will be possible to construct drainage over the top of the various public 
sewers that cross the site. This will be confirmed during the detailed design phase for the proposed 
development. A distributed outfall approach will be preferable in terms of impact on the existing watercourse 
as the inflows will be more representative of the current undeveloped situation. Outfalls to the existing 
watercourse will be required throughout the development to ensure discharge rates along the watercourse 
are maintained. These outfalls will be restricted to existing greenfield runoff rates for the contributing 
catchment at that point. The outfall proposals are illustrated on drawing number 5129896-ATK-DR-001 in 
Appendix C. 

As described in section 4.4, the natural ground conditions suggest that infiltration may be viable; however, 
there is a large amount of Made Ground distributed across the site, which is not considered suitable for 
infiltration due its variable composition and the potential for mobilising contaminants. This drainage strategy 
assumes that infiltration is not possible, which will generate a worst case scenario in terms of the total 
storage volume that is required. The proposed development will incorporate SuDS, as described in section 
7.4 below. Wherever possible, these will be designed to utilise any available infiltration capacity within the 
ground, where it has been confirmed that this will not cause mobilisation of contaminants. Later in the design 
process, once ground permeability rates have been established and the contamination status of the Made 
Ground confirmed, the storage volumes will be refined as necessary. 
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7.3. Maximum Permitted Discharge Rate 
In accordance with Environment Agency requirements, the maximum permitted discharge rate from the 
proposed development will be limited to the existing greenfield run-off rates for a range of rainfall events up 
to and including the 1 in 100-year +30% event. A complex control is proposed to achieve this. This will 
reduce the impact of the proposed development on Alvecote Pools downstream as flow rates for different 
return periods will be better matched than if a single maximum permitted discharge rate was used. This will 
help to maintain the existing hydrological regime thereby reducing the impact on sensitive habitats and 
species. 

The maximum flow rates for each return period are based on Table 7–1 and are shown below: 

 1 in 1-year   174l/s 
 1 in 30-year  411l/s 
 1 in 100-year +30% 539l/s 

All of the above flow rates are below the capacity of canal culvert as described in section 6.3.1; however, 
when the discharge from the three existing surface water sewer outfalls is included, the canal culvert is 
under-capacity and water will tend to accumulate on the upstream side of the canal. As previously described, 
this will affect land with a level of 68.7m AOD or below; therefore, any storage should be located outside of 
this area to ensure that it will remain fully operational regardless of the water levels on the watercourse. 

As described in section 7.2, it is possible that multiple outfalls into the watercourse may be used. If this is the 
case, the maximum permitted discharge rate will be divided pro rata between the outfalls based on the area 
draining to each. 

7.4. SuDS Selection 
The Environment Agency requires SuDS to be considered for inclusion within the drainage strategy for 
proposed developments such as this. The SuDS techniques suitable for this development have been 
identified using the selection process defined in CIRIA C697 The SuDS Manual4. 

The proposed development is predominantly residential; therefore, according to CIRIA C697, Table 5.2 
(reproduced in Appendix D), all SuDS techniques, with the exception of perimeter sand filters, are 
considered acceptable. 

As described in section 7.2, surface water from the proposed development will be discharged into the 
watercourse that runs along the eastern boundary of the site. This is designated a Site of Biological 
Importance and Alvecote Pools immediately downstream of the site is a SSSI hence the outfall from site 
must be considered to be a high sensitivity receptor. According to CIRIA C6974, Table 5.6, one level of 
treatment is required for roof run-off, while three stages are required for residential roads, parking areas and 
commercial zones. 

The parameters for the initial selection of SuDS components for this site using CIRIA C6974, Table 5.4, 
reproduced in Appendix D, are as follows: 

 Soils: Impermeable – currently assumed based on the large 
amount of Made Ground known to be present. 

 Area draining to a single SuDS component: 0 – 2ha 
 Minimum depth to water table: >1m – true for all but the lowest parts of the site. 
 Site slope: 0 – 5% 
 Available head: 0 – 1m 
 Available space: High 

  

                                                      
4 C697 The SuDS Manual, CIRIA, 2007 
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Based on this initial selection process, the following SuDS techniques are identified as being potentially 
suitable for this site: 

 All types of retention 
 All types of wetland 
 Bio-retention/filter strips 
 Filter trenches 
 All types of open channels/swales 
 Green roofs 
 Rainwater harvesting 
 Permeable paving 

Retention is anticipated to provide the majority of surface water storage for the proposed development. 
Basins will be provided within the flatter areas of the site adjacent to the watercourse but outside the 1 in 
100-year +20% floodplain. It is expected that these will provide the majority of the required storage with any 
additional volume, if required, provided by smaller scale SuDS or sub-surface features within the 
development itself. If infiltration is identified as being possible, these features will provide a facility for this to 
occur. Details will be confirmed later in the design process. 

Wetlands require a constant through-flow of water or consistently high groundwater levels to remain 
functional. A constant through-flow of water is not present on the site and monitoring has shown that 
groundwater levels a variable hence this technique is not considered viable for this site. Wetlands may be 
created within proposed ponds however the constant through-flow of water is not known and therefore this 
would not be viable as a water treatment train.  

Bio-retention/filter strips, filter trenches and swales are all technically suitable for the proposed development. 
These techniques are primarily water treatment based although swales could be used for attenuation 
purposes. These techniques are most likely to be located within the developed area of the site. At this outline 
planning stage, the internal development details are still subject to confirmation, hence the specific 
techniques from this selection that will be used are not yet known. These features could be modified to allow 
water to infiltrate into the ground, provided that testing shows the ground conditions to be suitable. 

The proposed development does not include green roofs. This is due to the ongoing future maintenance that 
the householder will need to undertake to ensure that they remain operational and effective into the future. 
Similarly, rainwater harvesting systems for the residential properties on this site are not proposed for this 
development. This is due to uncertainty regarding the maintenance of such systems when installed in private 
properties. However, all properties will be fitted with rainwater butts on appropriate downpipes. It is possible 
that any public (such as the school) or commercial buildings constructed on the site could incorporate these 
features as maintenance arrangements for such buildings are generally more consistent.  

The use of permeable paving is encouraged by this drainage strategy. Permeable paving is proposed for 
parking and other private areas. The wider use of such surfacing is subject to the adoption requirements of 
the local highway authority. The permeable paving will provide treatment for flows passing through it. The 
private parking areas are considered to present a higher risk of surface run-off pollution due to substances 
dripping from parked vehicles and tyre and brake material deposited as vehicles manoeuvre. 

It should be noted that the majority of the SuDS techniques identified as being suitable for this site can be 
constructed to allow a proportion of the water entering them to be disposed of via infiltration, if ground 
conditions are appropriate. 

There is currently insufficient information relating to the development to confirm how the SuDS treatment 
trains will be configured. The following demonstrates how the required number of treatment stages could be 
achieved with the SuDS techniques that have been identified as suitable: 

 Permeable paving could be used in all private parking areas. The outlet from each area of permeable 
paving would connect into the pipe network. 

 Highway run-off can be routed from the gullies and other collection features to filter drains. Alternatively, 
over-the-edge drainage can be used with water passing over filter strips before entering filter drains. The 
filter drains would connect into the surface water pipe network. 
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 Roof run-off would be collected in a pipe network for conveyance to treatment facilities elsewhere within 
the site. 

 Swales could provide outfalls for any pipework and be used in lieu of large quantities of pipework to 
convey water through the site. This will provide additional filtration and water treatment. 

 Flows would ultimately discharge into storage areas located within the public open space. These would 
be configured to provide treatment in terms of settlement and retention prior to discharge. 

7.5. Proposed Strategy 
A proposed development masterplan has yet to be produced, therefore this section will consist of an outline 
strategy. 

The development is expected to be medium density hence it has been assumed that an impermeability 
factor of 65% is appropriate, giving an impermeable area of 41ha, based on a total site area of 63ha. 

As previously described in section 7.2, this drainage strategy assumes a single outfall into the watercourse 
on the eastern boundary, hence a single storage feature has also been assumed. Later in the design 
process, it is anticipated that the number of outfalls and storage facilities will increase to suit the 
development proposals and provide the required number of treatment stages. It is essential that the detailed 
design ensures the discharge to the watercourse is maintained (at existing rates). At detailed design stage, 
the capacity of the watercourse will require assessment. 

The storage volume required has been calculated using MicroDrainage Source Control. A complex flow 
control has been used to match the flow rates stated in section 7.3. A Hydrobrake is used to handle flows up 
to the 1 in 30-year event. For more extreme events up to the 1 in 100-year +30% event, a weir acts together 
with the Hydrobrake. Storage is provided using an open pond 1.2m deep including a freeboard of 0.2m 
above the maximum 1 in 100-year +30% water level thereby providing an active storage depth of 1.0m. The 
pond has been designed to have a surface area of 22,435m2.  

The simulation results are summarised in Table 7-2 and shown in full in Appendix E. 

Table 7-2 Surface water storage requirements 

Return period Discharge 
rate (l/s) 

Max. permissible 
discharge rate (l/s) 

Storage 
depth (m) 

Storage 
volume (m3) 

1 in 1-year 107 174 0.33 7,440 
1 in 30-years 300 411 0.62 13,924 
1 in 100-years +30% 539 539 1.00 22,432 

 

These results show that the maximum permissible discharge rate is met for the 1 in 100-year +30% rainfall 
event. For lower return period events, the discharge rate is less than the maximum permissible rate. This 
shows that the proposed development will not have an adverse impact on downstream flood risk. It is 
anticipated that a better match with the 1 in 1-year and 1 in 30-year maximum permitted discharge rates will 
be achieved during detailed design when more information relating to the configuration of the storage area 
will be available. 

The location and size of the required storage is illustrated on drawing number 5129896-ATK-DR-001 in 
Appendix C. 

7.6. Adoption & Maintenance 
It is anticipated that the underground pipework within the proposed surface water drainage system will be 
offered to Severn Trent Water for adoption. 

The storage ponds and other SuDS within the proposed development will be offered for adoption to 
Staffordshire County Council who is anticipated to become the local SuDS Approval Body (SAB). Details 
regarding the SuDS adoption process are currently awaited. In the interim, and in the event of the SAB not 
being put in place, a management company should be appointed to maintain the SuDS on the development. 
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8. Foul Water Drainage Strategy 
8.1. Foul Water Flow Rates 
As described in section 5.1, the proposed development will comprise of approximately 1,100 dwellings, a 
school and associated community facilities. The peak foul water flow rate from the proposed development 
has been calculated to be approximately 54l/s. This is subject to confirmation once details of the proposed 
development have been confirmed. 

Severn Trent Water has advised that a Sewer Capacity Assessment is required to determine whether the 
local foul water sewerage network has sufficient capacity for the proposed development and, if not, what 
upgrade works will be required. 

8.2. Proposed Outfall 
The foul water outfall location will be determined based on the results of the Sewer Capacity Assessment; 
however, it is anticipated that the outfall will be into the 450mm diameter foul water sewer within Mercian 
Way to the west of the site. 

8.3. Strategy 
The site shape and topography is such that, despite large areas of the site are at a level higher than the 
anticipated outfall location, the majority of the proposed development is expected to drain to one or more foul 
water pumping stations located along the eastern and northern edges of the site. These will lift the flows 
back up to the proposed outfall in Mercian Way. Further details relating to the foul water strategy will be 
confirmed once more details relating to the proposed development are available. 

8.4. Adoption & Maintenance 
It is anticipated that all parts of the proposed foul water drainage system will be offered to Severn Trent 
Water for adoption. 
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9. Conclusions & Recommendations 
9.1. Conclusions 
The proposed development is located within Flood Zone 1. The watercourse along the eastern boundary is 
too small to appear on the Environment Agency Flood Map; however, initial calculations have shown that 
maintaining a stand-off distance of 20m from the top of bank line will be sufficient to ensure that the 
proposed development is located outside of the floodplain. 

The watercourse on the eastern boundary flows through a culvert beneath the Coventry Canal on the 
northern edge of the site. Calculations have shown that the culvert is too small to convey the estimated 1 in 
100-year flood flow hence water will tend to accumulate within the proposed development site. The 
maximum depth of water is dictated by the level of the adjacent canal. Once the flood water reaches a 
maximum level of approximately 68.7m AOD, water will begin to flow into and over the canal so levels within 
the site will not rise further. The flood water will affect an area of the proposed development site extending 
up to 100m from the northern boundary. 

The majority of the proposed development site is at low risk of surface water flooding. Surface water collects 
in local depressions throughout the site and flows along valley lines to the watercourse on the eastern 
boundary. The risk of surface water flooding can be managed as part of the proposed development. 

A small area of the site adjacent to the Coventry Canal, where ground levels are less than 68.4m AOD, has 
been identified as being at potential risk of flooding if a breach occurs in the canal bank. The risk is 
considered to be low and flooding would only affect an area extending up to approximately 80m from the 
northern site boundary. This area is not proposed for development hence the risk to properties is minimal. 

The risk of flooding from tidal, groundwater and sewers is considered to be minimal. 

The flood risk management measures that will be incorporated into the proposed development are as 
follows: 

 The minimum finished floor level of all dwellings will be at least 0.6m above the 1 in 100-year +20% flood 
level on the watercourse on the eastern boundary. 

 The finished floor level of all dwellings will be at least 0.15m above external ground levels. 
 The external ground profile around buildings, where possible, will slope away from the building. 
 The development will include a positive surface water drainage system. 
 Existing ditches will be locally cleared and/or re-graded. 
 Existing ditches through the development site will be retained wherever possible. 

The residual flood risks affecting the proposed development are associated with events that exceed the 
capacity of the drainage systems, either on or beyond the site, and extreme flood events on the watercourse 
adjacent to the site. While measures can be implemented to reduce the impact of flooding during such 
events, the protection of life becomes the primary concern. A safe access/egress route for the site is 
available onto Eagle Drive to the west. 

Surface water from the proposed development will discharge into the watercourse on the eastern boundary 
via a proposed storage areas. The number of outfalls and storage areas will be determined later in the 
design process. The maximum permitted discharge rates have been limited to the greenfield run-off rates for 
the 1 in 1-year, 1 in 30-year and 1 in 100-year events in order to maintain the hydrological regime 
downstream through the Alvecote Pools SSSI. The discharge rates for up to the 1 in 1-year, 1 in 30-year and 
1 in 100-year +30% rainfall events are 174l/s, 411l/s and 539l/s respectively. 

The proposed development will incorporate SuDS for flow control and water treatment purposes. At least 
three stages of water treatment are required for all run-off from the proposed development, with the 
exception of roof areas, which only require a single level of treatment. While there will be storage areas at 
each outfall from the proposed development, which will also have a water treatment function, the choice of 
other SuDS techniques within the proposed development to provide the additional levels of water treatment 
will be confirmed later in the design process. While the use of infiltration for surface water disposal is 
uncertain at this stage, the SuDS will be designed to allow any available infiltration capacity to be used. 



Tamworth Golf Course 
Flood Risk Assessment & Drainage Strategy 
 

 
 
  
Atkins   Flood Risk Assessment & Drainage Strategy | Version 2.0 | November 2014 | 5129896 22 
 

There is a potential that the ponds cut be dug deep enough to reach ground water and a permanent water 
levels could be maintained. This will need to be discussed in detail with the ecologists designing the wetland 
area. 

Calculations have shown that a maximum storage volume of 22,435m3 is required to accommodate the 1 in 
100-year +30% rainfall event. The storage areas that will provide this volume will be integrated into the 
proposed landscaping scheme and will be designed to provide ecological benefits. It is likely that several 
smaller storage areas will be provided rather than a single large structure. 

Severn Trent Water must undertake a Sewer Capacity Assessment to confirm the extents of any off-site 
works on the local foul water sewerage network needed to accommodate the foul water flows from the 
proposed development. The peak foul water flow rate has been estimated to be 54l/s. The most likely outfall 
location will be the 450mm diameter foul water sewer in Mercian Way although this is subject to confirmation. 

Foul water flows within the proposed development will drain to one or more foul water pumping stations 
located on the northern and eastern site boundaries before being pumped back to the outfall.  

It is anticipated that all the surface and foul water drainage pipework on the proposed development site will 
be offered for adoption to Severn Trent Water. The SuDS will be offered to the local SAB, Staffordshire 
County Council, for adoption. 

9.2. Recommendations 
This document is suitable for submission in support of an outline planning application for the proposed 
development. 

The design of the proposed development and its drainage systems must comply with the principle and 
parameters defined in this document. The development at all stages (during construction, phasing) should 
comply with the parameters set out in this document.  

A more detailed topographical survey of the watercourse on the eastern boundary and the culvert 
underneath the Coventry Canal should be undertaken to enable the floodplain extents to be refined later in 
the design process. 

Permeability testing should be undertaken on the site to establish the viability of using infiltration for the 
disposal of surface water. 
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Appendix A. General Information 
This appendix provides background general information relating to flood risk and probability, and national 
policies and guidance relating to the assessment and management of flood risks. 

A.1. Flood Risk and Flood Probability 
Flooding is a natural process that can present a range of different risks depending on its form. Flood 
practitioners and professionals define the risks presented by flooding according to an annual exceedance 
probability (AEP), or a return period. 

Flood risk includes the statistical probability of an event occurring and the scale of the potential 
consequences. Flood risk is estimated from historical data and expressed in terms of the expected frequency 
of a flood of a given magnitude. The 1 in 10-year, 1 in 50-year and the 1 in 100-year floods have a 10%, 2% 
and 1% chance of occurring in any one year period, respectively. Over a longer period the probability of a 
particular flood event occurring is considerably greater. For example, the chance of a 1 in 100-year flood 
occurring or being exceeded is: 

 1% in any 1-year period 
 26% in any 30-year period 
 51% in any 70-year period 

Table A–9–1 shows how each AEP corresponds to a particular return period: 

Table A–9–1 Definition of AEP and return period flood events 

AEP (%) Return period (Years) 

100% 1 in 1-year 
10% 1 in 10-years 
2% 1 in 50-years 
1% 1 in 100-years 

0.5% 1 in 200-years 
0.1% 1 in 1000-years 

A.2. National Planning Policy Framework (NPPF) 
The National Planning Policy Framework1 and its associated Planning Practice Guidance2 were introduced in 
March 2012 and March 2014 respectively, and included the government’s spatial planning policy with regard 
to development and flood risk. These documents superseded are broad range of Planning Policy Statements 
including PPS25 Development & Flood Risk5. The NPPF1 and its associated Planning Practice Guidance2 
retain many of the previous design principles and standards included in PPS25 and its related Practice 
Guide6. 

The NPPF1 aims to ensure that flood risk is taken into account by all relevant statutory bodies from regional 
to local authority planning departments to avoid inappropriate development in areas at risk of flooding and to 
direct development away from areas of highest risk. Where new development is, exceptionally, necessary in 
high risk areas, the policy framework aims to make it safe, ensure that it will not increase flood risk 
elsewhere and, where possible, reduce overall flood risk in the local area. 

                                                      
5 Planning Policy Statement 25: Development and Flood Risk, Department for Communities and Local 
Government, March 2010 
6 Planning Policy Statement 25: Development and Flood Risk: Practice Guide, Department for Communities 
and Local Government, December 2009 
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Local authorities should only consider development in flood risk areas as appropriate where it is informed by 
a site-specific Flood Risk Assessment, based upon the Environment Agency’s Standing Advice7 on flood 
risk. The Assessment should identify and assess the risks of all forms of flooding to and from the 
development and demonstrate how flood risks will be managed so that the development remains safe 
throughout its lifetime, taking climate change into account. 

Within the NPPF Planning Practice Guidance2, there is a hierarchy that should be applied for flood risk 
management, with avoidance or prevention being the preferred first measure to reduce flood risk. Table A–
9–2 presents the flood risk management hierarchy. 

Table A–9–2 Flood risk management hierarchy 

Approach What it means 
1 Assess Undertake studies to collect data at the appropriate scale and level of detail 

to understand the level of flood risk. 
2 Avoidance/Prevention Allocate development to areas of least risk and apportion development types 

vulnerable to the impact of flooding to areas of least flood risk. 
3 Substitution Substitute less vulnerable development types for those incompatible with the 

degree of flood risk present. 
4 Control Implement flood risk management measures to reduce the impact of new 

development on flood frequency and use appropriate design. 
5 Mitigation Implement measures to mitigate residual risks. 

 

The NPPF1 and its Planning Practice Guidance2 define spatial flood risk zones based on the annual 
probability of fluvial flooding occurring: 

 Flood Zone 1 Low probability <0.1% AEP fluvial and sea flooding 
 Flood Zone 2 Medium probability 0.1-1.0% AEP fluvial flooding; 0.5-0.1% AEP sea flooding 
 Flood Zone 3a High probability 1-5% AEP fluvial flooding; >0.5% AEP sea flooding 
 Flood Zone 3b Functional floodplain >5% AEP fluvial flooding or designed to flood in 0.1% event 

Development should be directed as far as is practicable towards Flood Zone 1 areas to avoid flood risks 
wherever possible. For development proposed in any flood zone, if the development area is greater than 
1ha, a Flood Risk Assessment will still be required to address design issues related to the control of surface 
water runoff and climate change, as well as considering any other potential sources of flood risk for the 
development site. 

                                                      
7 Flood Risk Standing Advice, Environment Agency, https://www.gov.uk/flood-risk-standing-advice-frsa-for-
local-planning-authorities (Last accessed: October 2014) 
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Appendix B. Correspondence 

  



Environment Agency,  9 Wellington Crescent, Fradley Park, Lichfield, Staffs, WS13 8RR  
Customer services line: 03708 506 506 
Email: enquiries@environment-agency.gov.uk 

www.gov.uk/environment-agency 
 

 

 
  

Paul Birkenshaw 
Atkins Global 

Our Ref: C-7846 

Your Ref:  

Date: 
 

04/07/2014 

 
Dear «ContactName» 
 

  

RE: Request for information under the Freedom of Information Act 2000 (FOIA) / 
Environmental Information Regulations 2004 (EIR).   
 
Thank you for your enquiry which was received on 18/06/2014 and subsequent 
payment received on 27/06/2014. Relating to Surface water maps - Tamworth Golf 
Course, Staffordshire. 
 
In order to focus our resources where we can achieve the greatest outcomes, we are 
changing our approach to planning application consultations for developments we 
consider to be at low risk of flooding To achieve this, from 2 January 2014, we will 
provide standard non-bespoke comments on applications in line with flood risk and the 
National Planning Policy Framework (NPPF) and we will no longer respond in detail to 
individual planning applications considered to be ‘low risk’. 

The most noticeable change to our current way of working will be a non-bespoke 
standard reply to consultations for Flood Zone 1, greater than 1ha, planning 
applications. We appreciate however, that the SuDS Approval Bodies (SABs) under the 
remit of the Lead Local Flood Authority (LLFA), are not expected to be fully introduced 
until later in 2014 and encourage you in the interim to consult with your LLFA for site 
specific advice on surface water drainage and detailed comments. 

Please note that our statutory consultee role will remain unchanged. Any planning 
application consultations that fall under the scope of these changes will be assessed by 
our Sustainable Places team and communicated to you in a formal response. 
 
Please find the attached “Surface Water Management Advice Note” for surface water 
requirements for sites greater than 1ha situated in Flood Zone 1.  
 
Enclosed is a map of showing the risk of flooding from surface water for this area, 
produced in partnership with Local Authorities. 
 
Surface water flood risk is widely distributed and can happen far from rivers and the 
sea.  It’s sometimes hard to say whether you’re in an area at risk of flooding from 
surface water because surface water flooding can follow many more paths and can be 
affected by very small features such as kerb height and even speed bumps.  We 
recommend you consider not only whether your property is shown in or near an area at 
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risk, but also the broader scale and pattern of surface water flooding shown in your 
area. You may also wish to view this and other flood risk maps on our website. 
 
Whether your property is at risk will depend on the accuracy of the mapping in this area, 
and on the details of your property – for example, how waterproof the structure is, the 
levels of doors and airbricks, and whether you have installed any flood resilience 
measures such as airbrick covers and flood boards. 
 
If you require information on what is being done to manage surface water flood risk in 
your local area, please contact Dave Hughes at Staffordshire County Council 
 
Information Warning  
 
Please note:   
 

• It is not possible to say for certain what the flood risk is but we use the best 
information available to provide an indication so that people can make informed 
choices about living with or managing the risks. The information we supply does not 
provide an indicator of flood risk at an individual property / site level.   
 

• The flood risk information provided on the attached map does not cover other 
sources of flooding such as from rivers and sea.  

 
I hope that we have correctly interpreted your request.  Please see the attached 
Standard Notice or licence for details of permitted use. 
  
We respond to requests for recorded information that we hold under the Freedom of 
Information Act 2000 (FOIA) and the associated Environmental Information Regulations 
2004 (EIR). 
  
If you are not satisfied with our response to your request for information you can contact 
us within 2 calendar months to ask for our decision to be reviewed.   
 
Yours sincerely 
 
 
 
June Rolland 
External Relations Officer 
Customer Service Team  
 
For further information please contact the Customer Services team on 01543 
404959/4971/4914 
Direct e-mail:- MIDLANDSCUSTOMERSERV@environment-agency.gov.uk 
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Standard notice [not for use with Special Data, Personal Data or unlicensed 3rd party rights]     

Information warning 
We (The Environment Agency) do not promise that the Information supplied to You will always be accurate, 
free from viruses and other malicious or damaging code (if electronic), complete or up to date or that the 
Information will provide any particular facilities or functions or be suitable for any particular purpose. You 
must ensure that the Information meets your needs and are entirely responsible for the consequences of 
using the Information. Please also note any specific information warning or guidance supplied to you. 

Permitted use 

• The Information is protected by intellectual property rights and whilst you have certain statutory rights 
which include the right to read the Information, you are granted no additional use rights whatsoever 
unless you agree to the licence set out below.  

• Commercial use of anything except EA OpenData is subject to payment of a £50 licence fee (+VAT) for 
each person seeking the benefit of the licence, except for use as an Environment Agency contractor or 
for approved media use.  

• To activate this licence you do not need to contact us (unless you need to pay us a Commercial licence 
fee) but if you make any use in excess of your statutory rights you are deemed to accept the terms 
below. 

Licence 
We grant you a worldwide, royalty-free (apart from the £50 licence fee for commercial use), perpetual, non-
exclusive licence to use the Information subject to the conditions below.  

You are free to: 

 
copy, publish, distribute and transmit the Information 

 
adapt the Information 

 
exploit the Information commercially, for example, by combining it with other Information, or by 
including it in your own product or application 

You must (where you do any of the above): 

 
acknowledge the source of the Information by including the following attribution statement:  

“Contains Environment Agency information © Environment Agency and database right” 

 

ensure that you do not use the Information in a way that suggests any official status or that We 
endorse you or your use of the Information  

 

ensure that you do not mislead others or misrepresent the Information or its source or use the 
Information in a way that is detrimental to the environment, including the risk of reduced future 
enhancement 

 

ensure that your use of the Information does not breach the Data Protection Act 1998 or the Privacy 
and Electronic Communications (EC Directive) Regulations 2003 

These are important conditions and if you fail to comply with them the rights granted to you under this 
licence, or any similar licence granted by us will end automatically. 

No warranty 
The Information is licensed ‘as is’ and We exclude all representations, warranties, obligations and liabilities 
in relation to the Information to the maximum extent permitted by law. We are not liable for any errors or 
omissions in the Information and shall not be liable for any loss, injury or damage of any kind caused by its 
use. We do not guarantee the continued supply of the Information. 

Governing Law 
This licence is governed by the laws of England and Wales.  

Definitions 
“Information” means the information that is protected by copyright or by database right (for example, literary 
and artistic works, content, data and source code) offered for use under the terms of this licence.  
“Commercial” means: 
 offering a product or service containing the Information, or any adaptation of it, for a charge, or 
 internal use for any purpose, or offering a product or service based on the Information for indirect 

commercial advantage, by an organisation that is primarily engaged in trade, commerce or a profession. 
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‘Surface Water Management Advice Note’ (Boxes F9 & F10) 
 
NOTE: Any local policies should be adhered to in addition to the advice given 
below. 

 
We recommend consultation with your Lead Local Flood Authority (LLFA) and/or Local 
Land Drainage section, to provide information to support the production of and review 
of the Flood Risk Assessment (FRA) for surface water and ordinary watercourses. 

 
Requirement for a FRA 
The NPPF (National Planning Policy Framework, paragraph 103) requires that a 
planning application should be accompanied by an FRA for all development in excess 
of 1 ha. Where a FRA is not submitted with the application or the FRA is not accepted 
by the LPA, the Environment Agency would recommend that the LPA either defers the 
application or refuses planning permission. We would support your decision at any 
subsequent appeal. 

 
This is an advice note for the information of developers and Local Authorities. 

 
For operational developments falling within Flood Zone 1 (low probability of river / sea 
flooding), the main flood risk issue to consider will usually be managing surface water 
run-off. The following is offered as good practice towards sustainable surface water 
management.  

 
Sources of information might include the Preliminary FRA, Strategic FRA, Surface 
Water Management Plans, pluvial flood maps or areas susceptible to surface water 
flooding. Historic flood maps and records should also be utilised. 

 
Is the proposal part of a larger development site? 
Reserved matters applications in Flood Zone 1 might be part of larger sites, which 
already have outline permission. In such cases, the Local Planning Authority are 
advised to ensure that any conditions that were applied to the larger site to manage 
surface water drainage are taken into account in the reserved matters application, in 
order to prevent a ‘piecemeal’ approach to drainage. 

 
Best practice advice-sustainable drainage (SUDS) 
Surface water run-off should be controlled as near to its source as possible through a 
sustainable drainage approach to surface water management (SUDS). 

 
SUDS seek to mimic natural drainage systems and retain water on or near to the site, 
when rain falls, in contrast to traditional drainage approaches, which tend to pipe water 
off site as quickly as possible. 

 
SUDS offer significant advantages over conventional piped drainage systems in 
reducing flood risk by reducing the quantity of surface water run-off from a site and the 
speed at which it reaches water courses, promoting groundwater recharge, and 
improving water quality and amenity. The range of SUDS techniques available means 
that a SUDS approach in some form will be applicable to almost any development. 
Government policy set out in paragraph 103 of the National Planning Policy Framework 
(NPPF) expects LPAs to give priority to the use of SUDS in determining planning 
applications. Further support for SUDS is set out in chapter 5 of the Planning Policy 
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Statement (PPS) 25 Practice Guide. It is a requirement of the Water Framework 
Directive (WFD) that there must not be any overall deterioration in water quality or the 
ecological status of any waterbody. The inclusion of SUDS can help deliver the aim of 
‘good status’ by 2027. 

 
 

Local Planning Authorities should ensure their policies and decisions on applications 
support and complement Building Regulations on sustainable rainwater drainage. 
Approved Document Part H of the Building Regulations 2000 establishes a hierarchy for 
surface water disposal, which encourages a SUDS approach beginning with infiltration 
where possible e.g. soakaways or infiltration trenches. Where SUDS are used, it must 
be established that these options are feasible, can be adopted and properly maintained 
and would not lead to any other environmental problems. For example, using 
soakaways or other infiltration methods on contaminated land carries groundwater 
pollution risks and may not work in areas with a high water table. Where the intention is 
to dispose to soakaway, these should be shown to work through an appropriate 
assessment carried out under BRE Digest 365. 

 
Provision for long-term maintenance should be provided as part of any SUDS scheme 
submitted to the LPA. Model legal agreements that provide a mechanism for SUDS 
maintenance can be accessed on the CIRIA web site at: 
http://www.ciria.com/suds/model_agreements.htm . 

 
Further information and references on SUDS can be found in chapter 5 of the PPS25 
Practice Guide. The Interim Code of Practice for Sustainable Drainage Systems 
provides advice on design, adoption and maintenance issues and a full overview of 
other technical guidance on SUDS. The Interim Code of Practice is available 
electronically on CIRIA's web site at: http://www.ciria.com/suds/interim_code.htm . 

 
Disposal to public sewer 
Where it is intended that disposal is made to public sewer, the Water Company or its 
agents should confirm that there is adequate spare capacity in the existing system 
taking future development requirements into account. 

 
Designing for exceedence 
For on/near site flooding for events with a return-period in excess of 30 years, surface 
flooding of open spaces such as landscaped areas or car parks is acceptable for short 
periods, but the layout and landscaping of the site should aim to route water away from 
any vulnerable property, and avoid creating hazards to access and egress routes (further 
guidance in CIRIA publication C635 Designing for exceedence in urban drainage - good 
practice). No flooding of property should occur as a result of a one in 100 year storm 
event (including an appropriate allowance for climate change). In principle, a well-
designed surface water drainage system should ensure that there is little or no residual 
risk of property flooding occurring during events well in excess of the return-period for 
which the sewer system itself is designed. This is called designing for event 
exceedence.” 
The CIRIA publication `Designing for exceedence in urban drainage-good practice' can 
be accessed via the following link:  http://www.ciria.com/suds/ciria_publications.htm 

http://www.ciria.com/suds/model_agreements.htm
http://www.ciria.com/suds/interim_code.htm
http://www.ciria.com/suds/ciria_publications.htm
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Developers are strongly encouraged to reduce runoff rates from previously-developed 
sites as much as is reasonably practicable, preferably to Greenfield rates, and in line 
with local policy. Volumes of run-off should also be reduced wherever possible using 
infiltration and attenuation techniques.  

 
Climate Change 
The Technical Guidance to the NPPF provides advice on the impact of climate change. 
Table 5 of the Technical Guidance indicates that surface water FRAs should include an 
increase of 30% in peak rainfall intensity for developments to be still in existence by 
2085 (or 20% for developments with a life expectancy which ends prior to 2085). 

 
Pumped Drainage systems 
Pumping of surface water is an unsustainable drainage method. Pumps require ongoing 
maintenance and can fail during a storm event. Our preference is for gravity discharge 
to the surface water drainage system. 
We would require that the applicant attempt to discharge as much surface water runoff 
via a gravity system as possible. This can be achieved through the use of larger areas 
of shallow attenuation or alternative SUDS approaches. 
If it can be demonstrated that a partial or completely pumped drainage system is the 
only viable option we would require that the residual risk of flooding due to the failure of 
the pumps be investigated. We would require that the flood level be determined under 
the following conditions: 

• The pumps were to fail and, 
• The attenuation storage was full and, 
• A design storm occurred. 

The finished floor levels of the affected properties should be raised above this level and 
all flooding will be safely stored onsite. 

 
Other flood risk issues to consider for development in Flood Zone 1 - Dry Islands 
There are some areas within Flood Zone 1 that are surrounded by areas at a higher risk 
of flooding i.e. areas falling within Flood Zones 3 and 2. In certain cases development 
upon such 'dry islands' can present particular hazards to public safety and risks such as 
those associated with maintaining safe access and exit for occupants during flood 
events. The distribution of dry islands and risks posed by them in terms of access/exit 
vary considerably across the country. (If there is a concern on this issue please contact 
the local Environment Agency Sustainable Places Team). 
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Notes: 

 

Under the terms of the Water Resources Act 1991 and the Midlands Land Drainage Byelaws, the 
prior written consent of the Agency (Flood Defence Consent) is required for any proposed works or 
structures in, under, over or within 8 metres of the top of the bank of a watercourse, designated a 
Main River. 

 

Development which involves a culvert or an obstruction to flow on an Ordinary Watercourse will 
require consent under the Land Drainage Act 1991 and the Flood and Water Management Act 2010. 
In the case of an Ordinary Watercourse the responsibility for consenting lies with the Lead Local 
Flood Authority (LLFA). In an internal drainage district, the consent of the Internal Drainage Board, 
instead of the LLFA, is required for the above works under Section 23 of the Land Drainage Act 
1991. An Ordinary Watercourse is defined as any watercourse not identified as a Main River on 
maps held by the Environment Agency and DEFRA. For further information on Ordinary 
Watercourses contact the LLFA. 

 
 

As of November 2012, the Flood Zone 2 outline also includes historical flooding data. 
 



Risk of flooding from Surface Water – centred on Tamworth 

© Environment Agency copyright and / or database rights 2013. All rights reserved. © Crown Copyright and database right 2013. Ordnance 
Survey licence number 100024198. 

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk 

Likelihood of Flooding from Surface Water 

High: Greater than or equal to 1 in 30 
 (3.3%) chance in any given year 
Medium: Less than 1 in 30 (3.3%) but 
 greater than or equal to 1 in 100 
 (1%) chance in any given year 
Low: Less than 1 in 100 (1%) but 
 greater than or equal to 1 in 1,000 
 (0.1%) chance in any given year 
Very Low: Less than 1 in 1,000 (0.1%)  
 chance in any given year 
This information is shown on the Risk of  
Flooding from Surface Water map on our 
website. 

Likelihood of Flooding from Surface  
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O'Sullivan, Niamh

From: Hughes, David B (Place) [davidb.hughes@staffordshire.gov.uk]
Sent: 03 June 2014 16:57
To: O'Sullivan, Niamh
Cc: Gunn, John (John-Gunn@tamworth.gov.uk); Eden, Andrew J (andrew.eden@environment-

agency.gov.uk)
Subject: RE: Tamworth Golf Course - Developer Enquiry
Attachments: Tamworth Golf Course Overview.png; 1524.JPG; 2669.JPG; SCC Consent Application 

Form.doc; SCC Consent Guidance.doc

Hello Niamh, 
 
In answer to your specific questions: 

1) SCC has no record of flooding on the site or in the near vicinity. The EA has an Updated Flood Map for 
Surface Water and I have shown relevant extracts of this on the attached document along with site 
contours. There are areas of flood risk indicated and these generally follow the course of existing 
watercourses across the site. 

2) SCC welcomes the use of a Sustainable Drainage scheme for the site. As things currently stand, we 
are waiting for a schedule of the Flood and Water Management Act to be empowered that will make us 
the Sustainable Drainage Approval Body (SAB) for Staffordshire. DEFRA have until recently told us 
that this would happen in October of this year. But they just announced another postponement of this 
programme. Until we are empowered as the SAB and DEFRA have provided us with the National 
Guidance for Sustainable Drainage, we are not in a position to assess, approve or adopt surface water 
systems on new developments. At the moment, this would need to be addressed to the Environment 
Agency according to NPPF. You will undoubtedly need a Flood Risk Assessment for such a large site. 
We are also unlikely to adopt sustainable drainage on sites in the future that were not approved by us 
according to National Guidelines. 

3) I’m afraid we have no information on land drainage or highway drainage on the site other than the 
existing watercourses indicated on the attached plan. I have some scanned drawings of the drainage 
on Gleneagles in the north and St Andrews, Troon and Eagle Drive in the centre of the site, which I 
attach. There are some Severn Trent sewers across the site and you should enquire with them as well. 

4) As we are not authorised as SAB and guidelines have not been finalised, we cannot give any 
requirements at this time. But I would expect them to be similar to EA requirements. E.g. holding up to 
the 100yr + climate change event on site and only letting flows discharge at green field equivalent 
rates. It seems logical to discharge the site surface water to the existing watercourse and we would 
suggest these be kept on as open watercourses through the development itself. SCC would probably 
need to give permission for any discharge to the watercourse (in liaison with the EA) and any 
construction works that would affect the flow of water in the existing watercourses would need Land 
Drainage Consent from ourselves (see attached form and guidance). I would point out that there is a 
SSSI area immediately downstream of the site which is Alvecote Pools and the watercourse through 
the site, is itself a Site of Biological Interest. I believe to preserve the quality of these areas, you would 
want to ensure that discharged surface water will be kept as clean as possible. This would suggest the 
extensive use of water quality improving sustainable drainage techniques. I am happy to discuss this in 
liaison with the EA but our first thoughts were that an attenuation/ wetland area might be created at the 
lowest point in the site. 

5) Where the new development is likely to border existing development, we would recommend that some 
form of intercepting perimeter land drainage be installed to reduce the chance of garden waterlogging, 
post development. I have discussed the site generally with Andrew Eden of the EA and we both think it 
would be useful to meet up and discuss the site and possible approaches, in more detail.  

 
Any problems, please give me a ring. 
 
Dave Hughes 
Flood Risk Officer 
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Specialist Highway Services 
Staffordshire County Council 
Riverway 
Stafford ST16 3TJ 
 
Based at Lichfield Area Highway Office                
Trent Valley Road 
Lichfield WS13 6EU 
Tel: 01543 334064  Fax: 01543 510165 

davidb.hughes@staffordshire.gov.uk 

www.staffordshire.gov.uk 
 

From: O'Sullivan, Niamh [mailto:Niamh.OSullivan@atkinsglobal.com]  

Sent: 29 May 2014 15:29 
To: Hughes, David B (Place) 
Subject: Tamworth Golf Course - Developer Enquiry 

 

Dave, 

 

We have been commissioned to undertake a Flood Risk Assessment for a proposed residential and commercial 
development at Tamworth Golf Course, Staffordshire. Please find attached a location plan indicating the site boundary 
and the grid reference for the site is (E 424181, N 303830). 
 
We have a number of queries, the answers to which will inform the Flood Risk Assessment: 
 

• Does Staffordshire County Council have any records of flooding, from any source, either within or close to the 
proposed development site? 

• It is our intention to use sustainable drainage systems (SUDS) within the proposed development. Please could 
you advise regarding Staffordshire County Council’s current policy for the adoption of SUDS and how this might 
change with the introduction of the SUDS Approval Bodies in the future? 

• Do you have any information on highway drainage and land drainage in the proximity of our site? 

• We are currently determining suitable surface water outfalls from the proposed development site. Please could 
you confirm your requirements in terms of maximum permitted discharge rate should a local watercourse or land 
drainage ditch be identified as a suitable outfall. 

• Are there any other specific issues related to this site or relevant information that you believe should be 
considered within a Flood Risk Assessment for the proposed development? 

 
Thank you for your assistance and we look forward to hearing from you soon. If you have any queries, please do not 
hesitate to contact me. 
 
Kind Regards, 
Niamh O'Sullivan  BEng(Hons) 
Civil Engineer 
Water & Environment  
 

ATKINS 
75 years of design, engineering and project management excellence 
 
6th Floor West, The Axis, 10 Holliday Street, Birmingham, B1 1TF  
Tel: +44 (0)121 483 5417  

 
Email: Niamh.O'Sullivan@atkinsglobal.com | Web: www.atkinsglobal.com |  
Twitter: www.twitter.com/atkinsglobal | Facebook: www.facebook.com/atkinsglobal | 
LinkedIn: www.linkedin.com/company/atkins | YouTube: www.youtube.com/wsatkinsplc 

 

 

This email and any attached files are confidential and copyright protected. If you are not the addressee, any dissemination of this communication is strictly 
prohibited. Unless otherwise expressly agreed in writing, nothing stated in this communication shall be legally binding. 
 
The ultimate parent company of the Atkins Group is WS Atkins plc. Registered in England No. 1885586. Registered Office Woodcote Grove, Ashley Road, 
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Epsom, Surrey KT18 5BW. A list of wholly owned Atkins Group companies registered in the United Kingdom and locations around the world can be found at 
http://www.atkinsglobal.com/site-services/group-company-registration-details 
 
Consider the environment. Please don't print this e-mail unless you really need to. 

Disclaimer  

This e-mail (including any attachments) is only for the person or organisation it is addressed to. If you are not 

the intended recipient you must let me know immediately and then delete this e-mail. If you use this e-mail 

without permission, or if you allow anyone else to see, copy or distribute the e-mail, or if you do, or don't do 

something because you have read this e-mail, you may be breaking the law.  

Liability cannot be accepted for any loss or damage arising from this e-mail (or any attachments) or from 

incompatible scripts or any virus transmitted.  

E-mails and attachments sent to or received from staff and elected Members may be monitored and read and the 

right is reserved to reject or return or delete any which are considered to be inappropriate or unsuitable.  

Do you really need to print this email? It will use paper, add to your waste disposal costs and harm the 

environment. 

 

___________________________________________________________________________ 

The IS team in Atkins has scanned this email and any attachments for viruses and other threats; however no 

technology can be guaranteed to detect all threats. Always exercise caution before acting on the content of an 

email and before opening attachments or following links contained within the email. 
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Appendix C. Drawings 



Attenuation volume of 22,435m³ required,
Plan area = 22,435m²
Depth = 1m
Discharge rate = 539l/s

Area of pond shown indicatively can be
distributed to suit ecological requirements.

Approximate location of existing Severn Trent Water Sewers

Potential floodplain associated with existing watercourse
(to be confirmed from full topographical survey)

Approximate location of culvert
crossing underneath  the canal.
This is the outfall for the site.

Coventry Canal

Severn Trent Water outfall and associate drain to be maintained

Watercourse in this location is approximately 5m lower than adjacent land

Piped connection between ponds

Approximate location of existing ponds
to be retained and enhanced.
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The Axis
10 Holliday Street
Birmingham
B1 1TF
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Watercourse and Flooding Buffer

Proposed Attenuation

Sewer Easement

Key

Severn Trent Water Storm Water Sewer

Severn Trent Water Foul Water Sewer

Notes:

1. The storage area will be integrated into the landscaping for the
northern end of the site to deliver ecological benefits

2. The storage volume has been calculated assuming an impermeable
area of approximately 41ha (65% of total site area 63.2ha). The
discharge has been restricted to existing greenfield run off.

3. Contours are at 1m intervals.

Oil Pipeline

Overhead Electric

Tree Protection Order Area

Site Boundary

Flow Route
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Appendix D. SuDS Selection 
The following tables are taken from CIRIA C697 The SuDS Manual (2007)4. 

CIRIA C697, Table 5.2 Land Use Selection Matrix 

SuDS group Technique 

Lo
w

 d
en
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ty
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es
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en

tia
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Lo
ca

l r
oa

ds
 

C
om
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ot
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C
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n 
si

te
 

Br
ow

nf
ie

ld
 

C
on

ta
m

in
at

ed
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nd
 

Retention Retention pond Y Y Y1 Y2 Y2 Y3 Y Y2 
Subsurface storage Y Y Y Y Y Y3 Y Y 

Wetland Shallow wetland Y Y Y1 Y2 Y2 N Y Y2 
Extended detention wetland Y Y Y1 Y2 Y2 N Y Y2 
Pond/wetland Y Y Y1 Y2 Y2 N Y Y2 
Pocket wetland Y Y Y1 Y2 Y2 N Y Y2 
Submerged gravel wetland Y Y Y1 Y2 Y2 N Y Y2 
Wetland channel Y Y Y1 Y2 Y2 N Y Y2 

Infiltration Infiltration trench Y Y Y1 Y2 N N Y Y4 
Infiltration basin Y Y Y1 Y2 N N Y Y4 
Soakaway Y Y Y1 Y2 N N Y Y4 

Filtration Surface sand filter N Y Y1 Y2 Y2 N Y Y2 
Sub-surface sand filter N Y Y1 Y2 Y2 N Y Y2 
Perimeter sand filter N N Y1 Y2 Y2 N Y Y2 
Bioretention/filter strip Y Y Y1 Y2 Y2 N Y Y2 
Filter trench Y Y Y1 Y2 Y2 N Y Y2 

Detention Detention basin Y Y Y1 Y2 Y1,2 Y3 Y Y2 
Open 
channels 

Conveyance swale Y Y Y1 Y2 Y2 Y3 Y Y2 
Enhanced dry swale Y Y Y1 Y2 Y2 Y3 Y Y2 
Enhanced wet swale Y Y Y1 Y2 Y1 Y3 Y Y2 

Source 
control 

Green roof Y Y N Y2 Y N Y Y 
Rainwater harvesting Y Y N Y2 N N Y Y 
Permeable paving Y Y N Y2 Y1 N Y Y2 

Y: Yes N: No 

1 May require two treatment train stages, depending on type and intensity of road use and receiving water 
sensitivity. 

2 May require three treatment train stages, depending on receiving watercourse sensitivity. 
3 Will require draw-down and rehabilitation following construction activities, prior to use as a permanent 

drainage system. 
4 Providing designs prevent mobilisation of contamination. 
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CIRIA C697, Table 5.4 Site Characteristics Selection Matrix 

SuDS 
group Technique So

ils
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Retention 
Retention pond Y Y1 Y Y5 Y Y Y Y Y Y N Y 
Subsurface storage Y Y Y Y5 Y Y Y Y Y Y Y Y 

Wetland 

Shallow wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 
Extended detention 
wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Pond/wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 
Pocket wetland Y2 Y4 Y4 N Y2 Y2 Y N Y Y Y Y 
Submerged gravel 
wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Wetland channel Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Infiltration 
Infiltration trench N Y Y N N Y Y Y Y N Y Y 
Infiltration basin N Y Y Y5 N Y Y Y Y N N Y 
Soakaway N Y Y N N Y Y Y Y N Y Y 

Filtration 

Surface sand filter Y Y Y Y5 N Y Y N N Y N Y 
Sub-surface sand filter Y Y Y N N Y Y N N Y Y Y 
Perimeter sand filter Y Y Y N N Y Y N Y Y Y Y 
Bio-retention/filter strip Y Y Y N N Y Y N Y Y N Y 
Filter trench Y Y1 Y N N Y Y N Y Y Y Y 

Detention Detention basin Y Y1 Y Y5 N Y Y Y N Y N Y 

Open 
channels 

Conveyance swale Y Y Y N N Y Y N3 Y N N Y 
Enhanced dry swale Y Y Y N N Y Y N3 Y N N Y 
Enhanced wet swale Y2 Y4 Y N Y Y Y N3 Y N N Y 

Source 
control 

Green roof Y Y Y N Y Y Y Y Y Y Y Y 
Rainwater harvesting Y Y Y N Y Y Y Y Y 

   
Permeable paving Y Y Y Y N Y Y N Y Y Y Y 

Y: Yes N: No 

1 With liner 
2 With surface baseflow 
3 Unless follows contours 
4 With liner and constant surface baseflow, or high ground water table 
5 Possible, but not recommended (implies appropriate management train not in place) 
6 Where high flows are diverted around SuDS component. 
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Appendix E. Surface Water Calculations 
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Stafford Park

Telford  TF3 3AZ

Date 16/10/2014 11:58 Designed by osul6149

File STORAGE COMPLEX.SRCX Checked by

Micro Drainage Source Control 2014.1.1

Summary of Results for 100 year Return Period (+30%)

©1982-2014 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

15 min Summer 68.029 0.429 168.6 9619.7 O K
30 min Summer 68.157 0.557 256.4 12496.3 O K
60 min Summer 68.284 0.684 341.7 15335.2 O K
120 min Summer 68.397 0.797 408.3 17878.1 O K
180 min Summer 68.448 0.848 439.8 19016.9 O K
240 min Summer 68.471 0.871 455.0 19540.3 O K
360 min Summer 68.487 0.887 465.7 19895.9 O K
480 min Summer 68.497 0.897 472.3 20114.6 O K
600 min Summer 68.502 0.902 476.0 20239.8 Flood Risk
720 min Summer 68.504 0.904 477.3 20287.9 Flood Risk
960 min Summer 68.501 0.901 475.3 20216.7 Flood Risk
1440 min Summer 68.480 0.880 461.0 19737.4 O K
2160 min Summer 68.435 0.835 431.7 18735.2 O K
2880 min Summer 68.389 0.789 404.0 17698.0 O K
4320 min Summer 68.309 0.709 357.8 15910.6 O K
5760 min Summer 68.248 0.648 318.6 14545.7 O K
7200 min Summer 68.201 0.601 286.7 13473.3 O K
8640 min Summer 68.163 0.563 260.6 12619.8 O K
10080 min Summer 68.131 0.531 238.4 11910.2 O K

15 min Winter 68.080 0.480 203.1 10761.0 O K
30 min Winter 68.223 0.623 301.9 13982.7 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 126.880 0.0 6096.0 38
30 min Summer 83.321 0.0 8704.1 51
60 min Summer 52.120 0.0 13533.8 78
120 min Summer 31.497 0.0 16744.5 134
180 min Summer 23.145 0.0 18637.6 188
240 min Summer 18.489 0.0 19957.2 244
360 min Summer 13.427 0.0 21863.1 318
480 min Summer 10.700 0.0 23296.1 376
600 min Summer 8.966 0.0 24428.2 440
720 min Summer 7.757 0.0 25360.1 506
960 min Summer 6.167 0.0 26823.4 642
1440 min Summer 4.457 0.0 28754.2 914
2160 min Summer 3.215 0.0 33774.0 1312
2880 min Summer 2.548 0.0 35537.1 1704
4320 min Summer 1.833 0.0 37644.3 2444
5760 min Summer 1.450 0.0 41742.6 3184
7200 min Summer 1.208 0.0 43299.8 3912
8640 min Summer 1.040 0.0 44446.3 4672
10080 min Summer 0.916 0.0 45126.4 5360

15 min Winter 126.880 0.0 7090.0 38
30 min Winter 83.321 0.0 10050.8 51
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Cornerstone House

Stafford Park
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Date 16/10/2014 11:58 Designed by osul6149
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Summary of Results for 100 year Return Period (+30%)

©1982-2014 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

60 min Winter 68.365 0.765 391.0 17170.8 O K
120 min Winter 68.493 0.893 470.0 20039.0 O K
180 min Winter 68.550 0.950 507.5 21322.7 Flood Risk
240 min Winter 68.577 0.977 524.7 21923.5 Flood Risk
360 min Winter 68.593 0.993 534.4 22276.7 Flood Risk
480 min Winter 68.599 0.999 538.1 22404.6 Flood Risk
600 min Winter 68.600 1.000 538.8 22432.4 Flood Risk
720 min Winter 68.596 0.996 536.3 22341.9 Flood Risk
960 min Winter 68.579 0.979 525.7 21961.2 Flood Risk
1440 min Winter 68.531 0.931 495.1 20893.3 Flood Risk
2160 min Winter 68.457 0.857 445.8 19220.9 O K
2880 min Winter 68.389 0.789 404.0 17700.0 O K
4320 min Winter 68.283 0.683 341.4 15328.3 O K
5760 min Winter 68.209 0.609 292.5 13669.2 O K
7200 min Winter 68.155 0.555 255.0 12450.4 O K
8640 min Winter 68.113 0.513 226.3 11513.2 O K
10080 min Winter 68.080 0.480 203.1 10765.2 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

60 min Winter 52.120 0.0 15395.3 78
120 min Winter 31.497 0.0 19002.5 132
180 min Winter 23.145 0.0 21130.8 186
240 min Winter 18.489 0.0 22614.7 240
360 min Winter 13.427 0.0 24759.0 342
480 min Winter 10.700 0.0 26372.5 386
600 min Winter 8.966 0.0 27648.4 462
720 min Winter 7.757 0.0 28700.3 538
960 min Winter 6.167 0.0 30353.9 688
1440 min Winter 4.457 0.0 32545.4 976
2160 min Winter 3.215 0.0 38023.7 1392
2880 min Winter 2.548 0.0 40021.8 1792
4320 min Winter 1.833 0.0 42454.4 2556
5760 min Winter 1.450 0.0 46881.2 3296
7200 min Winter 1.208 0.0 48649.9 4040
8640 min Winter 1.040 0.0 49973.9 4768
10080 min Winter 0.916 0.0 50808.6 5544
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Rainfall Details
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.800 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 41.090

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 6.850 8 12 6.848 16 20 6.848
4 8 6.848 12 16 6.848 20 24 6.848
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Model Details

©1982-2014 XP Solutions

Storage is Online Cover Level (m) 68.800

Tank or Pond Structure

Invert Level (m) 67.600

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 22435.0 1.000 22435.0

Complex Outflow Control

Hydro-Brake®

Design Head (m) 0.800 Hydro-Brake® Type Md14 Invert Level (m) 67.600
Design Flow (l/s) 411.0 Diameter (mm) 589

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 10.2 1.200 526.8 3.000 815.3 7.000 1245.3
0.200 41.1 1.400 560.2 3.500 880.6 7.500 1289.0
0.300 89.3 1.600 595.9 4.000 941.4 8.000 1331.3
0.400 149.7 1.800 631.6 4.500 998.5 8.500 1372.3
0.500 217.1 2.000 665.7 5.000 1052.5 9.000 1412.1
0.600 286.2 2.200 698.1 5.500 1103.9 9.500 1450.8
0.800 410.1 2.400 729.2 6.000 1152.9
1.000 487.6 2.600 759.0 6.500 1200.0

Weir

Discharge Coef 0.544 Width (m) 0.337 Invert Level (m) 68.400
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