
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bodmin Town Masterplan 
Surface Water Management Plan 
Cornwall Council 
January 2011 

 
 
 
 

 

   

   



 
QM 

 

 

 
 
 

Issue/revision Issue 1 Revision 1 Revision 2 Revision 3 

Remarks DRAFT Formal issue   

Date June 2010 January 2011   

Prepared by Gordon Davis Gordon Davis   

Signature     

Checked by Chris Yalden Chris Yalden   

Signature     

Authorised by Rob Ward Rob Ward   

Signature     

Project number 11031101 11031101   

File reference Q:\A projects\31101 Bodmin Masterplan\Text\REPORTS\SWMP\Split for 

upload\Bodmin Masterplan SWMP (new format).doc 

WSP 
1st Floor 
Keble House 
Southernhay Gardens 
Exeter 
Devon 
EX1 1NT 
 
Tel: +44 (0)1392 267500 
Fax: +44 (0)1392 267599 
http://www.wspgroup.com 
 
WSP UK Limited | Registered Address WSP House, 70 Chancery Lane, London, WC2A 1AF, UK | Reg No. 01383511 England | WSP Group plc | Offices worldwide 



 
Contents 

 

����������	�

��� ��

�� ������������� ��

�� ������ ������������� �!��!��� !�!� "�

�� ������ ���� ���#�$% ����&�������� !�!� ���

'� �#�% !����(!���� !�!� �'�

)�  �!��!�������!���������������� � �"�

"� 	��$����!���*$������$$�!��!#�*��$���� �+�

,� &���������*$������	�!���*��$���� �,�

 
�$$�������� ���������- !����(����!��(% ����&#!��

�$$������.� ������!#� �!��!������!�/���!����

�$$�������� ��������!�����0#�������1�
!$$����

�$$������ � 	���!���- !����
!�!��% ����&#!��

�$$�������� ���/�	� !�!�!���$����������#������$�(������(���(�	2�!���

!�������1��##�	������



 

11031101 Surface Water Management Plan 1 
 

Executive Summary   

Bodmin Town has been identified as a European Convergence Programme growth 
area for knowledge based and service businesses.  In addition, Bodmin is 
acknowledged by the Regional Spatial Strategy’s Panel Report as one of the 
significant towns in its relevant Housing Market Area and is the only town in the 
North Cornwall District specifically named in relation to future housing provision. 
 
The Town has a long history of flooding from a range of sources.  Flooding has 
come from both of the tributaries of the River Camel that drain the urban areas as 
well as from surface water runoff, especially at times of high flows in the receiving 
watercourses.  In addition, drainage from the A30, Cooksland Industrial Estate and 
Bodmin Business Park has lead to erosion in the Callywith Stream to the east, and 
in the past, A30 drainage has exacerbated erosion within the Halgavor Stream.  
 
Whilst individual works have been carried out to improve the drainage network, a 
fully integrated approach is required to protect Bodmin from future flooding.  The 
fluvial, surface water, combined and possibly foul drainage systems have been 
reviewed.  An integrated solution has been drawn up and implemented via the 
production of a Surface Water Management Plan (SWMP). 
 
The SWMP is described in the Technical Guidance note as follows: 
 
“A SWMP is a framework through which key local partners with responsibility for surface 
water and drainage in their area work together to understand the causes of surface 
water flooding and agree the most cost effective way of managing surface water flood 
risk”. 
 
This report will represent a SWMP as described above with respect to the Bodmin 
Catchment and seek to address identified issues through planning requirements and / or 
engineering schemes. 
 
There is a diverse range of private companies, local government and central government 
departments responsible for various surface water assets within the Bodmin Catchment. 
Consultations have been held with each of these key organisations and their respective 
record maps, current / historical data, as-built drawings and other relevant information 
have been received and incorporated within the SWMP. 
 
A 3rd party package of information has been compiled using the original reference 
material from each of the aforementioned organisations. This package has been 
produced as a stand-alone document and has been supplied separately to Cornwall 
Council and the Environment Agency. 
 
The Bodmin Catchment SWMP has been prepared within a planning horizon of between 
16 (2026) and 20 (2030) years to accompany the Bodmin Masterplan. This timescale 
aims to address the significant amount of new development planned for the catchment in 
the Regional Spatial Strategy. 
 
The EA have defined the Bodmin Town Leat as a Critical Drainage Area and accordingly 
have generated guidance documents to inform drainage standards and catchment 
issues. A review of these documents has indicated that they are appropriate to establish 
a medium to long term reduction in flows to the Bodmin Town Leat thus, over time, 
reducing the overall flood risk within the main urban areas. 
 
Based on a review of the existing drainage data, it is apparent that the significant long-
term flood risk is concentrated on the capacity and performance of the Bodmin Town 
Leat. A review of the scheme drawings indicates that much of the Leat is constrained 
below the urban fabric and the opportunities for online upsizing would appear limited 
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without the demolition of existing buildings. Furthermore, modern drainage practice 
would determine that continual upsizing to accommodate defined storm events is not a 
sustainable approach as whatever design event is catered for it is likely to be exceeded. 
 
The Engineers Report prepared by Atkins in 1998 to select the preferred solution for the 
Flood Alleviation Scheme considered on-line upsizing as a solution.  At that time, the 
solution was calculated to be more expensive than the solution that was eventually 
implemented. Therefore, based on the predicted physical constraints, the relative costs 
and the issue of storm exceedance this report has not considered on-line hydraulic 
upsizing as a viable solution for the future. 
 
The surface water management regime in Bodmin has evolved over the last millennium.  
The run-off from a primarily rural environment has been replaced by the more intense 
run-off from an urbanised settlement.  The fabric of Bodmin, especially in the areas of 
Church Square and Crockwell Street, has been developed in conflict with the natural 
drainage patterns of the catchment and as a result this has caused difficulties during 
intense storm events.  It would be prohibitively expensive and disruptive to re-establish 
the original drainage regime immediately, but this SWMP aims to address the issues in a 
progressive manner on a timeline until 2030 and beyond.  
 
The re-establishment of the overland flood flow routes can be achieved in one of three 
ways. The options are given in descending order of preference.   
 
� Reinstate the Leat as an open channel; 

� Provide an overland flood flow route where the Leat remains culverted; 

� Design that allows flood water to flow under the building. 

The re-establishment of the overland flow routes and pre-development flows can be 
established over the short (1 to 5 years), medium (5 to 10 years) and long-term (10+ 
years), but it will be dependent on a number of factors including: 
 
� Rate of site redevelopment within the urban centre; 

� Availability of funds from the various authorities involved; 

� Agreement of the solution by the various authorities; 

� Technical feasibility; 

� ‘Political will’ to support and implement the solutions; and 

� Acceptance of on-going maintenance responsibility for the new infrastructure. 

This report has considered some deliverable solutions that would reduce the likelihood 
of flooding or at least reduce the impact of overland flood flows; these options have also 
been incorporated within the body of this report as sites 1-17. 
 
The overall objective is to reduce the flows in the Leat system.  The existing 
infrastructure has monitoring stations that provide significant amounts of data.  Following 
significant storm events the data from these stations should be analysed and compared 
to similar historic rainfall events.  As flows into the system are reduced over time so 
these stations should record lower values.  The minimum target should be to provide a 
system that provides protection for a 1 in 100 year storm event and subsequently to 
maintain this level as climate change is realised.  
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1 Introduction 

�3� �*4�����*0��5����&*���

1.1.1 The context of this report is succinctly summarised within the Surface Water 
Management Plan (SWMP) Technical Guidance – Living Draft – version 1 – February 
2009 and is as follows; 

“The UK Government’s strategy for flood and coastal erosion risk management, Making 
Space for Water (MSfW), set out a portfolio of approaches to ensure that flood risks 
would be managed more effectively in the future by adopting an holistic, joined-up, and 
integrated approach. An area of particular concern in MSfW was flooding in urban areas 
from surface water due to the finite design capacity of conventional drainage systems. At 
an early stage the need for integrated urban drainage management (IUDM) approaches 
was identified. The Government recognised that the physical and institutional 
complexities of urban drainage systems make it difficult to plan and deliver systems with 
reduced flood risk. The urban drainage system is a complex interaction of the urban 
terrain, buildings, highways, public sewers, private sewers, rivers and in some cases the 
sea. In England and Wales, there are complex institutional and funding arrangements 
which divide responsibilities between water and sewerage companies (WaSCs), the 
Environment Agency, planning and highway departments in local government, housing 
developers, householders and internal drainage boards. MSfW recognised that urban 
drainage solutions have not always been as cost effective, sustainable, adaptable or 
robust as they might have been had a more integrated approach been adopted. It is 
recognised that, faced with the challenges of climate change and housing growth, and 
the need for sustainable development, strategic and integrated approaches to surface 
water drainage are essential to maximise the benefits for society of drainage investment. 
The MSfW strategy also recognised the importance of land management and 
stakeholder engagement in new flood risk management approaches.” 

1.1.2 The summer 2007 floods highlighted that intense rainfall events can occur 
anywhere and there is a need for all stakeholders to be better prepared and work in 
partnership to improve understanding and the management of flood risk in urban areas.  
In this review of these events, Sir Michael Pitt also recommended that Surface Water 
Management Plans be adopted, particularly where surface water flood risk is high. 

�3� �- 5����	���	��0����- �����
�4�/�
�4��&6�4�7	- 
&89�

1.2.1 The SWMP is described in the Technical Guidance note as follows: 

“A SWMP is a framework through which key local partners with responsibility for surface 
water and drainage in their area work together to understand the causes of surface 
water flooding and agree the most cost effective way of managing surface water flood 
risk. 

The purpose of the SWMP is to make sustainable urban surface water management 
decisions that are evidence based, risk based, future proofed and inclusive of 
stakeholder views and preferences. 

The SWMP can be used to coordinate and strategically plan the drainage provision in 
large new developments where piecemeal actions are inefficient and do not support 
consistent ownership and maintenance regimes for sustainable drainage systems 
(SuDS).  Good drainage practice for new developments protects properties within the 
development and downstream.  Furthermore, through new development, there are 
opportunities to reduce existing surface water flood risk downstream or to create 
capacity in the drainage system through betterment of existing runoff.  
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SWMP can also provide a framework for the management of urban water quality (e.g. 
the control of discharges from combined sewer overflows, surface water drainage 
outfalls, sustainable drainage systems and the urban surface generally).  Solutions 
which can address both flood and pollution risk have dual benefits, and can contribute to 
fulfilling improvements and compliance in ecology, water quality and habitats required 
under the Water Framework Directive (WFD).  When taking an integrated view of flood 
risk in urban drainage systems it is valuable to consider the opportunities for water 
quality improvements at the same time.” 

1.1.3 This report will explore each of the issues described above with respect to the 
Bodmin Catchment and seek to address them through planning requirements and/or 
engineering schemes. 

�3� - 5����	�	��0����- �����06** �4/9�

1.3.1 For the purposes of this report, surface water flooding from sewers, drains, 
small watercourses and ditches occurs during heavy rainfall and impacts on the Bodmin 
Catchment. 

1.3.2 The surface water flooding considered with respect to the Bodmin Catchment is 
as follows: 

� Pluvial flooding; flooding as result of high intensity rainfall when water is ponding or 
flowing over the ground surface before it enters the underground drainage network or 
watercourse, or cannot enter it because the network is full to capacity. 

� Sewer flooding; flooding which occurs when the capacity of underground systems is 
exceeded, resulting in flooding inside and outside of buildings. Normal discharge of 
sewers and drains through outfalls may be impeded by high water levels in receiving 
water. 

� Fluvial flooding; flooding from small open-channel and culverted watercourses which 
receive most of their flow from inside the urban area. 

� Overland flows from the urban/rural fringe entering the built up area, including 
overland flows from groundwater springs. 

�3' ��	&*4	�.6��*�/�4�	���*4	�

1.4.1 Recent flooding events in the UK has highlighted the issues associated with 
having a diverse range of private companies, local government and central government 
departments responsible for various surface water assets.  The Bodmin Catchment has 
the following organisations responsible for its infrastructure; 

 Type of organisation Asset responsibility 

South West Water Water Company Adopted foul and surface water drainage  

Environment Agency Central Government Bodmin Town Leat and the assets associated with 

the Flood Alleviation Scheme 

Highways Agency Central Government Highway drains on A30 and A38 

Cornwall Highways Local Government Highway drains on public highways (other than 

A30 or A38) 

Cornwall Council Local Government Ordinary watercourses (not main river) 
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1.2.1   The Bodmin Catchment SWMP has been prepared within a planning horizon 
of between 16 (2026) and 20 (2030) years to accompany the Bodmin Masterplan. This 
timescale aims to address the significant amount of new development planned for the 
catchment in the Regional Spatial Strategy. 
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2 Review of Existing Drainage Data

�3� �4���*4
�4���/�4��;�/�4���6�

2.1.1 The existing watershed catchment plan is included as drawing 31101/DR/01 in 
Appendix A.  This plan clearly indicates that the majority of the urbanised areas of 
Bodmin drain into the Leat system that drains into Bodmin Town Centre. 

2.1.2 The Leat is formed from a watercourse that rises to the east of the town and 
flows north westerly to the River Camel.  The original watercourse has been managed 
over the centuries by firstly constructing stone walls and then being covered as it passes 
through the main sections of the town.  A survey undertaken by the Environment Agency 
has revealed that in places the watercourse is now formed by various sections of very 
old stone walls and brick vaulted arch sections.  

2.1.3 The Environment Agency’s Problem Drainage Area Guidance has identified that 
the Bodmin Town Leat Catchment is a red problem catchment, which is their highest 
problem level.  Therefore, it identifies that there is a high flood risk not only from fluvial 
source but also from surface water sources.  The guidance also identifies that the 
watercourse has no available capacity for increased flow rates. The guidance 
documents are included within Appendix B. 

2.1.4 Various flooding events have occurred in Bodmin with flood water recorded up 
to a depth of approximately 1.2m in the lower parts of the town centre.  As a result of 
public pressure the Environment Agency undertook a detailed survey of the leat (pre-
2001) and culvert.  This survey identified several serious hydraulic and structural 
problems with the culvert which result in the high flood risk experienced by many 
properties. In 2001 the EA completed a Flood Alleviation Scheme. 

�3� �4���*4
�4���/�4��<�.* 
�4�06** ��66������*4�

	�5�
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2.2.1 The Environment Agency devised a scheme that included a new circular culvert 
with a protecting trash screen, rebuilding part of the existing culvert and rehabilitation of 
the poor sections of the Leat.  To provide extra flood water storage a new pond at the 
recreation field was constructed and the Priory pond capacity was increased.  In addition 
to this, surface water sewers were re-routed and blockages removed. 

2.2.2 As-built drawings of the completed scheme are included within the background 
and 3rd party information package, which has been produced as a stand-alone 
document. 

2.2.3 The EA have published Indicative Flood Plain Maps (IFMs) which show areas 
potentially at risk from flood events of a 1% annual probability for rivers and 0.5% annual 
probability for tidal / coastal areas. 

2.2.4 This scheme has resulted in a general lowering of the flood risk to the town, 
however, taking into account the recently adopted PPS25 and the latest information on 
climate change it is now considered that the scheme does not give the full 1 in 100 year 
protection.  This can be verified by the latest version of the flood risk map, included as 
drawing 31101/DR/04 in Appendix C of this report, which indicates that an area through 
the centre of the town is still within the high risk flood zone.   

2.2.5 The Flood Alleviation scheme contains telemetry data for the Leat, received 
from monitoring points at strategic structures and locations along its length. The location 
of telemetry stations (listed within Table 2.2 below) are shown on drawing 31101/DR/03 
in Appendix D. 
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2.2.6 A full record of the telemetry data is included within the background and 3rd 
party information package, a review of this data has provided the recorded water levels 
during the most significant storm events since 2002, the results of this review are 
indicated within Table 2.2 below; 

Table 2.2 – Significant storm events indicated by past telemetry data (since 2002) 

Date 

Monitoring 

Station 1: 

Cummings 

Garage 

Monitoring 

Station 2: 

St Petroc’s Well 

Monitoring 

Station 3: 

Priory Pond 

Monitoring 

Station 4: 

Band Club 

Return 

Event 

28/10/05 0.566m 2.689m 0.430m 0.637m 1:2 

01/11/05 0.504m 2.098m 0.813m 0.590m 1:2 

25/07/03 - 1.614m 0.707m 1.008m 1:17 

03/12/06 0.361m 1.213m 0.559m 0.729m 1:1 

20/08/07 0.243m 2.187m 0.475m 0.400m 1:2 

05/09/08 0.348m 0.890m 0.805m 0.670m - 

16/07/09 0.370m 1.482m 0.882m 0.695m 1:25 

 

2.2.7 Based on this review, it is clear that during storm events the infrastructure is 
operating, most notably the overflow at Cummings Garage control structure and the 
pond at Priory Park.  

�3� 	*��5�- �	��- �����

2.3.1 South West Water have supplied their drainage record plans and these are 
included within the background and 3rd party information package, which has been 
produced as a stand-alone document. 

2.3.2 South West Water hold comprehensive records of their assets. 

2.3.3 South West Water were unaware of any additional issues other than those 
already identified along the route of the Bodmin Town Leat. 

�3' �*�4- �66�5�/5- �	�

2.4.1 Cornwall Highways confirmed that no written records were held for the highway 
drainage systems in Bodmin. 

2.4.2 In September 2009, a meeting was held with Officers of Cornwall Highways and 
the Environment Agency and the primary locations for flooding were confirmed as 
follows: 

� Church Square; 

� Crockwell Street; 

� Priory Road; 

� Radnor Close; 

� Hillside Park; and 
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� Berrycoombe Hill. 

2.4.3 With the exception of Berrycoombe Hill, all the sites identified were along the 
route of the existing Bodmin Town Leat or associated with overland flood flow routes into 
it.  These locations can be seen on drawing 31101/DR/03 in Appendix D of this report. 

2.4.4 The highway drainage network in Launceston Road and Priory Road is known 
to be 225mm diameter; surface water has been observed as overland flow unable to 
access the system through the existing gullies.  This overland flow reaches the low point 
at Church Square and contributes to the flooding experienced at this location.  To 
exacerbate the issue in Church Square, overland flow is also generated by Castle Street 
and Pound Lane and flows to this location.  

2.4.5 The gullies within the Bodmin catchment are maintained / cleaned on either a 
two yearly programme, yearly, or as in the case of Church Square/Fore Street and 
surrounding areas six monthly as these are known problem areas.  There is also a hand 
emptying routine for gullies that are located in narrow streets etc where the mechanical 
emptier cannot access. 

2.4.6 Pro-active cleaning of pipe networks is currently only undertaken on Cornwall 
County’s principal road network.  All other cleaning/jetting is undertaken on a re-active 
basis, when problems occur.  This is generally the same regarding CCTV, although 
Cornwall County do have a camera system that they utilise to identify where specific 
problems occur prior to undertaking repairs. 

�3) 5�/5- �	��/�4��

2.5.1 Drainage layout plans for the A30 to the east of Bodmin are included within the 
background and 3rd party information package, which has been produced as a stand-
alone document. 

2.5.2 The A30 currently discharges unattenuated flows into the Halgavor and 
Callywith Stream.  An inspection of the outfalls has indicated that previous schemes 
have been implemented in an attempt to control erosion.  These schemes have involved 
constructing a concrete lined ditch downstream of the outfall.  Where the ditch is lined 
the schemes have been successful, but at the interface between the lining and the 
natural channel significant erosion has occurred. 

2.5.3 Based on the site inspection, it is evident as shown in the photo below that the 
erosion has stabilised and that the natural channel is re-establishing growth on it.  
However, high intensity rainfall events may result in erosion issues reoccurring.  
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Plate Downstream of the outfall from A38 

�3" �*�4- �66��*�4��6�

2.6.1 At a meeting in May 2009 officers confirmed that they were unaware of flooding 
issues associated with assets that they were responsible for.   

�3, /�*�4 ��*4 ���*4	�

2.7.1 Many sustainable drainage techniques benefit from good infiltration into the 
ground.  As part of this report 3rd party Flood Risk Assessments have been provided for 
the following developments; 

� Bodmin Police HQ, Priory Road, Bodmin; 

� Mixed Use Development at Launceston Road, Bodmin. 

2.7.2 These flood risk assessments have included infiltration tests in accordance with 
BRE365. A summary of these tests is as follows: 

Location Min infiltration 

(m/hr) 

Max infiltration (m/hr) 

Bodmin Police HQ, Priory Road, Bodmin 1.68 2.15 

Mixed Use Development at Launceston Road, 

Bodmin 

2.21 45 

 

2.7.3 These results indicate soil structure that is very permeable and suitable for 
accommodating infiltration drainage techniques.    

2.7.4 This review is limited and is only considered a general guide as site conditions 
can vary significantly within the catchment.  
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2.8.1 As discussed within the various sub-headings of Section 2 of this report, a 3rd 
party package of information has been compiled.  This package includes background 
information such as as-built records of historic and current infrastructure as well as flood 
mapping and data.  The package has been produced as a stand-alone document and 
has been supplied separately to Cornwall Council and the Environment Agency.
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3 Review of Development Pressure Data

�3� �*66�����*4���/�4���0�4 �4/�/�*- �5�&�*&*	�6	�

3.1.1 Based on the Bodmin Strategic Investment Framework, published by North 
Cornwall Council in June 2008 there are ten programmes of activity identified as part of 
the convergence programme for Bodmin. 

� Strategic Investment Framework Development Team; 

� Implementation of Bodmin Town Centre Framework Plan; 

� Town Centre Workspace Development; 

� Infrastructure and sustainable pathways; 

� New workspace provision and associated infrastructure at Walker Lines; 

� Bodmin Masterplan; 

� North West Bodmin Masterplan and workspace development; 

� Callywith Gate Workspace Development; 

� CUC presence and Business Hubs; and 

� Sustainable access/movement of people. 

3.1.2 The implementation of the Bodmin Town Centre Framework Plan and the Town 
Centre Workspace Development programme will incorporate physical changes to the 
buildings and infrastructure.  These activities could present opportunities to re-establish 
an overland flood flow route through the Town Centre, most significantly, adjacent to 
Dennison Road.  This provision should be considered for incorporation into any 
proposals. 

3.1.3 The surface water drainage disposal for the new workspace provision and 
associated infrastructure at Walker Lines and the Callywith Gate Workspace 
Development should be developed in line with the recommendations in this report. 

�3� �*66����6*��6� ���6*&
�4��0��
�- *�>��4 �6*��6�
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3.2.1 North Cornwall’s Local Plan Policy BOD9 contained the following specific 
reference to the management of discharge to the Leat: 

“The Council will impose a Grampian condition on development proposals which are 
in accordance with the Plan but will create a significant net increase in the surface 
water flows to the Town Leat.” 

“The Leat is the main watercourse taking surface water from the built up areas of 
the town to the River Camel. As a result of its poor condition and inadequate 
capacity, there are regular incidents of flooding in the town centre following intense 
periods of heavy rain. The District Council, the Environment Agency and the County 
Council commissioned studies to establish the nature and extent of the problem and 
possible solutions. As a result, an improvement scheme which will overcome the 
risk of flooding has commenced and is due to be completed during the Plan period.” 

“Much of the future development planned for the town will generate surface water 
flows to the Leat. It is important that further development does not exacerbate the 
existing flooding problems pending the completion of the Environment Agency 
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scheme. Consultation will take place with the Environment Agency and, where 
appropriate, development proposals on allocated and other sites will be subject to a 
Grampian condition preventing development taking place until improvement works 
to the Leat have been undertaken. The condition will normally be applied to sites of 
0.4 ha (1 acre) or larger and developments of 10 dwellings or greater where the 
proposal is not a renewal of a valid planning consent.” 

3.2.2 This Policy was clearly prepared prior to 2001 when the Flood Alleviation 
Scheme was completed.  Subsequent modelling undertaken by the Environment Agency 
and the latest climate change predictions indicates that the Flood Alleviation Scheme 
does not provide protection for the 1 in 100 year storm event.  On that basis it is 
recommended that future policy will impose a Grampian condition on any proposed 
development that does not comply with the EA’s drainage guidance for the catchment.    

�3� �����- �4*��5��*�4- �66� �	�������*�4��6?	�	�����/���

06** ���	>��		�		
�4��- *�>�

3.3.1 A Strategic Flood Risk Assessment (SFRA) is a tool for planning authorities to 
assess the flood risk in their area. Information from the SFRA forms the basis for 
applying the Sequential Test to the selection of sites for development.  The Sequential 
Test aims to ensure that land is allocated for development in lower flood risk zones in 
preference to high risk zones.  

3.3.2 The level 1 SFRA formed part of the evidence base for the North Cornwall 
District Local Development Framework (LDF) and covered the entire North Cornwall 
district with a time horizon extending to 2026. 

3.3.3 The level 1 North Cornwall Strategic Flood Risk Assessment was completed in 
December 2006.  The level 1 assessment confirmed that the majority of Bodmin Town is 
not within Zone 2 or 3, but that Bodmin represents a 'problem drainage catchment'.  The 
level 1 assessment recommended that any new development did not result in an 
increase of flows to the Town Leat or the Callywith Stream.   

3.3.4 The level 1 assessment recommended a level 2 assessment for Bodmin. 

3.3.5 The level 2 Strategic Flood Risk Assessment was undertaken by Royal 
Haskoning and published in June 2007.  The EA defined the Bodmin Town Leat 
Catchment as a 'Red Problem Drainage Catchment' (highest category)' and this placed 
restriction on the level of discharge to the Leat.  

3.3.6 Based on the restrictions placed on the discharge to the Leat the level 2 
assessment confirmed that developments would need to set aside 1 to 2% of the 
development area for the incorporation of surface water storage. 

�3' �����- ������4��&6�44�4/�&��
�		�*4	�

3.4.1 Based on Cornwall Council’s website the following significant sites (greater than 
40 residential units) have submitted Planning Applications: 

� Development of 83 residential units, Scarletts Well, Bodmin (2007/01146); 

� Development of 137 residential units, Land to the south of Gilbert Road, Bodmin 
(2008/00226)  (2008/00292); 

� Development of approx. 50 residential units to the East of Launceston Road, Bodmin 
(2008/02363); and 
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� Demolition of 30 flats and development of 93 residential units at Northey Road, 
Bodmin (2009/00312) development area for the incorporation of surface water 
storage. 

�3)  ����
�4��0������/�*- �5�����	��4 �&��0���� �

6*����*4	�

1.2.2 The baseline report highlighted problems of traffic congestion and air quality in 
Dennison Road. The transport assessment has concluded that of the order of 1000 new 
dwellings, plus the proposed growth in the town centre and additional employment 
growth at St Lawrence’s hospital, Callywith Gate and Walker Lines Industrial Estates can 
be accommodated with a package of public transport measures, parking improvements, 
walking and cycling routes and improvements to key junctions on the highway network.  

1.2.3 Beyond this level of growth there is a need for significant new highway 
investment. The strategy therefore proposes two phases of growth for the masterplan.  

1.2.4 Core masterplan growth focuses on the town centre growth, new employment 
provision, infilling of existing residential areas, mixed-use ‘reconfiguration’ of Beacon 
Technology Park and completion of housing growth towards Castle Canyke. 

1.2.5 Wider growth masterplan requires a new road link to reduce pressure on 
Dennison Road. Consideration was given to routes both north and south of the town. 
The conclusion of the appraisal was that the route to the north of the town would take 
more through traffic out of Dennison Road, would provide more regeneration benefits to 
the town centre and would cost significantly less than the southern route. It was 
therefore clearly the preferred option. 

1.2.6 The drainage strategies for these growth areas should be undertaken in 
accordance with the principals outlined in this report. 
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4 Climate Change Data
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4.1.1 The impact of climate change will be widely felt. In recent years, extreme storm 
events have resulted in disruption to our transport networks and other vital infrastructure. 
Planning for the future necessitates that these events are understood and allowances 
made for them.  

4.1.2 UKCIP09 was published in July 2009 and is the fifth generation of climate 
information for the UK, and is the most comprehensive package produced to date.  For 
the first time it provides probabilistic projections of climate change based on 
quantification of the known sources of uncertainty. 

4.1.3 A review of the key findings until 2030 for the South-West of England can be 
tabulated as follows: 

 Low emissions scenario 

(central estimate) 

Medium emissions 

scenario (central 

estimate) 

High emissions 

scenario (central 

estimate) 

Winter mean 

temperature 

+1.2oC +1.3oC +1.2oC 

Summer mean 

temperature 

+1.6oC +1.6oC +1.5oC 

Summer mean 

daily maximum 

temperature 

+2.2oC +2.1oC +2.1oC 

Summer mean 

daily minimum 

temperature 

+1.7oC +1.6oC +1.6oC 

Annual mean 

precipitation 

+1.0% +0.0% +0.0% 

Winter mean 

precipitation 

+6.0% +7.0% +6.0% 

Summer mean 

precipitation 

-7.0% -8.0% -5.0% 

 

4.1.4 Based on the above table it is clear that the south-west will be subject to: 

� Warmer winters and summers; 

� No increase of annualised rainfall; and 

� Wetter winters and drier summers. 

4.1.5 However, within these estimates there are significant variances and on this 
basis it is necessary for future drainage systems to be flexible enough to accommodate 
robust overland flow routes that will not impact on property or vital infrastructure.
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4.2.1 The current revision of PPS25 provides an appropriate precautionary response 
about climate change impacts on rainfall intensities, river flow, wave height and wind 
speeds. PPS25 Table B.2 details this as follows; 

Parameter 1990 – 2025 2025 – 2055 2055 – 2085 2085 – 2115 

Peak rainfall intensity +5% +10% +20% +30% 

Peak river flow +10% +20% 

Offshore wind speed +5% +10% 

Extreme wave heights +5% +10% 

 

4.2.2 These allowances are not based on UKCIP09 and they are currently being 
reviewed in light of the new climate predictions.
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5 Drainage Infrastructure Review
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5.1.1 Based on a review of the existing drainage data, it is apparent that the 
significant long-term flood risk is concentrated on the capacity and performance of the 
Bodmin Town Leat. 

5.1.2 Drawing 31101/DR/03 in Appendix D shows the alignment of the watercourse 
through the Town in the valley bottom.  Over the centuries this alignment has been 
progressively channelled, culverted and built over and has become the Bodmin Town 
Leat.  During storm events these urbanised sections of watercourse has been 
overwhelmed and flooding has occurred. 

5.1.3 In 2001, the EA completed a flood alleviation scheme to reduce the likelihood of 
flooding from the Town Leat.  The as-built details of the scheme are included within the 
background and 3rd party information package, discussed in Section 2 of this report.  
This scheme reduced the likelihood of flooding, but it is now considered that the scheme 
provides protection for a storm event of less than 1 in 100 years. 
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5.2.1 A review of the scheme drawings indicates that much of the Leat is constrained 
below the urban fabric and the opportunities for online upsizing would appear limited 
without the demolition of existing buildings. 

5.2.2 The scheme drawings indicate that the capacity of the culverted sections were 
maximised through repairs, lining and replacement and this dictated the capacity of the 
system.  

5.2.3 Strategic flood storage areas were provided within the Town and these are 
mobilised when the capacity of the culverted sections is exceeded.    

5.2.4 Based on the constraints of the Town, strategic flood storage would provide an  
effective solution as modern drainage practice would determine that continual upsizing 
to accommodate defined storm events is not a sustainable approach as whatever design 
event is catered for it is likely to be exceeded. 
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5.3.1 Based on South West Water’s sewer records it has been established that the 
225mm sewer accepts flows from Priory Road and the housing estate to the north. 
Cornwall Highways reported that in the winter of 2009 this system surcharged and 
caused the road surface to lift.  Based on the area connected to this relatively small 
diameter pipe, this situation is likely to be repeated.  

)3' &��4��&�6�06** �6*����*4A�����&�*�	��4 �
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5.4.1 Overland flow routes will always take the most direct (and steepest) route to the 
lowest level.  In the case of Bodmin this is the alignment shown on the existing drainage 
catchment plan in Appendix A of this report.  Unfortunately, historic development 
patterns have built perpendicular to the alignment of the natural watercourse, thus 
providing a number of barriers.  This situation is most apparent at Church Square and in 
Crockwell Street.  In recent years these locations have experienced the worst of the 
flooding incidents and are likely to do so in the future. 

5.4.2 Flooding is also recorded at Radnor Close, Hillside Park and Berrycoombe Hill. 
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5.5.1 Church Square is the confluence of Priory Road, Turf Street and Dennison 
Road and is a relative low point, where historically the road network crossed the Leat. 
During heavy rainfall events the Square is the low-point of the overland flood flow from 
the connecting streets and consequently the adjacent buildings are the first to flood.  

5.5.2 Discussions with Cornwall highways indicates that the highway gullies are 
sufficient to accommodate the flows generated by the carriageway, but during heavy 
rainfall they quickly become overwhelmed by excess flows being shed from other 
streets.  In addition, the Leat is relatively shallow at this location and soon becomes 
surcharged reducing the ability for the gullies to empty.   
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5.6.1 Overland flow commences on Beacon Hill which is steep and has a limited 
number of gullies on it.  As a consequence surface water flows onto Fore Street and 
then consequently into Crockwell Street.  To address this, an open grid manhole has 
been located at the low-point of Crockwell Street.  During heavy rainfall this discharge 
point becomes overwhelmed and enters the properties at the low-point of the street. 
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5.7.1 Cornwall highways reported that this property is flooded during high rainfall 
events.  An inspection of the site indicates that due to the topography and the road 
layout this property is the low-point and forms part of an overland flow route when the 
Leat overflows. 
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5.8.1 The Leat is culverted under Hillside Park and it is considered by the EA that the 
flooding in this area is the result of deterioration within the Culvert.  At the time of writing, 
the EA are investigating the matter and preparing solutions.  The EA confirmed that 
returning the culvert to open channel appeared to be the favoured solution. 

)3@ 06** �4/����.����**
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5.9.1 The localised flooding at Berrycoombe Hill is considered to be a result of the 
highway drain being truncated by recent building work and not due to incapacities in the 
Leat.  This matter will be dealt with by Cornwall Highways independently and will not 
form part of the Surface Water Management Plan.   
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5.10.1 In October 2010, a meeting held with the Environment Agency confirmed that 
recent flooding had been identified along St Nicholas Street.  The overland flow route 
associated with this flooding discharges runoff to Priory Park, via St Petroc’s Close. 
During such an event, the existing residential dwellings on St Petroc’s Close are at risk 
of flooding. 

5.10.2 The location of this flooding and the respective overland flow route can be seen 
on drawing 31101/DR/03 in Appendix D of this report.
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5.11.1 Based on data received from the Environment Agency and Halcrow we have 
flooding depths for a 1 in 100 year event in Church Square and Crockwell Street and 
these are included in Appendix E of this report. 

5.11.2 During a 1 in 100 year event, Church Square is predicted to flood to a depth of 
approximately 300mm.  As Church Square is at the low point of the area the velocity will 
be zero (or close to).  

5.11.3 Based on Table 5.10 Church Square represents a ‘moderate risk flood hazard – 
danger for some’. 

Table 5.10 – Danger to people for different combinations of depth and velocity – source:  
Flood Risk Assessment Guidance for New Development – R&D Technical Report 
FD2320/TR2

 

 

 
 

5.11.4 During a 1 in 100 year event, Crockwell Street is predicted to flood to a depth of 
approximately 200mm. As Crockwell Street is at the low point of the area the velocity will 
be zero (or close to).  

5.11.5 Based on Table 5.10 Crockwell Street represents a ‘low risk flood hazard’. 
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5.11.6 Both of the principal locations have at least two egress routes to adjacent areas 
that are not subject to flooding during a 1 in 100 year event. 
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5.12.1 The majority of the surface water drainage discharges into the Leat or other 
piped systems adjacent to it. Despite the completion of the Flood Alleviation Scheme, 
the EA have indicated that parts of the Leat will flood during the 1 in 100 year event.  
Whilst there may be capacity in some parts of the upper levels of the system, it is not 
recommended that any additional flows are added without attenuation as this will 
exacerbate flooding along the Leat, principally at Church Square and Crockwell Street.  
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5.13.1 The overland flow routes are shown on drawing 31101/DR/03 in Appendix D. 

5.13.2 WSP have not modelled these flow routes, however GIS data has been 
received from the EA which indicates flow rates during a 1 in 100 year storm event along 
the length of the Leat.  This data has been interpreted and digitised onto Figure 1 in 
Appendix E of this report. 


