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Executive Summary  
This report outlines the potential impact that development of Blackwell Farm, near Guildford, could 
have on the surface water flood risk downstream, at Wood Street Village and Fairlands.   

A rainfall-runoff model for the study area was created in InfoWorks ICM, following the method set 
out by Environment Agency's national Risk of Flooding from Surface Water modelling project.  A 
baseline scenario was prepared and the results of this were contrasted against observed flood 
incidents.  There was good correlation between the observed and predicted results, providing good 
confidence in the model baseline model. 

A proposed development scenario was created, where the land use of Blackwell Farm was 
converted from rural to urban in line with the proposed development.  The results from this model 
showed an increase in maximum flood extent and flood depth.  Existing flood risk hotspots in Wood 
Street Village and Fairlands increased in extent and were affected by greater depths of flooding.  
Receptors included residential properties and critical infrastructure including a doctor's surgery and 
highways. 

As a ‘major’ development, Blackwell Farm will be required to submit a Surface Water Drainage 
Statement as part of the planning process.  In the County of Surrey, the Defra Non-Statutory 
technical standards for sustainable drainage systems applies.  This states that the discharge from 
greenfield developments should not exceed greenfield runoff rates.  If suitable surface water 
drainage is appropriately implemented the flood risk downstream from the site should not change.  
Due to the existing flood risk to the downstream communities, it is critical that surface water 
generated by the Blackwell Farm site is managed at the site.  Runoff rates should not exceed 
greenfield rates, and any opportunities to provide betterment to the existing flood risk should be 
taken.   

During the modelling, it was noted that there is opportunity for the development of Blackwell Farm 
to provide a reduction of the existing flood risk.  The railway embankment at the northern boundary 
Blackwell Farm retains surface water runoff on the site.  However, there are underpasses and 
culverts which allow the runoff to continue downstream and towards Wood Street Village, Fairlands 
and Whitmoor Common which is a Special Protection Area (SPA), Site of Special Scientific Interest 
(SSSI) and a Local Nature Reserve (LNR).  However, if flow was controlled at the railway 
embankment and prevented from continuing downstream, both the existing and the potential flood 
risk could be managed. Although the management option here needs to consider the impact of the 
change in hydrology on Whitmoor Common in line with the Habitats Directive (1992). 

Worplesdon Parish Council have due concern that the development of Blackwell Farm could cause 
detriment to the community of Worplesdon constituents.  A strong case must be presented by a 
developer or developers as part of the planning process to justify development of this site on flood 
risk grounds.  Key factors that Worplesdon Parish Council should look for in the Flood Risk 
Assessment and Surface Water Drainage Strategy include, designs including an allowance for 
climate change, ongoing maintenance regimes of drainage and opportunities to better manage the 
existing flood risk. 
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1 Introduction 

1.1 Terms of reference  

JBA Consulting were commissioned to prepare a modelling assessment which could examine the 
impact of development on surface water flood risk in the Parish of Worplesdon The driver for this 
study was the proposed development on land at Blackwell Farm, which is one of the sites that has 
been put forward by Guildford Borough Council as part of their new Local Plan.  Guildford Borough 
Council are inviting targeted comments of the revised Local Plan.  Therefore, this study considered 
the impact of the Blackwell Farm development, and provides Worplesdon Parish Council with 
evidence to inform their response to the targeted consultation based on the amendments to Policy 
A26 on Blackwell Farm, Hogs Back, Guildford and Policy 4 (P4) on Flooding, flood risk and 
groundwater protection zones of the revised Local Plan. 

The primary concern with the development was the potential increase of surface water flooding to 
settlements north of the site.  The Worplesdon parish villages of Wood Street Village and Fairlands 
are located downstream of the proposed development and have both experienced surface water 
flooding in the past.  There is concern that increasing impermeable land cover via a development 
from rural to urban land use may exacerbate surface water runoff and therefore flood risk.  It was 
recommended, therefore, that a Risk of Flooding from Surface Water model was developed to 
reliably address all identified flood and drainage issues north of the development site.  Hydraulic 
modelling has been used to 

• Confirm the mechanism of existing flooding problems identified by residents; and 

• Estimate the impact of the proposed development (considering the proposed surface water 
drainage strategy to mitigate overland flows from outside the development boundary) to 
determine how and where the surface water flood risk would change.  

This report documents the model development for the surface water Flood Risk Assessment.  The 
report has been broken down into the following sections: 

• Model build 

• Model verification  

• Model results  

• Conclusions 

• Appendices - mapped modelled outputs 
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2 Study area 
The parish of Worplesdon wraps around the north west edge of Guildford in Surrey.  The parish is 
characterised by dispersed civil parish settlements including Worplesdon, Fairlands, Jacobs Well, 
Rydes Hill, Pitch Place, and Wood Street Village.  This study focuses on the villages of Wood Street 
Village and Fairlands as they both have an extensive history of surface water flooding. 

Blackwell Farm is situated at the southern extent of Worplesdon parish and also crosses Compton 
and Guildford.  It is located on the northern slope of the ‘Hog’s Back’, a locally significant ridge 
running for approximately 10km, from Farnham to Guildford, with the highest point reaching 154 
mAOD.  Currently a greenfield site, there are proposals to develop the farmland into a new 
neighbourhood.  

Figure 2-1:  Study area 

2.1 Blackwell Farm - current site description  

The proposed development site is located at Blackwell Farm, Guildford, GU3 1DF (Figure 2-1).  The 
site is 78 ha in size and is predominately undeveloped (greenfield) occupied by rural farmland and 
framed by significant areas of woodlands and tree belts.  A small area that is in the middle of the 
site area but exists outside of the site boundary is occupied by farmhouse dwellings.  There are 
several existing roads and country tracks that are located within the boundary of the site, including 
Beechcroft Drive and a track leading to Blackwell Farm.  The A3 and A31 are located to the south 
of the study area and adjoin on to roads that exist within the site area.  The A323 is also located to 
the north of the site boundary. A number of woodland areas and tree belts exist at the north of the 
site which lead to a railway line which bound the north western edge of the site.  
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Table 2-1: Site description  

Site name Blackwell Farm, Worplesdon, Guildford, GU3 1DF 

Site area 78 ha 

Existing land use Rural farmland   

Proposed land use A new neighbourhood including up to 1,800 homes, six 
traveller pitches, 30,000m2 of employment land, 500m2 

of comparison retail, approximately 660m2 of 
convenience retail, 550m2 of services and 500m2 of 
community uses, a primary and secondary school.   

OS NGR 496017, 149563  

County  Surrey 

Country  England (NPPF applies) 

Parish Council Worplesdon Parish Council and Shalford Parish Council  

Local Planning Authority Guildford Borough Council   

Lead Local Flood Authority  Surrey County Council  

2.2 Proposed development  

The proposed development is a residential led mixed use development as outlined in Policy A26 in 
the Revised Local Plan and proposes to allocate up to 1,800 homes of which a minimum of 1,500 
homes will be delivered within the plan period, including some specialist and self-build plots, six 
traveller pitches, 30,000m2 of employment on a 10-11ha extension to the Surrey Research Park, 
approximately 500m2 of comparison retail in a new Local Centre, approximately 660m2 of 
convenience retail in a new Local Centre, approximately 550m2 of community uses in a new Local 
Centre, a primary school and a secondary school and part of the site south of land parcel H2 as 
identified in the Green Belt and Countryside Study to be allocated solely for access and the junction 
with the A31 Farnham Road1.  The proposal is classified as major development under the Town 
and Country Planning (Development Management Procedure) (England) Order 2010, as it seeks to 
provide over ten dwellings.  

Vehicular access to the site allocation will include access via the existing or a realigned junction of 
the A31 and the Down Place access road which will be signalised, and from the site to Egerton 
Road, via Gill Avenue. A through vehicular link that will be controlled is required via the access 
routes stated above, to provide a new route for employees and emergency services to the Surrey 
Research Park, the University of Surrey's Manor Park campus and the Royal Surrey County 
Hospital.  

The indicative development proposal plan ensures that the proposal continues to be framed by 
nature.  This would include the adoption of a natural bowl at the heart of the site, an enclosure that 
is reinforced by mature woodland edges and new woodland planting to screen views from the A31 
road.  The wider concept of the proposal is to adopt a robust green infrastructure framework and 
will take an approach where there is higher density housing around a District Centre and a lower 
density housing towards the west of the site.  The proposal is made up of several neighbourhoods, 
with each containing a park at its heart and its own district, neighbourhood or local centre. A 
sustainable urban extension will be an opportunity created, providing bus, cycle and pedestrian links 
into the adjoining urban area and the town centre.  

Despite plans to retain elements of the natural environment, as the proposed development is on a 
greenfield site, it will involve significant increase of impermeable surfaces, and therefore a 
significant increase in runoff.  It should be noted that as a ‘major’ development, Blackwell Farm will 
be required to submit a Surface Water Drainage Statement as part of the planning process.  In the 
County of Surrey, the Defra Non-Statutory technical standards for sustainable drainage systems 
apply.  They state that the discharge from greenfield developments should not exceed greenfield 
runoff rates.   

                                                      
1 Guildford borough Proposed Submission Local Plan: strategy and sites, June 2017. Online at: 
http://www.guildford.gov.uk/newlocalplan/CHttpHandler.ashx?id=24628&p=0 , accessed on 04/07/2017.  
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If surface water drainage is designed in accordance with these standards and is appropriately 
implemented then the flood risk downstream from the site should not change.  However, this study 
considered a 'worst case' impact on flood risk, for example if the drainage were not designed to 
these standards, or if the drainage network were to fail.  Superimposing the flood risk on the 
proposed development suggests that the residences near to the railway line are likely to flood in the 
1 in 30-year model.  In addition, the layout of the proposal does not acknowledge the existing 
watercourses which is a cause for concern and as it presents risk of possible flooding.  

2.3 Watercourses 

Within the study area the Hogs Back is drained by a number of watercourses, which flow south to 
north and discharge into the Stanford Brook at the northern boundary of the parish.  This in turn 
leads into the Hoe Stream which is recognised by the Environment Agency as a high flood risk.  The 
watercourses drain via culverts under the railway line which bisects the parish east to west.   

The watercourses are the main pathway for flood flows to be conveyed through the parish.  Within 
the urban areas or Fairlands and Wood Street Village, a number of culverts have been identified as 
pinch points to the flow, and appropriate maintenance of trash screens is critical to managing high 
flows.  The watercourses are shown in blue on the background mapping in Figure 2-2. 

2.4 Site geology  

The British Geological Survey 'Geology of Britain Viewer'2 was used to identify the local geology.  
There were no superficial deposits of interest within the study area so this discussion focusses on 
bedrock geology. 

The Hogs Back is a chalk ridge.  Chalk acts as a sponge, soaking up rainwater when there is 
sufficient pore space in the geology to accommodate it.  However, when the storage is exceeded, 
chalk can generate rainfall runoff and even cause groundwater flooding.  The presence of chalk 
under the Blackwell Farm site suggests greenfield runoff rates will be relatively low. 

Wood Street Village is predominately underlain by the London Clay Formation which consists of 
clay, silt, sand and gravel.  This is a much more impermeable geology.  As a result, rainfall falling 
directly onto the lower catchment is less likely to infiltrate, and more likely to generate surface water 
runoff.  In addition, runoff draining from the upper catchment (the Hogs Back) is likely to remain on 
the surface rather than infiltrate.   

Fairlands is underlain by London Clay on to the west, exhibiting the characteristics described above.  
The area to the east of Fairlands is underlain by Bagshot Formations, consisting of sand.  Sand is 
generally a more freely draining geology, and is more likely to allow rain water and surface runoff 
to drain into the soil. 

2.5 Flood history  

The villages of Wood Street Village and Fairlands which are located downstream of the 
development site are the main areas where previous flooding has been recorded.  Residents fear 
that development of the proposed site will increase the risk to further flood events in the future. 
Figure 2-2 and Figure 2-3 display evidence of some of the previous surface water flooding that has 
occurred within Fairlands and Wood Street Village. 

Worplesdon Parish Council have recorded flood events in Wood Street Village in 1968, 1990, 2000, 
2002, 2003, 2007, 2012 and 2013.  However, it has been stated that some incidence of flooding 
occurs during most winters.  During December 2013, a property in Stream Banks near Pound Lane 
almost flooded, and a bungalow on Aldershot Road (Sunnyside) near the junction at Frog Grove 
Lane did flood internally.  In the village of Fairlands, at least eight properties were flooded in 
Gumbrells Close and Quakers Way during 2000.  The Doctor's Surgery and Community Centre 
were flooded on three occasions between 2000 and 2013.  Flooding of Fairlands in 2000 was 
reported to be a result of the ditch being blocked by overgrown vegetation as well as heavy rainfall. 

In Wood Street Village the flood forum for Worplesdon Parish Council (2017) 3 stated that there is 
an area of common land close to the A323 which has experienced several incidents of flooding in 

                                                      
2 2 British Geological Survey (BGS): Geology of Britain Viewer 

3 Worplesdon Flood Forum, February 2017. Online at: http://s3.spanglefish.com/s/428/documents/minutes/minutes-2017/minutes--
flood-forum-3-february-2017-v2.pdf, accessed on 31/05/2017.  

http://mapapps.bgs.ac.uk/geologyofbritain/home.html
http://s3.spanglefish.com/s/428/documents/minutes/minutes-2017/minutes--flood-forum-3-february-2017-v2.pdf
http://s3.spanglefish.com/s/428/documents/minutes/minutes-2017/minutes--flood-forum-3-february-2017-v2.pdf
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the past.  The 2014 Flood Forum4 reported that the car parks in Pine Park along Aldershot Road 
(A323) have been previously covered by up to six inches of water.  Frog Grove Lane was also 
reported to have flooded in the 2012 Flood Forum5, extending from Sandiacre Nurseries to Four 
Acre Stables (A323).  Flooding in 2012 had also been reported to occur in patches from Fairlands 
to Bailes Lane, Normandy.  Isolated weir kerbs along the stretch of this road of the A323 which are 
linked to ditches that drain into Wood Street Brook on the north side were contributory causes of 
this flooding.  

The forum stated that the ditch behind the rear of the playing fields in Fairlands feeds the flooded 
area.  It has been suggested that the ditch from the bridge on Littlefield Common near the playing 
field needs to be re-dug to ensure that water flows through the common to the culverts beneath the 
A323.  The forum also stated that during heavy rain, surface water is pooling on the carriage way 
on Aldershot Road (A323) between Hunts Farm and Gravetts Lane which affects both directions 
and can block the entire carriageway.  The 2015 Flood Forum reported that sewers in Fairlands had 
been overloaded with surface water, including along Gravetts Lane.  Surface water flooding was 
also reported to have occurred in March 2015 which caused flooding onto the common at Rydes 
Hill Road near Fairlands.  

It has previously been suggested that if Blackwell Farm is developed, the surface water run-off 
would exacerbate existing problems in Wood Street Village and Fairlands.  If the site is developed, 
considerable drainage and flood prevention measures would have to be put in place.  It has also 
been questioned whether the local sewage works will be able to cope with the proposed level of 
housing at the site. 

 

                                                      
4 Worplesdon Flood Forum, February 2014. Online at: http://www.parish-council.com/worplesdon/documents/minutes/minutes-
2014/minutes-of-flood-forum-meeting--7-february-2014--approved.pdf, accessed on 31/05/2017. 

5 Worplesdon Flood Forum, October 2012. Online at:  http://www.parish-
council.com/Worplesdon/documents/minutes%202012/minutes%20of%20flood%20forum%20-
%2019%20october%202012%20(2).pdf, accessed on 31/05/2017. 

http://www.parish-council.com/worplesdon/documents/minutes/minutes-2014/minutes-of-flood-forum-meeting--7-february-2014--approved.pdf
http://www.parish-council.com/worplesdon/documents/minutes/minutes-2014/minutes-of-flood-forum-meeting--7-february-2014--approved.pdf
http://www.parish-council.com/Worplesdon/documents/minutes%202012/minutes%20of%20flood%20forum%20-%2019%20october%202012%20(2).pdf
http://www.parish-council.com/Worplesdon/documents/minutes%202012/minutes%20of%20flood%20forum%20-%2019%20october%202012%20(2).pdf
http://www.parish-council.com/Worplesdon/documents/minutes%202012/minutes%20of%20flood%20forum%20-%2019%20october%202012%20(2).pdf
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Figure 2-2:  Photographs demonstrating flood incidents in Fairlands 
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Figure 2-3:  Photographs demonstrating flood incidents in Wood Street Village 
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3 Model build 
In JBA's original proposal it recommended that Surrey County Council's Risk of Flooding from 
Surface Water (RoFfSW) model was rerun to simulate the pre and post-development scenarios.  
However, this model could not be made available by Surrey County Council due to licencing issues.  
Therefore, a new model was built, closely following the RoFfSW modelling method6 where possible. 

For the Worplesdon surface water modelling, the hydraulic modelling software InfoWorks ICM was 
selected.  InfoWorks ICM was a suitable software in this case, because it can represent direct 
rainfall and overland flows within one modelling platform. 

3.1 Available data 

This section outlines the data used to inform the Blackwell Farm modelling project. 

3.1.1 Topographic data 

One-metre resolution LIDAR data was not available from any one supplier.  Environment Agency 
(EA) LIDAR data is freely available, however, the EA's LiDAR coverage of the UK is not complete, 
and there was a large area of the study area where free LiDAR was not available.  Therefore, 
additional LIDAR data was procured from BlueSky data services to fill in the area of the catchment 
that EA 1m LIDAR was not covered by.  The source of LiDAR data is shown in Figure 3-1.   

The LIDAR data demonstrates that the site generally slopes away from the Hogs Back northwards 
towards the villages of Wood Street Village and Fairlands.  The highest point of elevation within the 
site boundary is at the far southern tip, which has an elevation of 112mAOD.  The topography 
gradually reduces northwards through the site, with the central area of the site having a high point 
of 87mAOD.  The western and eastern boundaries of the site slope inwards towards the centre of 
Blackwell Farm.  The northern area of the site near Wildfields Farm has an elevation of around 
66mAOD.  The lowest point of the site is at the north eastern tip adjacent to Stephenson Road and 
has an elevation of 64mAOD. 

                                                      
6 National modelling and mapping method statement - May 2013 
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Figure 3-1:  1m LIDAR DTM data 

The LiDAR data used in the model was filtered, this means that the building and vegetation was 
removed to represent a bare earth condition.  Generally, the railway embankment was also stamped 
out of the LiDAR at river crossings.  However, an additional DTM edit was added at the railway 
embankment, where a watercourse crossing had not been removed from the embankment, causing 
an artificial barrier to flow.  DTM edits were made using a mesh level zone in the model, discussed 
in Section 3.2.1. 

3.1.2 Land use data 

OS StreetView mapping and aerial photography has been used to define land use across the 
catchment.  This data has been used in the model build to define where surfaces are urban (roads 
and buildings) or rural (grassland and woodland).  It was also used to define building footprints, 
roughness zones, infiltration zones and mesh zones, discussed in Section 3.2.1.  

3.2 Model development 

This section describes the development of the model representing the baseline and proposed 
development scenarios. 

3.2.1 Baseline model 

The initial model build focused on recreating current conditions.  This provided opportunity to 
correlate model output with observed events and formed a baseline against which the post-
development scenario could be tested.  The baseline model was a full rainfall-runoff hydraulic model 
of the whole catchment area draining through the site and its vicinity.  
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The 2D Model 

The development of the 2D model is outlined in Table 3-1.  

Table 3-1: 2D Model Development  

Physical 
Feature 

Model 
Feature 

Count Description 

Topography 2D zone 1 The 2D zone was the whole topographic 
catchment as defined by the watershed around 
the study site. 

The 2D zone was then divided into a mesh of 
elements. 

Each element took its elevation from LiDAR. 

The elements varied in size.  

The roughness and infiltration rate of each 
element in the 2D model was set by overlying 
zones as described below. 

A rainfall storm was applied across the 2D zone 
for the 0.33, 1, 1+ climate change and 01% 
Annual Exceedance Probabilities. 

Land cover Roughness 
zones 

48 The roughness zones were digitised using OS 
StreetView mapping of the study site 

Each land surface has its own defined 
roughness 

Woodlands: 0.07 

The background 2D zone was given a 
roughness of 0.05 to define grassland across the 
rest of the catchment  

Buildings Mesh 
zones  

283 The buildings and structures were defined as 
areas in the model raised by 0.1m (a typical 
threshold level).   

Rainfall 
losses 

Infiltration 
zones 

6 Urban areas have a fixed runoff rate of 70% plus 
a loss of 12 mm/hr to represent the drainage 
capacity.  

Rural areas have a runoff rate based on the 
ReFH losses model7. 

Embankment Mesh 
zones 

1 The embankment on the north eastern area of 
the site boundary by the railway has been edited 
with a cut to allow for greater flows to pass 
through the 2D zone in the model. 

 

The 2D model schematic for Blackwell Farm model can be seen in Figure 3-2.  Features and land 
uses across the catchment have been defined with mesh zones and roughness zones.  

 

                                                      
7 See section 3.2.3 of Environment Agency, 2013, Updated Flood Map for Surface Water National Scale Surface Water Flood 
Mapping Methodology (2013) 
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Figure 3-2: Blackwell Farm 2D model schematic 

 

3.2.2 Rainfall 

The UK Flood Estimation Handbook (FEH) was used to estimate rainfall8.  This divided England 
and Wales into approximately 7,100 5km x 5km "tiles" that provided the basis for rainfall estimation.  
For each tile, a model of rainfall depth-duration-frequency (DDF) is available from the FEH CD-
ROM at the tile centroid and the technique is outlined in Volume 2 of the FEH (Faulkner, 1999).  
Average DDF parameters for the whole catchment were applied to the model. 

Rainfall graphs were calculated for a range of return periods including the 1 in 30-year, 1 in 100-
year, 1 in 1000-year and 1 in 100 year plus climate change AEPs.  In line with the RoFfSW modelling 
methodology, three storm durations were used, the 1, 3 and 9-hour.  Use of multiple storm durations 
means that the final mapping is more representative of a 1 in X chance flood, rather than only 
representing a 1 in X chance rainfall event. 

3.2.3 Rainfall Runoff  

Following the RoFfSW modelling methodology, rainfall runoff controls vary according to a rural or 
urban land use.  In a rural area, the production of runoff is dominated by natural processes, 
controlled by geology, soil type and land use.  These processes are conceptualised in a hydrological 
model called the ReFH losses model (Kjeldsen et al., 2005).  In urban areas, the production of runoff 
is dominated by the percentage of impermeable and the drainage network.  In urban areas, it is 
common practice to set a fixed rainfall runoff rate of 70%.  In addition, the RoFfSW modelling method 
assumed a default drainage capacity of 12mm/hr.  This value was chosen as it is considered a good 

                                                      

8 Flood Estimation Handbook (2017) online at https://www.ceh.ac.uk/services/flood-estimation-handbook .Accessed on 22/06/2017.  
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average runoff coefficient for built-up areas including gardens and green verges and a mix of city 
centre and more suburban land uses. 

Following the RoFfSW modelling method, the study area was divided into 250m grid squares and 
the land use of each cell was determined based on whether it was predominately urban or rural.  
Within these cells the rate of rainfall was controlled by either a rural or urban attribute.  The land 
use was determined per scenario, and this change in rainfall runoff control was the only variation 
between the baseline and the proposed development model scenarios.  The land use profile applied 
to each scenario is shown in Figure 3-3. 

For rural areas, the RoFfSW model uses a calculates the ReFH losses at each 250m grid depending 
on the geology.  In the Worplesdon model, average rural losses have been applied representative 
of the whole catchment. 

Figure 3-3:  Land use 

 

 

3.2.4 Boundary conditions 

The rainfall runoff generally drains towards the Stanford Brook.  The boundary of the 2D zone has 
been set to normal conditions to allow water to freely flow out of the study area. 

3.2.5 Scenario testing 

Once the baseline model and network were confirmed, a scenario was created to test the impact of 
the proposed development of the Blackwell Farm site and the impact of flooding downstream due 
to the corresponding change in land use.  Particular attention was given to the areas of Wood Street 
Village and Fairlands where there has already been a significant amount of previous surface water 
flooding.  

• Scenario 1: Baseline - Representation of rural rainfall runoff conditions to reflect the current 
rural land use of the site area  

• Scenario 2: Proposed development - Representation of urban rainfall runoff conditions on 
the site under developed conditions  
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4 Model Verification 
The performance of the Worplesdon parish Model for Blackwell Farm and the surrounding villages 
of Wood Street Village and Fairlands was tested against recorded flood history and reports 
documented on the Worplesdon Flood Forum. 

In addition, a check of the model results was made against the Risk of Flooding from Surface Water 
(RoFfSW) mapping, which is the best available surface water flood risk mapping.  This has been 
used as a sensibility check of results.  

4.1 Comparison with flood incidents 

Flood incidents recorded in the study area are discussed in 2.5.  This section examines how 
observed flooding correlates with the flooding predicted in the Worplesdon baseline model. 

4.1.1 Wood Street Village 

In Wood Street Village, the model predicts high surface water flood risk (1 in 30-year return period) 
to areas of Wildfield Close, Pound Lane, Pound Hill, Oak Hill and Frog Grove Lane (Figure 4-1).  
This matches with flooding observed on Oak Hill and Pound Lane, Baird Drive, Stream Banks and 
Frog Grove Lane.  The model shows flood water encroaching on the rear gardens of the houses on 
Frog Grove Lane, getting closer to the houses further north. 

Figure 4-1:  Comparison of model results with flood incidents at Wood Street Village 

 

4.1.2 Fairlands 

In Fairlands, the model predicts high surface water flood risk (1 in 30-year return period) to the 
Fairoaks area of Aldershot Road, Grumbrells Close, Quakers Way, Brocks Drive and the doctors 
surgery car park, which all matches well with observed events (Figure 4-2). 
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Figure 4-2:  Comparison of model results with flood incidents at Fairlands 

 

4.1.3 Elsewhere in study extent 

A high risk of flooding is also predicted to the east of the study area, at the science park and the 
Park Barn neighbourhood of Guildford.  These areas are outside the model extent and this study 
has not accessed records of flooding to verify this extent.  However, flooding has been recorded on 
Broad Street and Gravetts Lane further down on the same flow path which verifies this flooding 
pathway.  The baseline model flood extents compared to recorded flood incidents is shown in Figure 
4-3.  

Guildford Borough Council undertook flood defence work in Applegarth Avenue as detailed in the 
Guildford Surface Water Management Plan (SWMP) which exists to the north east site boundary9.  
There are two ordinary watercourses in the Applegarth area, with one existing along the western 
boundary of Applegarth Avenue and another emerging out of a culvert near Roam Farm Road 
before joining the first watercourse downstream of new flats that have been developed on St Mary's 
Way.  The SWMP states that upstream of Roman Farm Road the unnamed watercourse drains into 
the surface water sewer network, with the majority of the contributing area of the surface water 
sewer network area being drained via surface water sewers.  Flooding in this area is likely to be 
caused by exceedance from the highway and sewer drainage networks.  There has also been 
recorded flooding to a number of properties on Hunts Close which is likely to be a result of the area 
being in a natural depression.  As a result it is likely that exceedance from the highway and sewer 
network are ponding in this area.  Flood defence options that were assessed in Applegarth include;  

• upsizing the highway drainage on Hunts Close though new gullies where necessary to 
enable the water to drain away which would reduce the risk of flooding to properties,  

• maintenance of both watercourses within the area, and  

• re-arrangement of the culvert under Roman Farm Road is recommended to ensure the 
existing system can convey as much runoff as possible.   

                                                      
9 Guildford SWMP, 2014, online at: http://www.guildford.gov.uk/newlocalplan/CHttpHandler.ashx?id=15895&p=0, accessed on 
04/07/2017.  

http://www.guildford.gov.uk/newlocalplan/CHttpHandler.ashx?id=15895&p=0
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This study at Applegarth and particularly the risk to Applegarth Avenue from the two watercourses 
that exist as outlined in the SWMP should be considered in the proposed development of Blackwell 
Farm as they run through the site area.  The layout of Blackwell Farm to date does not acknowledge 
these two existing watercourses which are a cause for concern and pose threat to risk of flooding 
under the development of the site and to the downstream villages in the parish of Worplesdon.  

Figure 4-3:  Recorded incidents and Worplesdon model results 

 

4.1.4 Conclusion of historic verification 

Comparing the baseline Worplesdon model results against recorded flood incidents has shown 
good correlation between the observed and predicted flooding.  This provides good confidence in 



 
 

  
2017s5991 - Worplesdon Parish Council SW FRA (v4 July 2017).docx 16 

 

the model results.  Therefore, we can conclude the current day modelling is an acceptable baseline 
against which the proposed development results can be tested. 

4.2 Comparison with the Risk of Flooding from Surface Water mapping 

This section compares the Worplesdon model results with the RoFfSW model results.  The 
modelling approach for the Worplesdon baseline modelling followed the method set out by the 
RoFfSW.  However, due to the availability of data, the modelling techniques are slightly different.  
Therefore, it is not expected the outputs from the RoFfSW modelling will match the bespoke 
modelling undertaken as part of this flood risk assessment, but, it has been used as a sensibility 
check of results.  The risk mapping from both models in shown in Figure 4-4.   

Figure 4-4: RoFfSW and Worplesdon model results  

A comparison of the model results indicated that the Worplesdon baseline model predicts less 
flooding than the RoFfSW modelling.  This is particularly the case in the lower risk event (1 in 1000 
year).  This suggests that using a catchment average loss of rainfall is potentially over estimating 
the infiltration potential in some areas.  This is likely due to the difference in geology in the 
catchment, including chalk, clay and sandstone.  As a result, using one losses model for all rural 
geologies is over simplifying reality, whereas calculating the rainfall runoff for each geology type is 
more representative. 

One key difference in the modelling approaches is the lowering of the railway embankment at the 
boundary of the Blackwell Farm development.  This lowering represents a railway culvert, and 
allows surface water runoff to continue downstream, as it would in reality.  The impact of this was 
to prevent extensive ponding of surface water at Blackwell Farm and instead predicts a higher risk 
of flooding in Wood Street Village itself, as has been observed. 
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5 Model results 
The model results from the baseline and scenario tests are outlined in the following section. 

5.1 Baseline model 

This section summarises the final model results of the baseline model.  The maximum flood extent 
predicted for the baseline scenario under each design storm is shown in Figure 5-1.  

Figure 5-1:  Worplesdon baseline model results 
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The results show there is a high risk of surface water (1 in 30-year return period) flooding conveyed 
along valley bottoms and via the drainage watercourses.  Areas that are presented as being directly 
in the flow path through Wood Street Village include Pound Lane, Pound Hill, Wildfield Close and 
Baird Drive.  The flow path is generated by a combination of runoff draining from further up the 
catchment and rain which has fallen locally. 

There is a secondary flow path from the east of Blackwell Farm site boundary under the 30-year 
AEP flood event which follows the route of an unnamed watercourse which drains into Stanford 
Brook.  This flow routes contributes to flood risk evident in the village of Fairlands, with particular 
ponding occurring around the pond adjacent to Aldershot Road.  

5.2 Scenario test 

This section summarises the final model results of the scenario testing.  The maximum flood extent 
predicted for the baseline scenario under each design storm is shown in Figure 5-1.  

Under a post-development scenario (assuming that the developer does not put in place drainage to 
current national non-statutory standards), the area of high surface water flood risk is significantly 
increased on both the western flow path intersecting Wood Street Village and the eastern flow path 
intercepting Guildford and Fairlands.   

The flooding hotspot areas of Wood Street Village and Fairlands continue to be a concern under 
the developed scenario as the problem is exacerbated, with wider residential areas becoming at 
high (1 in 30-year) risk of surface water flooding.  A description of these areas is included in Section 
5.3. 
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Figure 5-2:  Worplesdon post-development model results 

 

5.3 Results comparison 

This section provides a summary of the key observations in the focus areas. 

5.3.1 Wood Street Village 

A map of the surface water flood risk (1 in 30-year) in Wood Street Village is shown in Figure 5-3.  
This section describes the flood risk in Wood Street Village under both scenarios tested, baseline 
and proposed. 

 Stream Banks - Under the developed site scenario this road is at greater risk of surface 
water flooding, particularly the upper end of the road under the 30-year and 100-year storm 
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events. Around the junction with Stream Banks and Pound Hill increased flood risk exists 
for the 1000-year storm event. 

 The Oval - Risk of flooding from surface water increases around The Oval and St Albans 
Close. 

 Chapelhouse Farm - Greater surface water flood risk under all return periods compared to 
the pre-development scenario. 

 Wood Street School - This area appears to experience the same level of surface water flood 
risk under both scenarios. 

 Oak Hill - Pond adjacent to Oak Hill Road (north west of development site) displays a 
significant increase in surface water flood risk under the developed scenario of all return 
periods with the potential to affect more properties around the lane opposite Wood Street 
Green. 

 Pound Lane - Flood risk increases around the watercourse that exists adjacent to Pound 
Lane and extends to properties along the road. 

 Baird Drive - Approximately 50% more properties along this residential road are at risk of 
flooding under the post-development scenario. 

 Broad Street - Under the pre-development scenario only the land adjacent to Broad Street 
was affected by surface water flood risk, compared to the developed scenario which caused 
the risk of flooding to extend to the residential road. 

 White Hart Lane - greater risk of flooding under the 1,000-year return period where the 
watercourse runs under the road. 

 Frog Grove Lane - Under the developed scenario significantly more of the lane is covered 
by potential surface water for the 30-year and 100-year return periods. A greater proportion 
of the land to the west of the lane is also at risk of more surface water flooding under the 
1,000-year storm event. 

 Aldershot Road - At the interchange between Aldershot Road (A323) and Frog Grove Lane 
a greater risk of surface water flooding is posed under the developed scenario for the 100-
year and 1000-year events, affecting the Four Acre Stables and the residential properties 
adjacent to the junction. 

In addition, to greater flood extents, the maximum depth of predicted flooding also increased under 
the proposed development scenario.  The depth grids exported from the model are shown in 
Appendices A and B. 
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Figure 5-3:  High surface water flood risk comparison of the baseline and proposed development 

scenarios in Wood Street Village 

 

5.3.2 Fairlands 

A map of the surface water flood risk (1 in 30-year) in Fairlands is shown in Figure 5-4.  This section 
compares the flood risk in Fairlands under both scenarios tested, baseline and proposed. 

 Louis Fields Roundabout - Flood risk under the 30-year and 100-year storm events 
occurred around this roundabout under the post-development scenario as oppose to no risk 
of surface water flooding prior to development. 

 Littlefield Way - No flood risk existed along this road under pre-development conditions, 
however the entire road had flood risk evident under the post-development scenario for all 
three return periods 

 Fairlands Road - Under the developed scenario this road displayed risk of flooding along 
the whole stretch of the road compared to the pre-development results which only affected 
the tip of the road. 

 St Michaels Avenue - The area at flood risk increased significantly under this scenario. 

 Gumbrells Close - Approximately 20% more of this road is predicted to be at flood risk under 
the developed site scenario. 

 Quakers Way - Flooding is exacerbated under the post-development scenario, covering a 
greater amount of the residential properties under all 3 return periods 

 Brocks Drive - Under the baseline scenario there is no risk of flooding to this area, however 
under the post-development scenario there is risk of flooding from each of the return 
periods. 
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 Holly Lane - Flood under the pre-development scenario existed just on the land surrounding 
Holly Lane, however under the developed scenario areas of this road are at risk of surface 
water flooding under the 30-year event. 

 Brooke Forest - Experiences flooding in the 30-year and 100-year events under the post-
development scenario. 

 Fairlands Avenue - Flood risk is increased to houses either end of Fairlands Avenue, 
however greater risk exists towards the western side. 

 Aldershot Road (A323) (eastern area) - Pre-development, flooding just affects land either 
side of the A323.  Post-development, there is highway flooding at several key locations 
along Aldershot Road, including the roundabout at the Holly Lane junction, under all 3 return 
periods. 

 Fairlands Farm - Risk of flooding under the baseline scenario is limited to the 30-year storm 
event, however in the post-development scenario the risk is extended to the 100-year and 
1000-year events. Risk of flooding is also evident at Roker Park Golf Course. 

In addition, to greater flood extents, the maximum depth of predicted flooding also increased under 
the proposed development scenario.  The depth grids exported from the model are shown in 
Appendices A and B. 

Figure 5-4:  High surface water flood risk comparison in Fairlands 
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6 Conclusion 
Both Wood Street Village and Fairlands, within the Worplesdon parish have previously experienced 
surface water flooding.  Upstream of these communities is Blackwell Farm, which has been put 
forward for a major redevelopment.  There is concern that this redevelopment could exacerbate the 
existing surface water flood risk to the existing communities.  Therefore, Worplesdon Parish Council 
commissioned JBA Consulting to undertake an assessment of the existing flood risk and examine 
how this might change if the Blackwell Farm site was to be developed.   

A rainfall runoff model was built by JBA Consulting, covering the topographic catchment draining 
towards Wood Street Village and Fairlands, Worplesdon.  The model extent includes the proposed 
development at Blackwell Farm, situated on the northern face of the Hogs Back.   

The baseline model predicts surface water ponding downstream in certain areas of Pound Lane, 
Aldershot Road, Gravetts Lane and St Michaels Avenue.  Therefore, we have confidence that the 
baseline model performs well and recreates observed flooding mechanisms. 

A scenario was created to test the impact on the Blackwell Farm development on flood risk to Wood 
Street Village and Fairlands.  In the proposed development scenario, the natural runoff surface was 
replaced with an urban runoff surface.  As a result, more rainfall runoff was generated from the 
developed site and routed through the downstream communities. 

The testing showed that development of Blackwell Farm and the change in land use would cause 
increased flood risk to areas downstream of the site, affecting properties, infrastructure and 
community facilities in the villages of Wood Street Village and Fairlands.  Under all return periods 
there was a greater risk of flooding from surface water runoff along the main flow paths running from 
the north east boundary of the site under the proposed developed scenario, impacting Wood Street 
Village and Fairlands.  In addition, Guildford is also adversely impacted by the development, 
although this is outside of the scope of this study to analyse in detail.  The proposed plans for the 
site do not take account for the existing watercourses.  These watercourses have been identified 
as key conveyance routes for flood water, therefore it is advised that the proposed development 
plans are revised to take account of these.  Plans should consider the importance of flood risk 
management for downstream communities and water quality and quantity for downstream 
environmental designations. 

As a ‘major’ development, Blackwell Farm will be required to submit a Surface Water Drainage 
Statement as part of the planning process.  In the County of Surrey, the Defra Non-Statutory 
technical standards for sustainable drainage systems apply.  They state that the discharge from 
greenfield developments should not exceed greenfield runoff rates, and also that they must not 
increase flood risk elsewhere.  The Surface Water Drainage Statement should include detailed 
calculations of runoff and storage volumes, designs showing how the required volume of water will 
be stored, where it will be discharged, and what arrangements are in place in case of exceedance 
of the system capacity.  It is noteworthy however that the Defra Non-Statutory technical standards 
do not include consideration of climate change.  It is important climate change would create further 
surface water flood risk over the lifetime of the development, and drainage should be designed to 
accommodate this.  

If suitable surface water drainage is appropriately implemented the flood risk downstream from the 
site in theory should not change.  Due to the existing flood risk to the downstream communities, it 
is critical that surface water generated by the Blackwell Farm site is managed within the site.  Runoff 
rates should not exceed greenfield rates, and any opportunities to provide betterment to the existing 
flood risk should be taken.  There is opportunity for the development of Blackwell Farm to provide 
a reduction in downstream flood risk.  The railway embankment at the northern boundary Blackwell 
Farm retains surface water runoff on the site.  However, there are underpasses and culverts which 
allow the runoff to continue downstream and towards Wood Street Village and Fairlands.  If flow 
was controlled at the railway embankment and prevented from continuing downstream, the existing 
and the potential flood risk could be managed.  However, when considering this option in more 
detail, consideration must be made to the hydrology of Whitmoor Common to avoid causing 
detriment to this Special Protection Area (SPA), Site of Special Scientific Interest (SSSI) and a Local 
Nature Reserve (LNR)10. 

                                                      
10 Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora, online at: 
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm accessed on 04/07/2017. 

http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm%20accessed%20on%2004/07/2017


 
 

  
2017s5991 - Worplesdon Parish Council SW FRA (v4 July 2017).docx 2 

 

Worplesdon Parish Council have due concern that the development of Blackwell Farm could cause 
detriment to the community of Worplesdon constituents.  A strong case must be presented by 
developer as part of the planning process to justify development of this site on flood risk grounds.  
Key factors that Worplesdon Parish Council should look for in the Flood Risk Assessment and 
Surface Water Drainage Strategy include, designs including an allowance for climate change, 
ongoing maintenance regimes of drainage and opportunities to better manage the existing flood 
risk. 
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Appendices 

A Appendix A - Baseline model - depth grids 
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B Appendix B - Post-development - depth grids 
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