
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

CORRESPONDENCE 
 

 

 

 

 



Our reference:  14672 EIR 
 
02 January 2019 
 
Dear Mr Woodward, 
 
Thank you for your request of 18 December 2018 in which you asked for the following information:   

I am trying to ascertain as to the ownership of the drainage ditch that runs alongside the western 
side of the A44/Woodstock Road between Yarnton and Begbroke, Oxfordshire. An approximate 
postcode would be OX5 1PU. I have attached an indicative map. 

Please find our response below in bold: 
 
Oxfordshire County Council does not maintain records of third party land ownership. 
 
At the location shown on the plan supplied, the publicly maintained highway extends from 
boundary to boundary. The boundary feature can often be formed by a fence, wall or 
hedge, tree line, or the roadside edge of a ditch or stream.  As a general rule, hedges, and 
trees growing in the hedgerow, and the ditches in front of them, are the responsibility of 
the adjoining landowner.  
 
In this case the A44 road shown in the plan is a publicly maintained highway and the 
publicly maintained highway extent goes to the roadside edge of the ditch on the western 
side. 
 
For enquiries regarding the extent of the public highway please contact our Highway 
Records Team via email at  highway.records@oxfordshire.gov.uk. 
 
 
Internal review 
If you are dissatisfied with the service or response to your request you can ask for an internal 
review as follows: 
 

• Contact the Complaints & Freedom of Information team in Law & Governance:  
foi@oxfordshire.gov.uk  

• Use the online complaints form on our website: www.oxfordshire.gov.uk/complaints   

• Write to the Complaints & Freedom of Information team at the FREEPOST address:  
 
Corporate Complaints Team 
Oxfordshire County Council 
FREEPOST (RTLL-ECKS-GLUA)  
Oxford OX1 1YA 

 
If you remain dissatisfied with the handling of your request or complaint, you have a right to appeal 
to the Information Commissioner at:  
 
The Information Commissioner's Office, Wycliffe House, Water Lane, Wilmslow, Cheshire, SK9 
5AF.  
Telephone: 0303 123 1113 Website:  https://ico.org.uk 
 

mailto:highway.records@oxfordshire.gov.uk
mailto:foi@oxfordshire.gov.uk
http://www.oxfordshire.gov.uk/complaints
https://ico.org.uk/
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A high-level surface water hydraulic model has been developed using Innovyze InfoWorks ICM 9.0. 

The hydraulic model utilises ground elevation data and rainfall profiles to enhance understanding of 

the existing potential flood risk within and downstream of the site. The model further represents the 

proposed development to represent proposed surface water flow paths and post-development flood 

risk. 

This modelling has been undertaken at a high-level and is conceptual in nature to demonstrate the 

principles of the development. Further design development will be required, ahead of submission of a 

‘Reserved Matters’ planning application to enhance the model representation and integrate the design 

features. 

The following sections outline the approach and results of this high-level surface water modelling. This 

comprises of the following sections: 

▪ Hydraulic model representation 

▪ Rainfall Profiles & runoff coefficients 

▪ Assumptions & limitations 

▪ Results – Baseline Modelling 

▪ Results – Proposed Development Modelling 

▪ Conclusions & Recommendations 

HYDRAULIC MODEL REPRESENTATION 

Ground Model Data Sources 

A combined ground model has been developed based on a number of sources of data. Within this site 

boundary, the ground model is based on topographic survey (25913R1_3D.dwg, received 28th July 

2020). Survey triangles were received within the aforementioned CAD dwg file and were converted 

into a 500mm ASCII ground model via AutoCAD Civil 3D and Global Mapper software. 

Outside of the site boundary, the topographic survey was combined with Environment Agency 1m 

DTM LiDAR downloaded from the data.gov.uk website1and where this was unavailable, OS 50m DTM 

LiDAR; used to cover the entirety of the upstream surface water catchment. The ground model data 

sources are illustrated in Figure D-1. 

The combined ground model was used within a catchment analysis to determine the surface water 

catchment encompassing the site. From this, the 2D model domain extents were developed as a 250m 

offset from the catchment boundary and these were extended further to the south to cover Cassington 

Road. 

An indicative proposed development earthworks model was developed within AutoCAD Civil 3D to 

understand the high-level cut/fill balance within the site. This was combined on top of the previously 

 

 

 

1 https://environment.data.gov.uk/DefraDataDownload/?Mode=survey 

https://environment.data.gov.uk/DefraDataDownload/?Mode=survey
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discussed data sources to represent the proposed development levels and this area is also 

represented within Figure D-1.  

Figure D-1 - Ground Model Elevation Data Sources 

 

Baseline Model – Representation of ditches 

A number of existing surface water drainage ditches were identified within the provided topographic 

survey, which convey water from west to east. This information was confirmed during a site walkover 

on 5th December 2018, which provided additional understanding of the topography of the site. Ditches 

were observed to be small and shallow, approximately 500mm deep and a selection of photographs 

taken during the site visit are shown in Figure D-2. 

However due to the presence of dense vegetation, acquiring detailed survey information regarding 

levels of all the ditches was not possible. Survey of some ditches only recorded as top-of-bank or a 

bottom-of-bank as opposed to a complete ditch geometry on both sides. A conservative approach has 

been utilised to avoid making inaccurate assumptions pertaining to the state and dimensions of the 

ditches and as such the existing ditches are represented solely where these have been surveyed.  

Given the triangulated surface received within the topographic survey, ditches are represented 

explicitly within the baseline ground model and to enhance the representation within the 2D domain, 

top and bottom of bank lines have been imported from the survey data provided and used in the 

hydraulic modelling as breaklines. 
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Figure D-2 - Site visit photographs 

     

The observed existing ditches are shown on the Existing Drainage drawing (MC-WSP-Yarn-XXXX-

SK-D-0504) in Appendix A and the Baseline Model break lines are shown in Figure D-3. 

Figure D-3 - Existing Drainage Ditches 

 

Site Outfall  

Three outfall culverts were observed during site walkover along the eastern boundary of the site and 

are illustrated on the Existing Drainage drawing in Appendix A and also included within Figure D-3. 

These culverts have been incorporated into the hydraulic model as 225mm diameter culverts with 

invert levels inferred from the mesh element ground level.  

Given that the downstream extent of these culverts to the east of the A44, are unknown. CCTV survey 

of these culverts is recommended to further understand the location and condition of these culverts 

and their associated downstream outfalls at the next stage of design. The modelling conducted should 

be updated during the next stage of design following receipt of this information. 
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Proposed Development Model – Conceptual representation of surface water drainage 

features  

In order to offer additional protection to the proposed development from surface water flooding due to 

overland flow from the upstream catchment, a number of ‘cut-off’ ditches and basins are proposed 

along the western boundary of the development. 

The proposed 'cut-off' ditches have been designed to be approximately 0.5m deep channels with a 

0.5m base width and 1 in 3 side slopes providing a cross-sectional area of 1m2. These have been 

incorporated into the model using 'Mesh Level Zones' to create simplified rectangular channel of 2m 

wide and 0.5m deep thereby providing the same cross-sectional area and allowing for representation 

of a similar capacity. 

The two proposed ‘cut-off’ basins have been designed to be approximately 1m deep basins with 

varying plan areas and approximate 1 in 4 side slopes. These have been incorporated into the model 

as a mesh level zone set circa 1m below ground level surrounded, at an approximate 4m distance, by 

a breakline on the western boundary of the basin and a 'Porous Wall' on the eastern boundary of the 

basin to ensure a 1m retained water depth, representative of the retaining top-of-bank. 

The 'cut-off' ditches connect into a network of ‘Enhanced Ditches’ across the site used to convey runoff 

and discharges from the surface water drainage network. The ‘Enhanced Ditches’ are designed circa 

1m deep, and 1m base width with 1 in 3 side slopes. The base area of these ‘Enhanced Ditches’ are 

included within the model as 'Mesh Level Zones', and the assumed top-of-banks are represented as 

break lines. 

A number of culverts are included within the model to provide connectivity between these ditch 

features. These culverts are typically 300mm in diameter however some vary in size up to 900mm in 

diameter to provide additional conveyance. 

As part of the site surface water sustainable drainage strategy, a number of basins are provided across 

the masterplan to attenuate and manage surface water runoff from the proposed development parcels. 

These basins have been illustratively represented within hydraulic model using a similar approach to 

the 'cut-off' basins, using 'Mesh Level Zones' and 'Porous Wall' objects.  

Whilst the basins earthworks have been represented using the aforementioned features, the wider 

surface water drainage network and flow controls have not been included. 

Figure D-4 illustrates the network of proposed 'cut-off' ditches and basins along with the ‘Enhanced 

Ditches’ and surface water attenuation basins. 
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Figure D-4 - Proposed Ditch Network 

 

Proposed Development Model – Residential Parcels Ground Adjustments 

As outlined previously, high-level proposed earthworks have been developed to represent the highway 

network and gain an understanding of the cut / fill requirements across the development. This has 

been imported into the model and is used as the basis for the Proposed Development Model ground 

levels. 

However, further design development of levels is envisaged at the next stage of design. As such it 

may be reasonable to assume post-development finished floor levels will be at least 200mm above 

current highway levels and to this end, residential parcels have been imported into the Proposed 

Development Model as 'Mesh Level Zones' and ground levels within these raised by 200mm. These 

are illustrated in Figure D-5.  

Rainfall Profiles & Runoff Coefficients 

Given the site topography, there are a number of localised, low lying areas and associated catchments 

which are evidenced by the contours on the Existing Drainage drawing (MC-WSP-YARN-XXXX-SK-

D-0504) and Topographical Survey in Appendix A. 
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Figure D-5 – Residential Parcels 

 

FEH catchment descriptors were purchased for a catchment overlaying the majority of the site red line 

boundary. The FEH catchment of approximately 61ha is shown in Figure D-6 against the site red line 

boundary of approximately 37ha and the surface water catchment of circa 96ha. The FEH catchment 

descriptors are shown in Table D-1. 

Figure D-6 - FEH Catchment Boundary 
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Table D-1 - FEH Catchment Descriptors 

CATCHMENT GB 447800 213450 SP 47800 13450 

CENTROID GB 447084 213180 SP 47084 13180 

AREA e 
 

RMED-1H 9.6 
 

C -0.02295 

ALTBAR 77 
 

RMED-1D 30 
 

D1 0.31945 

ASPBAR 68 
 

RMED-2D 39.1 
 

D2 0.34229 

ASPVAR 0.87 
 

SAAR 621 
 

D3 0.23637 

BFIHOST 0.646 
 

SAAR4170 648 
 

E 0.29021 

DPLBAR 0.89 
 

SPRHOST 28.51 
 

F 2.43373 

DPSBAR 23.8 
 

URBCONC1990 0 
 

C(1 km) -0.023 

FARL 1 
 

URBEXT1990 0.0061 
 

D1(1 km) 0.317 

FPEXT 0.1025 
 

URBLOC1990 0.653 
 

D2(1 km) 0.346 

FPDBAR 0.328 
 

URBCONC2000 0.769 
 

D3(1 km) 0.231 

FPLOC 0.358 
 

URBEXT2000 0.0369 
 

E(1 km) 0.291 

LDP 1.67 
 

URBLOC2000 0.467 
 

F(1 km) 2.44 

PROPWET 0.32 

Catchment descriptors were input into ReFH2 to generate design rainfall profiles. Catchment 

descriptors were unchanged with the exception of the catchment area updated to 0.96km2 in line within 

the measured surface water catchment area. 

The critical storm duration for the catchment was calculated by ReFH2 as a 3 hour 30 minute duration 

storm event. Given the short storm duration, the interval was reduced to a 6 minute time step to 

produce smoother rainfall profiles as compared to the ReFH2 default 30 minute time step. Rainfall 

profiles were produced for the following return periods and are shown in Figure D-7. 

▪ 1 in 5 year; 

▪ 1 in 30 year; 

▪ 1 in 100 year; 

▪ 1 in 100 year + 40% climate change; 

▪ 1 in 1,000 year; 

The BGS maps and observed conditions indicate the ground is of a clay nature and may be considered 

to be impermeable. However, given the outline nature of the planning application, detailed site 

investigation has yet to be undertaken and therefore the FEH catchment descriptors provide the best 

available indication of runoff from the catchment. 

The FEH catchment descriptor specify a Standard Percentage Runoff based on Hydrology of Soil 

Types data (SPRHOST) of 28.5%. An Infiltration Zone has been included within the model covering 

the same area as the 2D domain and the rainfall percentage has been set to the SPRHOST value.  

Within the Proposed Development Model, a number of additional Infiltration Zones have been included 

covering the Development Extents (as outlined in Figure D-5) and within these, the rainfall percentage 

has been set to 60% in line with the surface water drainage strategy contributing area.  
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Figure D-7 - ReFH2 Rainfall Profiles 

 

Given the small catchment of less than 1km2 and the high level nature of the modelling conducted, a 

statistical calculation / approach to the hydrology has not been undertaken. Further refinement of the 

hydrology may be conducted during the later stages of design. 

KEY ASSUMPTIONS  

As previously stated, the hydraulic modelling undertaken is high level.  As such, a number of key 

assumptions have been applied which comprise, but are not exclusive to: 

▪ The underlying combined ground model combines OS 50m DTM, Environment Agency 1m 

DTM and Topographic Survey, the merged ground model is considered suitable for this high-

level modelling. 

▪ Ditches are represented in the underlying combined ground model, surveyed top and bottom 

of bank lines are included within the hydraulic model to ensure representation in the mesh 

▪ Three outfalls of 225mm diameter are included with invert levels based on mesh element levels 

(ground levels). 

▪ The residential parcels have been assumed to be 200mm above the indicative proposed 

ground levels. 

▪ The surface water drainage features represented simplistically within the model utilising ‘Mesh 

Level Zones’ to locally depress the modelled ground levels and using 'Porous Walls' to 

represent embankments where necessary.  

o ‘Enhanced Ditches’ are represented as a depression consistent with the base area and 

top-of-banks included as break lines. 

o 'Cut-off' ditches are modelled using rectangular channels of an equivalent cross-

sectional area to the assumed ditch cross section. 

▪ Rainfall profiles have been generated from ReFH2 with no modification of catchment 

descriptors (with the exception of catchment area). ReFH2 calculates a critical storm duration 
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of 3.5hrs, no further hydrological analysis has been conducted such as a statistical approach 

/ method. 

▪ The wider catchment rainfall percentage (impermeability) is set at 28.5% in line with the 

SPRHOST 

o Within the Proposed Development Model, the rainfall percentage within the 

Development Extents is set at 60% in line with the surface water drainage strategy 

contributing area. 
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RESULTS 

Given the high-level nature of the modelling and the assumptions made regarding the size of the three 

culvert/sewer outfalls from the model, these are understood to be at capacity in all modelled events. 

As such, surface water runoff from the site discharges via overland flows typically directed towards 

the known outfalls / low spots in the north and centre of the site and in the vicinity of the medical centre 

and educational facility in the south.  

A number of ‘Network Results Lines’ are included within the model to analyse the peak flows and 

volumes from the site during the modelled events. These are consistent between the Baseline Model 

and Proposed Development Model to allow for analysis of the impact of the impact of the 'cut-off' 

ditches on where surface water flow is directed downstream. The locations of these 'Network Results 

Lines' are illustrated in Figure D-8. 

Figure D-8 - 'Network Results Points' and 'Network Results Lines' 

 

BASELINE MODEL RESULTS 

Given the catchment is ungauged, the publicly available Flood Risk from Surface Water mapping 

provides the best available data against which to verify the Baseline Model. Surface water flood 

extents for the modelled 1 in 100 year event are broadly in accordance with the Flood Risk from 

Surface Water mapping medium risk 1 in 100 year extent, shown in Figure D-9. 
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Figure D-9 - Baseline Model Results - 1 in 100 Year Extents Comparison 

 

Where discrepancies in flood extents do occur these may be considered as a result of the detailed 

topographic survey undertaken across the site and subsequent enhanced representation of existing 

ground levels. 

Given the above, it may be reasonable to consider the Baseline Model largely representative of the 

flows from the catchment and the associated potential flood risk within the development site and 

downstream. 

Subsequent refinement of the Baseline Model is recommended in the next stage of design to enhance 

the representation of existing features including additional survey of ditches and the known culverts / 

outfalls from the site. 

RESULTS – PROPOSED DEVELOPMENT MODELLING 

This high-level modelling has been conducted to illustrate the principles of the proposed surface water 

management strategy, including the proposed network of surface water 'cut-off' ditches and basins to 

mitigate the potential risk of surface water flooding to the proposed development.   

The modelling undertaken to date indicates these 'cut-off' features may be considered to be functional 

in redirecting and collecting overland flows from the upstream catchment. These are illustrated in 

Figure D-10 during the 1 in 100 year event + 40% climate change, in line with the surface water 

drainage strategy design. As discussed previously, the 'cut-off' ditches and basins are subject to 

further refinement and enhancement of the hydraulic modelling during the next stage of design.  
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Figure D-10 - 'Cut-off' Ditch and Basin Performance 

 

Further to this, the modelling undertaken to date indicates there is a potential reduction in peak surface 

water flows and depths off-site as a result of the collection and attenuation of surface water within the 

development. In relation to the 'Network Results Lines' and ‘Network Results Points’ shown in Figure 

D-8, Table D-2 outlines the peak flows discharging from the site via overland flows and depths within 

Rutten Lane immediately adjacent to the site. In all locations, peak flows and depths are significantly 

reduced. 

Table D-2 - Peak Flows and Depths Comparison 

Location Baseline  
1 in 100 year +40%cc 
peak flow 

Proposed Development 
1 in 100 year +40%cc 
peak flow 

Northern Results Line 1.01m3/s 0.81m3/s 

Central Results Line 0.22m3/s 0.01m3/s 

Southern Results Line 0.73m3/s 0.17m3/s 

School Results Line 0.13m3/s 0.13m3/s 

 Baseline  
1 in 100 year +40%cc 
peak depth 

Proposed Development 
1 in 100 year +40%cc 
peak depth 

Doctor Point (within Rutten Lane 
adjacent to Yarnton Medical Practice) 

124mm 80mm 

The Garth Point (at junction of Rutten 
Lane & The Garth) 

17mm 18mm 
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Across the Proposed Development Model, peak flood depths are shown in Figure D-11 where greater 

flood depths are observed in the proposed areas of attenuation. 

Figure D-11 - Proposed Development Model - 1 in 100 Year +40%CC Peak Depths 

 

Proposed Development Model – Overland Flow Sensitivity Test 

As outlined previously, the Development Extents (illustrated in Figure D-5) are included in the 

Proposed Development Model with a 60% rainfall percentage, in accordance with the assumed 60% 

impermeability. A sensitivity test has been developed to exclude the development contributing area 

by setting the rainfall percentage within the Development Extents to 0% and alongside this, removing 

the proposed surface water drainage strategy attenuation basins. 

Figure D-12 shows how overland flows from the upstream catchment pass through the development 

in the centre of the site, upstream of Yarnton Medical Practice and similar flow patterns are observed 

elsewhere across the site. 

As illustrated within the figure, flows typically pass through the development in the green corridors 

proposed with negligible impact to the proposed development parcels. Figure D-12 illustrates how 

flood extents are constrained to outside of the residential parcels and as such, the development may 

be considered at minimal risk of flooding from the upstream catchment.  



 

Yarnton, Oxfordshire WSP 
Project No.: 70048642 | Our Ref No.: MC-WSP-YARN-XXXX-RE-D-0502 October 2021 
Merton College 

Figure D-12 - Proposed Development Model - 1 in 100 Year +40%CC (Overland Flow Routing 

Sensitivity Test) 
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CONCLUSIONS & RECOMMENDATIONS 

High level modelling has been undertaken to understand the existing (baseline) surface water flood 

risk and the potential impact of the proposed development including the provision of surface water 

'cut-off' ditches and basins to the west of the proposed residential development parcels. 

The modelling undertaken may be considered to be high level, with the aim of demonstrating the 

principles of the proposed drainage strategy. The approach is considered an appropriate level of detail 

required to support the outline planning application and further design development is recommended 

at the next stage of the design.  

The baseline modelling is largely consistent with the publicly available Flood Risk from Surface Water 

mapping and as such it may be reasonable to consider the Baseline Model is largely representative 

of the current potential flood risk conditions.  

The Proposed Development Model indicates upstream overland flows are collected and controlled 

within the proposed 'cut-off' ditches and basins. Downstream of the site, peak flows and flood depths 

are reduced and it may be reasonable to assume this is a result of the proposed surface water 

management within the site. Additional sensitivity testing has been undertaken to show how the 

upstream catchment is managed and the development may be considered at little risk of surface water 

flooding from the upstream catchment.  

The principles of the proposed surface water drainage strategy including the use of 'cut-off' ditches 

and basins ensure the site may be developed safely and the post-development surface water flood 

risk may be considered low. 

Given the high-level surface water modelling undertaken to date, it is recommended that this is refined 

and enhanced during the next stage of design.  For example, it would be considered beneficial to 

incorporate the following elements: 

▪ Further survey information to include: 

o Survey of the outfalls from the site (e.g. CCTV) 

o Additional survey of ditches across the site 

▪ Integration of drainage strategy into the proposed site earthworks and holistic modelling of the 

combined proposed levels design. 

▪ Refinement of the model hydrology including use of a statistical approach to rainfall 

▪ Modelling of the proposed drainage scheme following design development (i.e. incorporate 

any sewer collection systems and flow controls)  

 

 

 



 

 

 
 

 

 

The Mailbox 

Level 2 

100 Wharfside Street, Birmingham 

B1 1RT 

 

wsp.com 


