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Foreword 
 

This document has been prepared solely as a Flood Risk Assessment for the Client, A2Dominion 

Developments Ltd. No responsibility or liability will be accepted for any use that is made of this 

document other than by the Client for the purpose it was written. The conclusions resulting from this 

study and contained within this report are not necessarily indicative of future conditions or operating 

practices at or adjacent to the site. 

No person other than the client may copy use or rely on the contents of this document without prior 

permission. 

Some of the information presented within this report is based on third party information which is 

believed to be correct; no liability will be accepted for any discrepancies in accuracy, mistakes or 

omissions in such information. The report also assesses the flood risk in relation to the requirements of 

the Environment Agency and as such assesses the site for a specific flood event and not all flood 

events. The contents of this document must not be copied or reproduced in whole or in part without 

the written consent of Infrastruct CS Ltd 
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 Summary 

A Flood Risk Assessment (FRA) and drainage strategy has been undertaken to accompany 

the planning application for the development of a new Local Centre comprising Retail, 

Commercial and Community floorspace (flexible Use Class A1/A2/A3/B1/D1), with a total 

GEA of 1,476 sqm, and 38 residential units (use class C3) with associated access, servicing, 

landscaping and parking. 

This report has been prepared by Infrastruct CS Ltd on behalf of A2Dominion in 

accordance with the guidelines set out in the National Planning Policy Framework. 

The following table is an overview of the flood risk and drainage strategy for the proposed 

development of the site, based upon currently available information and finds the 

following – 

ITEM RESPONSE 

Site Location 

The site is located in within the New Elmsbrook Village development 

in the town of Bicester, Oxfordshire. The site spans Charlotte Avenue 

on the north and south sides of the road. 

The approximate grid reference 457823 E, 224801 N. 

Size and Current Land 

Usage 

The current site is approximately 0.6715ha in plan and was 

previously used as Agricultural land. 

Flood Zone 
The development site falls entirely within Flood Zone 1, which is 

classified as low probability of flooding. 

Fluvial Flood Risk Low – Refer to Section 6.1 

Overland Flood Risk Low – Refer to Section 6.2 

Groundwater Flood 

Risk 

Low – Refer to Section 6.3 

Sewerage Flood Risk Low – Refer to Section 6.4 

Artificial Flood Risk Low – Refer to Section 6.5 

Proposed 

Development 

Development of a new Local Centre comprising Retail, 

Commercial and Community floorspace (flexible Use Class 

A1/A2/A3/B1/D1), with a total GEA of 1,476 sqm, and 38 residential 

units (use class C3) with associated access, servicing, landscaping 

and parking. 

Based on this assessment, it is concluded that in accordance with the Flood risk 

vulnerability and flood zone compatibility table in Section 5.6 from the Planning Practice 

Guidance document, the report considers the proposed development appropriate. 
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 Introduction 

2.1 Commission 

A2Dominion Developments Ltd has commissioned Infrastruct CS Ltd, to prepare a Flood 

Risk Assessment (FRA) and drainage statement to support a planning application for the 

new Local Centre at the Elmsbrook Residential Development at Bicester.  

2.2 Guidance 

This flood risk assessment has been compiled in accordance with the recommendations 

of the National Planning Policy Framework (NPPF) and the Planning Practice Guidance 

(PPG). 

2.3 Aims and Objectives 

The purpose of this flood risk assessment is to assess the potential flood risks by and to the 

proposed development. It will identify the flood risk zone, potential sources of flood risk, 

consider the proposed drainage and will be used to support the proposed planning 

application.   
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 Site Details 

3.1 Location 

The site is located within the new Elmsbrook residential development, located north of the 

town of Bicester. The proposed Local Centre spans across Charlotte Avenue adjacent to 

the southern river crossing and is accessed via the south eastern access serving the 

residential site.  

Figure 3.1.1 - Site Context  

 

Figure 3.1.2 - Site location 

SITE LOCATION 

SITE LOCATION 
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3.2 Grid Reference 

The Ordnance Survey National grid reference for the centre of the site is: 

457823 E, 224801 N (Nat Grid SU 61081 51020) 

3.3 Topography and Site Description 

The site covers an approximate greenfield area of 0.6715ha, and is located in the new 

Elmsbrook residential development, located north of the town of Bicester. The site 

encompasses the land on either side of Charlotte Avenue between the existing river 

crossing and the energy centre and Eco Business Centre.  

Levels vary within the site between 83.93mAOD to the south-western corner and 

88.30mAOD to the north-eastern corner. The maximum fall across the site is 4.37m over 

148m, giving a gradient of 2.95% (1:33.9) See Appendix A for a copy of the topographic 

survey. 

3.4 Ground Conditions 

Reference to the Geological survey of Great Britain indicates the proposed site spans (east 

west split) following strata: 

 Superficial deposits: No superficial deposits recorded 

Bedrock geology - West: Forest Marble Formation - Limestone and mudstone, 

interbedded. Sedimentary bedrock formed between 168.3 and 166.1 million years 

ago during the Jurassic period. Town Brook at Bicester. 

Bedrock geology - East: Cornbrash Formation - Limestone. Sedimentary bedrock 

formed between 168.3 and 163.5 million years ago during the Jurassic period. 

Eco Village Phase 1. 

Intrusive site investigations carried within the site have confirmed that the ground 

conditions consist of Alluvium Clays overlying the Forest Marble Limestone formation at 

varying depths. Refer to Appendix B for extracts of the site investigation reports for the site. 

3.5 Ground Water 
 

Within the various intrusive tests undertaken across the site down to depths of 1.5m, no 

signs of groundwater were encountered. This report suspects that the water table will be 

representative of the adjacent watercourse which is set approximately 4m below current 

site levels. 

 

A review of the maps within the Cherwell District & North Oxfordshire Council SFRA indicate 

that the site is at a low risk flooding.  

3.6 Existing Site Drainage 

The Thames Water wastewater plans have yet to be updated to show the drainage 

network within Charlotte Avenue/Elmbrook. This report can confirm that an extensive 

network of foul drainage was installed as part of the earlier phases of residential 

development and these systems are within an adoption agreement with Thames Water.  

The surface water network is not being adopted by Thames and purely serves the highway 

network and is covered by the road adoption agreement with OCC Highways. 
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3.7 Existing Watercourses 

The nearest main river watercourse to the site is the Town Brook at Bicester, which is 

located 35m to the west of the site.  

 
Figure 3.7.1 – Local Rivers 

3.8 Environment Agency Groundwater and Aquifer Protection 

Reference to the Environment Agency Groundwater protection zone map shows the area 

is sited within a Minor Aquifer High groundwater protection zone. The Environment Agency 

have defined Source Protection Zones (SPZs) for groundwater sources such as wells, 

boreholes, and springs used for public drinking water supply. These zones show the risk of 

contamination from any activities that might cause pollution in the area. The closer the 

activity, the greater the risk.  

 
Figure 3.8.1 – Groundwater Protection Zones 

 

SITE LOCATION 

SITE LOCATION 
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The Environment Agency use the zones to set up pollution prevention measures in areas 

which are at a higher risk, and to monitor the activities of potential polluters nearby. 

 Proposed Development 

The proposed development consists of creating a new Local Centre to service the 

surrounding residential development. The Local Centre will comprise of Retail, Commercial 

and Community floorspace (flexible Use Class A1/A2/A3/B1/D1), with a total GEA of 1,476  

sqm, and 38 residential units (use class C3) with associated access, servicing, landscaping 

and parking. 

The proposed development plans can be found in Appendix C.  

 Flood Risk Policy 

5.1 Environment Agency Flood Map 

The flood map for the development site shown below suggests that the site wholly falls 

within flood zone 1, which is defined as land assessed as having a less than 1 in 1000 annual 

probability of river flooding in any one year.  

 
 Figure 5.1 - Environment Agency Flood Zone map 

5.2 The National Planning Policy Framework 

The National Planning Policy Framework (NPPF) and the accompanying Planning Practice 

Guidance (PPG) gives direction for development with respect to flooding. These 

documents promote a sequential approach to encourage development away from 

areas that may be or are susceptible to flooding. In doing so it categorizes flood zones in 

the context of their probability of flooding, as shown in the table within Section 5.3 below. 
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5.3 Flood Zone Definition 

The National Planning Policy Framework Definition of Flood Zones 

Flood 

zone 

Fluvial Tidal Probability of 

flooding 

1 < 1 in 1000 year <1 in 1000 year  Low probability 

2 Between < 1 in 1000 year 

and 1 in 100 year 

Between <1 in 1000 year and 

1 in 200 year  

Medium 

Probability 

3a > 1 in 100 year  > 1 in 200 year  High probability 

3b Either > 1 in 20 or as agreed 

between the EA and the LPA 

Either > 1 in 20 or as agreed 

between the EA and the LPA 

Functional flood 

plain 

5.4 Flood Zones – Table 1 PPG 

(Note: These Flood Zones refer to the probability of river and sea flooding, ignoring the presence of 

defences) 

Zone 1 - Low Probability 

Definition 

This zone comprises land assessed as having a less than 1 in 1000 annual probability of river or sea 

flooding in any year (<0.1%). 

Appropriate uses 

All uses of land are appropriate in this zone. 

FRA requirements 

For development proposals on sites comprising one hectare or above the vulnerability to flooding from 

other sources as well as from river and sea flooding, and the potential to increase flood risk elsewhere 

through the addition of hard surfaces and the effect of the development on surface water run-off, 

should be incorporated in a FRA. This need only be brief unless the factors above or other local 

considerations require particular attention. See Annex E for minimum requirements. 

Policy aims 

In this zone, developers and local authorities should seek opportunities to reduce the overall level of 

flood risk in the area and beyond through the layout and form of the development, and the 

appropriate application of sustainable drainage techniques. 
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5.5 Flood Risk Vulnerability Classification - Extract from Table 2 PPG 

More Vulnerable  

• Hospitals. 

• Residential institutions such as residential care homes, children’s homes, social 

services homes, prisons and hostels. 

• Buildings used for: dwelling houses; student halls of residence; drinking 

establishments; nightclubs; and hotels. 

• Non–residential uses for health services, nurseries, and educational establishments. 

• Landfill and sites used for waste management facilities for hazardous waste. 

• Sites used for holiday or short-let caravans and camping, subject to a specific 

warning and evacuation plan.  

 
Less Vulnerable 

• Police, ambulance and fire stations which are not required to be operational 

during flooding. 

• Buildings used for: shops; financial, professional and other services; restaurants and 

cafes; hot food takeaways; offices; general industry; storage and distribution; non–

residential institutions not included in ‘more vulnerable’; and assembly and leisure. 

• Land and buildings used for agriculture and forestry. 

• Waste treatment (except landfill and hazardous waste facilities). 

• Minerals working and processing (except for sand and gravel working). 

• Water treatment works which do not need to remain operational during times of 

flood. 

• Sewage treatment works (if adequate measures to control pollution and manage 

sewage during flooding events are in place). 

5.6 Flood Risk Vulnerability & Flood Zone Compatibility Table 
 

Vulnerability 

classification 

flood zone 

Essential 

infrastructure 

Water 

compatible 

Highly 

vulnerable 

More 

vulnerable 

Less 

vulnerable 

1 √ √ √ √ √ 

2 √ √ Exception test 

required 

√ √ 

3a Exception test 

required 

√ x Exception test 

required 

√ 

3b Exception test 

required 

√ x x x 

√ Development is appropriate x development is not appropriate 

The above table, taken from PPG (table 3), confirms that residential properties within 

flood zones 1 is appropriate development. 
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5.7 Other Flooding Mechanisms 

In addition to the potential for assessing flooding from fluvial and tidal sources NPPF also 

requires that consideration is given to other mechanisms for flooding: 

• Flooding from land – intense rainfall, often in short duration, that is unable to soak 

into the ground or enter drainage systems, can run rapidly off land and result in local 

flooding. 

• Flooding from groundwater – occurs when water levels in the ground rise above the 

surface elevations. 

• Flooding from sewers – In urban areas, rainwater is frequently drained into surface 

water sewers or sewers containing both surface and waste water sewers known as 

combined sewers. Flooding can result causing surcharging when the sewer is 

overwhelmed by heavy rainfall 

• Flooding from reservoirs, canals and other artificial sources – Non-natural or artificial 

sources of flooding can result from sources such as reservoirs, canals lakes etc, where 

water is held above natural ground levels. 

 Flood Risk to The Development 

6.1 Flooding from Fluvial Sources 

The proposed development site lies entirely within flood zone 1 which is classified as land 

assessed as having a less than 1 in 1000 annual probability of river or sea flooding and is 

appropriate to all uses of land.  

 
Fig 6.1 – Environment Agency Flood Risk from Fluvial Flows map 

 
It is, therefore, the consideration of this FRA that the site has a low risk of flooding from 

fluvial sources. 

  

SITE LOCATION 
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6.2 Flooding from Overland Flows 
 

The risk of flooding due to overland flood flows is considered low by the Environment 

Agency. The surface water flood data for the site, shown below, indicates that there is 

high flood risk immediately to the west of the site, along the path of The Town Brook, but 

very low risk within the site itself.  

 
Fig 6.2 – Environment Agency Flood Risk from Surface Water map 

 

It is, therefore, the consideration of this FRA that the site has a low risk of flooding from 

overland flow.  

6.3 Flooding from Rising Groundwater 

Section 3.5 of this report confirms that ground investigations have failed to record the 

ground water table, but the level is likely to be similar to the level within the adjacent 

watercourse, which is approximately 4m below current site levels.  

A review of the maps within the Cherwell District & North Oxfordshire Council SFRA also 

indicate the site has a low risk of flooding from Groundwater. 

It is, therefore, the consideration of this FRA that the site has a low risk of flooding from rising 

groundwater levels. 

6.4 Flooding from the Local Sewerage Network 

The nearest drainage network runs within Charlotte Avenue and the foul pumping station 

serving the whole site is located within the southern land parcel. Although this pumping 

station is located close to the proposed development, the lowest point on the drainage 

network, leading into the pumping station, is located approximate 100m to the northwest. 

Should this system surcharge and flood, the resultant flooding will not impact the 

development site. 

It is, therefore, the consideration of this FRA that the site has a low risk of flooding by 

surcharging of the local sewer network. 

  

SITE LOCATION 
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6.5 Flooding from Reservoirs, Canals & Other Artificial Sources 
 

There are no artificial water sources in close proximity to the site. 

It is, therefore, the consideration of this FRA that the site has a low risk of flooding by 

reservoirs, canals or other artificial sources. 

 Flood Risk As A Result Of The Development 

7.1 Effect of The Development Generally 

Development by its nature usually has the potential to increase the impermeable area 

with a resultant increased risk of causing rapid surface water runoff to watercourses and 

sewers, thereby causing surcharging and potential flooding. There is also the potential for 

pollutants to be mobilised and consequently flushed into the receiving surface water 

system. 

Increases in both the peak runoff rate (usually measured in litres per second l/s) and runoff 

volume (cubic metres m3) can result.  

7.2 Surface Water Drainage & Sustainable Drainage Systems 

Sustainable Drainage techniques (SuDS) covers a range of approaches to manage 

surface water runoff so that- 

‘Surface water arising from a developed site should, as far as is practicable, be managed 

in a sustainable manner to mimic the surface water flows arising from the site prior to the 

proposed development, while reducing the flood risk to the site itself and elsewhere, 

taking climate change into account. This should be demonstrated as part of the flood risk 

assessment.’ 

7.3 Peak Storm Design Criteria 

The proposed sustainable drainage techniques for the development should 

accommodate the peak rainfall event for a 1 in 100 year storm event with an additional 

allowance for climate change. Table 5 of NPPG recommends for developments that have 

a life expectancy beyond 2085 that an additional factor of 40% is applied to the peak 

volume of runoff. 

7.4 Existing Surface Water Runoff Rates 

The development site area is approximately 0.6715ha and currently drains via infiltration 

through the permeable surfacing and into the ground. The existing runoff rates calculated 

for site are highlighted below: 

 

Return Period Greenfield Runoff Rate l/s 

1 in 1 year 2.2 

Qbar 2.2 

1 in 30 year 4.9 

1 in 100 year 7.0 
 Table 7.4 Existing Runoff rates 

 

Greenfield runoff rates were calculated using the FSR Method within Microdrainage 

Software. Calculations can be found in Appendix D. 
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7.5 Infiltration Testing  

Soakage rates of 3.5x10-5 m/s, 2.4x10-5 m/s and 1.6x10-5 m/s has been secured from the 

ground investigation report. It should be noted that these rates were secured within TP3 

located within the northern site. Infiltration tests within TP1 and TP2 provided much lower 

rates, however these were taken within the alluvium clays and not the cornbrash layer 

believed to be present at depth. 

As such this report has utilised the lowest rate if 1.6 x 10-5m/s for the purposes of the 

drainage design but notes additional deeper infiltration testing should be undertaken on 

the sites to substantiate this rate and the proposed drainage strategy. 

7.6 Sustainable Drainage Hierarchy 

A hierarchical approach has been undertaken in consideration of the application of SuDS 

in relation to the development. This is in order to meet the design philosophy of ensuring 

that surface water run-off is managed as close to its source as possible and the existing 

situation is replicated as closely as possible. 

The following drainage hierarchy has been undertaken with reference to the procedures 

set out in the SuDS Manual (CIRIA C753, 2015) to assess the viability of the application of 

SuDS techniques to this scheme: 

• store rainwater for later use  

• use infiltration techniques, such as porous surfaces in permeable strata areas 

• Attenuate rainwater in ponds or open water features for gradual release to a 

watercourse. 

• attenuate rainwater by storing in tanks or sealed water features for gradual release 

to a watercourse, 

• discharge rainwater direct to a watercourse 

• discharge rainwater to a surface water drain 

• discharge rainwater to the combined sewer. 

The sustainable drainage hierarchy shown above is intended to ensure that all practical 

and reasonable measures are taken to manage surface water higher up the hierarchy (1 

being the highest) and that the amount of surface water managed at the bottom of the 

hierarchy is minimised.  

Storing rainwater for later use might be an option but it is not sufficient to accommodate 

the runoff from the whole development.  

The site-specific drainage hierarchy checklist considered for the drainage design for this 

development is detailed in Table 7.6. 
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Rainwater 

harvesting 

Rainwater from roof runoff 

collected for re-use.  Cost-

benefit considerations 

L M H L H Pos 

 

Water butts Rainwater collection from roof 

runoff. Included in final design 

L L L L L Pos 

Living roofs Vegetated roofs that reduce 

runoff volume and rate 

M L M L H N 

Bio-retention Shallow vegetated areas to 

retain and treat runoff.  

L L M M L N 

Constructed 

wetlands 

Waterlogged areas that can 

support aquatic vegetation. 

Replicates existing conditions 

and provides ecological 

benefit. 

M L H H/M M N 

Swales Shallow grassed drainage 

channels. Replicates existing 

conditions 

H M L M/H L N 

Soakaways Subsurface structures that 

dispose of water via infiltration.  

H H L L M Y 

Permeable 

pavements 

Surface that infiltrate through 

surface. Retains pollutants. 

H H M L M Y 

Tanked 

storage 

systems 

Oversized pipes or cellular 

storage.  

H L L M M/H N 

Infiltration 

basins 

Depressions in the ground to 

store and release water 

through infiltration 

H H H/M H M/L N 

Detention 

basins 

Temporary retention of runoff 

with controlled discharge 

H L M H M/L N 

Table 7.6 Drainage design hierarchy (SuDS techniques considered for use in this scheme) 
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It should be noted that where the SuDS techniques are noted as feasible or possible it does 

not necessarily follow that they will all be used. Reference should be made to the drainage 

strategy drawing in Appendix E which indicates the drainage proposals.  

7.7 SUDS Techniques Employed 

The parking bays and access roads will be permeable paved surfaces because this is 

where oil spillage is most likely to occur and, with adequate aggregate sub-bases, 

permeable paving provides water quality treatment as it breaks down hydrocarbons.  

Runoff from roofs will be collected and conveyed via a pipe network into cellular 

soakaways. Potential sediments will be trapped using catch pit chambers. Urban creep 

has not been considered when sizing the system given the constraints of the site and the 

fact that the residential element lies above the non-residential elements on the ground 

floor. Calculations to support the drainage strategy can be found within Appendix F. 

7.8 Residual Flood Risk & Exceedance 

It is proposed that finished floor levels will be raised a minimum of 150mm above the 

average ground level to mitigate against the risk of any surface water flooding. 

The proposed surface water drainage measures will however be designed to contain the 

peak storm event that can be expected for a 1 in 100 year situation.  A 40% allowance 

has already been applied to the site to account for future climate change.  

7.9 Flood Risk Management 

Unlike conventional drainage systems, SuDS features are visible, and their function should 

be easily understood by those responsible for maintenance. When problems occur, they 

are generally obvious and can be remedied simply, using standard landscaping practice. 

During the first year of operation of all types of SuDS, inspections should usually be carried 

out at least monthly (and after significant storm events) to ensure that the system is 

functioning as designed and that no damage is evident.  

 Proposed Foul Water Drainage System 

The development proposals will seek to discharge foul water from the development site 

into the existing foul drainage network within Charlotte Avenue. This will be subject to a 

Section 106 consent from Local Water Authority, Thames Water. Flows into this system will 

be via a gravity fed connection. The on-site foul system will remain in private ownership. 

Although the development site will increase the flow rates and volumes of foul sewerage 

into the Thames Water network, approval has been granted by the undertaker as part of 

the overall site wide masterplan. 

 Recommendations and Conclusion 

The development proposals together with the site layout have been assessed in relation 

to the provision of SuDS drainage associated with the works. 

The report has assessed the feasibility of implementing the SuDS hierarchal approach and 

has confirmed that this development is likely to be able to install suitable drainage 

measures into the design proposals.   

Flood risk to the site has been assessed, and where risks have been deemed above low, 

mitigation measures have been proposed to reduce the risk to the site.  
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Therefore, in line with the recommendations of the National Planning Policy Framework, 

the development site lies within land classified as flood zone 1, which is considered at a 

low risk of flooding, and therefore appropriate for a development of this nature. Having 

assessed the other forms of flood risk to and from the development site, this report finds 

that the site is not considered at high risk from any other sources of flooding. 
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Appendix A - Topographic Survey 
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to the substation and both have been shown as LV. Recommend trial excavations in critical

areas in order to confirm.

TELECOM

All telecom ducts have been traced with depths recorded. Due to laws protecting British

Telecom apparatus all ducts have been located using remote detection techniques only and

compared with record information. Chamber sizes have been recorded using GPR techniques
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1. EML techniques have been used in the detection of underground utilities as outlined in Table 2 of PAS 128:2014, the

results are not infallible and trial excavations must be carried out in order to confirm identification, position and in

particular depth of the utility.

2. GPR techniques has been used in the detection of non-metallic utilities as outlined in Table 2 of PAS 128:2014. The

interpretation of these results is not infallible and success will depend on a number of factors including soil type,

ground water levels and surface conditions, hence trial excavations must be carried out in order to confirm

identification, position and in particular depth of the utility.

3. Depths derived via EML are taken to the centre of the conductor (cable, metallic pipe) and those derived via GPR are

usually to the crown of the utility unless otherwise indicated.

4. Where cables cannot be detected individually an average depth has been obtained and trial excavations are

recommended to confirm number and depths of cables banded together.

5. 'Pot-ended' cables are often difficult to detect and although we have made all reasonable efforts to locate or transpose

this information from records, we cannot guarantee that all 'pot-ended' cables have been located.

6. Fibre optic cables are often difficult to detect, and commonly access chambers can be locked and thereby made

inaccessible by the utility provider. All reasonable efforts have been made to locate these ducts using GPR. Cables not

located have been transposed from records.

7. Within close proximity of electric substations and similar structures results using EML may become distorted. All

reasonable efforts have been made to verify our results using GPR wherever conditions permitted.

8. Underneath overhead power lines results using EML may become distorted. All reasonable efforts have been made to

verify our results using GPR wherever conditions permitted.

9. Drainage information has been obtained without man entry into the chamber.

10. Wherever possible we have attempted to locate the route of the sewer. Issues such as blockages, surcharging,
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shown on the records cannot be detected on site, the information has been added to the drawing and indicated as

QB4 (R). However it should be noted that the completeness and accuracy of the records cannot be guaranteed.

16. The utility information has been obtained from non-intrusive survey techniques; it always remains possible that there

are additional utilities within the survey boundary that we have not been able to detect. We recommend that care is

taken on site and that all utility records are used in conjunction with this survey.

17. The responsibility for avoiding damage to assets and utilities on site shall be that of the persons proposing to excavate

within the surveyed area, who shall be liable to the asset owner and any third party who may be affected in any way

for any loss or damage.
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Appendix B - Extracts from SI Reports 
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Appendix C - Development Proposals 
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Appendix D - Greenfield Runoff Rates 

  



Infrastruct CS Ltd Page 1

The Stables

High Cogges, Witney

Oxfordshire

Date 19/03/2019 14:24 Designed by Tim.Trotman

File Checked by

Micro Drainage Source Control 2015.1

ICP SUDS Mean Annual Flood

©1982-2015 XP Solutions

Input

Return Period (years) 2 Soil 0.400
Area (ha) 0.672 Urban 0.000
SAAR (mm) 672 Region Number Region 6

Results l/s

QBAR Rural 2.2
QBAR Urban 2.2

Q2 years 1.9

Q1 year 1.9
Q30 years 4.9
Q100 years 7.0
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Appendix E - Drainage Strategy 
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NOTES

1. All dimensions and levels are in metres unless otherwise noted

2. This drawing is to be read in conjunction with the relevant
Architect's/Engineer's drawings, specifications and CDM
documentation

3. This drawings has been produced electronically and may have
been photo reduced or enlarged when copied. Work to figured
dimensions only (DO NOT SCALE). All dimensions to be checked on
site. Any errors or omissions to be reported to the engineer
immediately.

4. This drawing contains coloured lines / information that may not be
clear if reproduced in black and white.

5. Digital copies of this plan can only be considered accurate if
supplied directly by Infrastruct CS Ltd.
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The Stables

High Cogges, Witney

Oxfordshire

Date 04/03/2019 12:33 Designed by Tim.Trotman

File Northern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Summary of Results for 100 year Return Period (+40%)

©1982-2015 XP Solutions

Half Drain Time : 597 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

15 min Summer 85.552 0.352 0.5 16.7 O K
30 min Summer 85.656 0.456 0.5 21.7 O K
60 min Summer 85.758 0.558 0.5 26.5 O K
120 min Summer 85.847 0.647 0.6 30.7 O K
180 min Summer 85.885 0.685 0.6 32.5 O K
240 min Summer 85.901 0.701 0.6 33.3 O K
360 min Summer 85.907 0.707 0.6 33.6 O K
480 min Summer 85.898 0.698 0.6 33.1 O K
600 min Summer 85.886 0.686 0.6 32.6 O K
720 min Summer 85.873 0.673 0.6 32.0 O K
960 min Summer 85.847 0.647 0.6 30.7 O K
1440 min Summer 85.797 0.597 0.5 28.3 O K
2160 min Summer 85.729 0.529 0.5 25.1 O K
2880 min Summer 85.667 0.467 0.5 22.2 O K
4320 min Summer 85.559 0.359 0.5 17.1 O K
5760 min Summer 85.471 0.271 0.5 12.9 O K
7200 min Summer 85.400 0.200 0.4 9.5 O K
8640 min Summer 85.345 0.145 0.4 6.9 O K
10080 min Summer 85.304 0.104 0.4 4.9 O K

15 min Winter 85.594 0.394 0.5 18.7 O K
30 min Winter 85.713 0.513 0.5 24.4 O K
60 min Winter 85.829 0.629 0.6 29.9 O K
120 min Winter 85.932 0.732 0.6 34.8 O K
180 min Winter 85.978 0.778 0.6 37.0 O K
240 min Winter 86.000 0.800 0.6 38.0 O K
360 min Winter 86.018 0.818 0.6 38.7 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

15 min Summer 138.153 0.0 23
30 min Summer 90.705 0.0 38
60 min Summer 56.713 0.0 68
120 min Summer 34.246 0.0 126
180 min Summer 25.149 0.0 186
240 min Summer 20.078 0.0 246
360 min Summer 14.585 0.0 364
480 min Summer 11.622 0.0 452
600 min Summer 9.738 0.0 506
720 min Summer 8.424 0.0 568
960 min Summer 6.697 0.0 696
1440 min Summer 4.839 0.0 970
2160 min Summer 3.490 0.0 1384
2880 min Summer 2.766 0.0 1788
4320 min Summer 1.989 0.0 2556
5760 min Summer 1.573 0.0 3288
7200 min Summer 1.311 0.0 4032
8640 min Summer 1.129 0.0 4672
10080 min Summer 0.994 0.0 5352

15 min Winter 138.153 0.0 23
30 min Winter 90.705 0.0 37
60 min Winter 56.713 0.0 66
120 min Winter 34.246 0.0 124
180 min Winter 25.149 0.0 182
240 min Winter 20.078 0.0 240
360 min Winter 14.585 0.0 354
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The Stables

High Cogges, Witney

Oxfordshire

Date 04/03/2019 12:33 Designed by Tim.Trotman

File Northern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Summary of Results for 100 year Return Period (+40%)

©1982-2015 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

480 min Winter 86.013 0.813 0.6 38.5 O K
600 min Winter 85.998 0.798 0.6 37.9 O K
720 min Winter 85.980 0.780 0.6 37.0 O K
960 min Winter 85.948 0.748 0.6 35.6 O K
1440 min Winter 85.880 0.680 0.6 32.3 O K
2160 min Winter 85.780 0.580 0.5 27.6 O K
2880 min Winter 85.689 0.489 0.5 23.2 O K
4320 min Winter 85.534 0.334 0.5 15.9 O K
5760 min Winter 85.412 0.212 0.5 10.1 O K
7200 min Winter 85.321 0.121 0.4 5.8 O K
8640 min Winter 85.262 0.062 0.4 3.0 O K
10080 min Winter 85.247 0.047 0.4 2.2 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

480 min Winter 11.622 0.0 464
600 min Winter 9.738 0.0 566
720 min Winter 8.424 0.0 598
960 min Winter 6.697 0.0 744
1440 min Winter 4.839 0.0 1046
2160 min Winter 3.490 0.0 1496
2880 min Winter 2.766 0.0 1908
4320 min Winter 1.989 0.0 2724
5760 min Winter 1.573 0.0 3456
7200 min Winter 1.311 0.0 4104
8640 min Winter 1.129 0.0 4664
10080 min Winter 0.994 0.0 5144
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The Stables

High Cogges, Witney

Oxfordshire

Date 04/03/2019 12:33 Designed by Tim.Trotman

File Northern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Rainfall Details

©1982-2015 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.066

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000 4 8 0.066
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The Stables

High Cogges, Witney

Oxfordshire

Date 04/03/2019 12:33 Designed by Tim.Trotman

File Northern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Model Details

©1982-2015 XP Solutions

Storage is Online Cover Level (m) 87.100

Cellular Storage Structure

Invert Level (m) 85.200 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.05760 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.05760

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 50.0 50.0 0.800 50.0 74.0 0.900 0.0 74.0
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The Stables

High Cogges, Witney

Oxfordshire

Date 04/03/2019 12:35 Designed by Tim.Trotman

File Southern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Summary of Results for 100 year Return Period (+40%)

©1982-2015 XP Solutions

Half Drain Time : 607 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

15 min Summer 84.944 0.344 0.7 24.5 O K
30 min Summer 85.047 0.447 0.7 31.9 O K
60 min Summer 85.147 0.547 0.8 39.0 O K
120 min Summer 85.234 0.634 0.8 45.2 O K
180 min Summer 85.271 0.671 0.8 47.8 O K
240 min Summer 85.287 0.687 0.8 49.0 O K
360 min Summer 85.294 0.694 0.8 49.5 O K
480 min Summer 85.285 0.685 0.8 48.8 O K
600 min Summer 85.273 0.673 0.8 48.0 O K
720 min Summer 85.260 0.660 0.8 47.1 O K
960 min Summer 85.235 0.635 0.8 45.2 O K
1440 min Summer 85.185 0.585 0.8 41.7 O K
2160 min Summer 85.118 0.518 0.8 36.9 O K
2880 min Summer 85.057 0.457 0.7 32.5 O K
4320 min Summer 84.950 0.350 0.7 25.0 O K
5760 min Summer 84.863 0.263 0.7 18.7 O K
7200 min Summer 84.793 0.193 0.7 13.7 O K
8640 min Summer 84.739 0.139 0.6 9.9 O K
10080 min Summer 84.698 0.098 0.6 7.0 O K

15 min Winter 84.987 0.387 0.7 27.5 O K
30 min Winter 85.103 0.503 0.8 35.8 O K
60 min Winter 85.216 0.616 0.8 43.9 O K
120 min Winter 85.317 0.717 0.8 51.1 O K
180 min Winter 85.363 0.763 0.8 54.4 O K
240 min Winter 85.385 0.785 0.9 55.9 O K
360 min Winter 85.400 0.800 0.9 57.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

15 min Summer 138.153 0.0 23
30 min Summer 90.705 0.0 38
60 min Summer 56.713 0.0 68
120 min Summer 34.246 0.0 126
180 min Summer 25.149 0.0 186
240 min Summer 20.078 0.0 246
360 min Summer 14.585 0.0 364
480 min Summer 11.622 0.0 460
600 min Summer 9.738 0.0 510
720 min Summer 8.424 0.0 574
960 min Summer 6.697 0.0 698
1440 min Summer 4.839 0.0 972
2160 min Summer 3.490 0.0 1384
2880 min Summer 2.766 0.0 1788
4320 min Summer 1.989 0.0 2556
5760 min Summer 1.573 0.0 3288
7200 min Summer 1.311 0.0 4032
8640 min Summer 1.129 0.0 4672
10080 min Summer 0.994 0.0 5344

15 min Winter 138.153 0.0 23
30 min Winter 90.705 0.0 37
60 min Winter 56.713 0.0 66
120 min Winter 34.246 0.0 124
180 min Winter 25.149 0.0 182
240 min Winter 20.078 0.0 240
360 min Winter 14.585 0.0 354
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High Cogges, Witney

Oxfordshire

Date 04/03/2019 12:35 Designed by Tim.Trotman

File Southern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Summary of Results for 100 year Return Period (+40%)

©1982-2015 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

480 min Winter 85.397 0.797 0.9 56.8 O K
600 min Winter 85.384 0.784 0.9 55.9 O K
720 min Winter 85.366 0.766 0.8 54.6 O K
960 min Winter 85.335 0.735 0.8 52.4 O K
1440 min Winter 85.268 0.668 0.8 47.6 O K
2160 min Winter 85.170 0.570 0.8 40.6 O K
2880 min Winter 85.079 0.479 0.8 34.1 O K
4320 min Winter 84.924 0.324 0.7 23.1 O K
5760 min Winter 84.803 0.203 0.7 14.5 O K
7200 min Winter 84.713 0.113 0.6 8.1 O K
8640 min Winter 84.657 0.057 0.6 4.1 O K
10080 min Winter 84.646 0.046 0.6 3.3 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

480 min Winter 11.622 0.0 464
600 min Winter 9.738 0.0 568
720 min Winter 8.424 0.0 652
960 min Winter 6.697 0.0 746
1440 min Winter 4.839 0.0 1056
2160 min Winter 3.490 0.0 1496
2880 min Winter 2.766 0.0 1912
4320 min Winter 1.989 0.0 2724
5760 min Winter 1.573 0.0 3456
7200 min Winter 1.311 0.0 4104
8640 min Winter 1.129 0.0 4584
10080 min Winter 0.994 0.0 5104
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High Cogges, Witney
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Date 04/03/2019 12:35 Designed by Tim.Trotman

File Southern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Rainfall Details

©1982-2015 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.097

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000 4 8 0.097
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The Stables

High Cogges, Witney

Oxfordshire

Date 04/03/2019 12:35 Designed by Tim.Trotman

File Southern Soakaway - 1 in 100yr ... Checked by

Micro Drainage Source Control 2015.1

Model Details

©1982-2015 XP Solutions

Storage is Online Cover Level (m) 87.500

Cellular Storage Structure

Invert Level (m) 84.600 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.05760 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.05760

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 75.0 75.0 0.800 75.0 107.0 0.900 0.0 107.0
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