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1. Introduction 

1.1 Overview 

Capita AECOM have been commissioned by the Environment Agency (EA) under the Water and Environment 

Management (WEM) framework to develop Initial Assessments (IA’s) for the River Pinn and Cannon Brook Flood 

Alleviation Scheme (FAS), which sits within the Herts & North London Appraisal Package 2. 

 

This Initial Assessment report presents a summary of the flood alleviation scheme options and details the 

development of the short listed and preferred options. The report has been prepared to describe the design and 

decision making process in the development of flood risk management options. It will be used as a reference and 

guide for future modelling and more detailed design. 

 

The available catchment modelling output developed by JBA for the River Pinn Modelling Study (2016) was 

utilised to assist with understanding and assessing potential benefits of some options.  No new modelling was 

undertaken for this report, and further detailed modelling will need to be undertaken at Outline Business Case 

(OBC) stage. 

 

Further information can be found in the River Pinn Flood Alleviation Scheme Strategic Outline Case (SOC), 

Environment Agency (8
th

 July 2016). 

1.2 Objectives 

This report has been prepared to describe the existing information review and decision making in the 

development of a shortlist of locations and options for flood alleviation measures within the catchment. It will be 

used as a reference and guide for future modelling and more detailed design 

1.3 Key Documents 

The key documents used in the production of this report include: 

 

 River Pinn Initial Assessment Addendum Report (JBA Consulting, February 2016). 

 River Pinn Modelling Study (JBA Consulting, February 2016). 

 Yiewsley Culvert Replacement - Initial Assessment (October, 2012). 

 Lower Pinn Flood Risk Management Strategy - Inception Study, (Environment Agency, February 2006). 

 River Pinn and Woodridings Stream Mini Gateway Report (Atkins, July 2005).  

 DRAFT Communities at Risk Pack Pinn, Colne Catchment  (Environment Agency, 2013) 

 Initial assessment Long list of Options (JBA Consulting, 2015) 

 River Pinn Modelling Study (JBA Consulting, 2016) 

 River Pinn Flood Alleviation Scheme Strategic Outline Case (Environment Agency, 2016) 

 Ruislip Lido Assessment Technical Note (JBA Consulting, 2016) 

 Ruislip Lido Improvement Programme Floor Risk Assessment (Halcrow Group Ltd, 2011)  

 Short-Listed options initial investigations and assessment approach (JBA Consulting, 2015) 

 Long list of options with EA comments (Capita AECOM, 2017) 

 Pinn and Cannon Brook FAS - Appraisal requirements (Environment Agency, 2017) 

1.4 Supporting Documents 

This report should be read in conjunction with the following documents: 

 

 AECOM Options Optimisation Spreadsheet  (Appendix A) 

Shortlisting Options Mapping (Appendix B)   
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2. Site Background 

2.1 Overview 

The River Pinn catchment (as shown in Figure 2-1) runs from Pinner in Middlesex, in the north-western part of 

Greater London, through the urban areas of Ruislip, Ickenham and Uxbridge before flowing into Frays River, 

underneath the Grand Union Canal in Yiewsley, where it joins the Fray’s River (part of the River Colne) in 

Yiewsley. 

The River Pinn is approximately 19 kilometres long (not including its tributaries) and has a catchment of 39.2 

square kilometres. The river is fed by tributaries including Woodridings Stream, the Joel Street Farm Ditch 

(Northwood), Cannon Brook and Mad Bess Brook (Ruislip). The river is also fed by numerous surface water 

channels, and flows in open earth channels for the majority of its length, with various bridges and culverts. The 

properties that line the river are mainly residential, apart from retail areas in Pinner and Yiewsley and where the 

river passes through the centre of Brunel University campus. 

The River Pinn originates to the north east of Hatch End, passing under a short section of culvert as it enters the 

built-up area before Harrow Arts Centre, where recent remedial works have realigned the river north of the 

railway line in order to improve the capacity. 

The river then passes through an agricultural area before reaching George V Reservoir, which attenuates water 

in times of high flow to protect the area of Pinner downstream. Upon reaching Pinner the river passes through a 

series of culverts as it meanders through the urban area, under the High Street and the train station.  

The river then passes through Kings College Playing Fields and a green corridor as it travels through Ruislip, 

flanked by residential properties on either side, and converges with the Cannon Brook in West Ruislip, which 

discharges flows from the Ruislip Lido. 

The river then meanders along another green corridor as it passes through Ickenham, before passing through 

Hillingdon, RAF Uxbridge and the Brunel University campus and sports park. The river discharges into the Fray 

as it passes under the High Street in Yiewsley. 

At the headwaters of the Cannon and Mad Bess Brooks lies the Ruislip Woods National Nature Reserve, which is 

an internationally designated ancient woodland, as well as three Scheduled Ancient Monuments at Ruislip Motte 

and two moated sites in Ickenham; one along the west bank of the river. Parts of the river corridor in Eastcote 

and Ickenham are also designated Conservation Areas, and areas in Pinner and Ruislip lie within Archaeological 

Priority Areas.  

Currently there is generally an unacceptably high level of flood risk across the Pinn catchment, with 982 and 

2,323 properties currently at risk of fluvial flooding from a 1 in 100 and a 1 in 1000 year return period event 

respectively. In addition, 418 properties are at very significant (1 in 20 year) risk of flooding.
1.

 

  

                                                                                                                     
1
 River Pinn Initial Assessment, JBA Consulting, 2016 
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2.2 Project History 

Various flood alleviation studies have been undertaken on the River Pinn, namely the: 

 Yiewsley Culvert Replacement - Initial Assessment (EA, October, 2012). 

 Lower Pinn Flood Risk Management Strategy - Inception Study, (EA, February 2006). 

 River Pinn and Woodridings Stream Mini Gateway Report (Atkins, July 2005).  

These studies did not progress to implementation and subsequently in 2015/16 JBA Consulting, undertook the 

Flood Modelling and 2015/2016 Initial Assessment (IA) which established a long list of flood alleviation options. 

Figure 2-1 : Properties intersecting flood events within study area (derived from JBA modelling) 
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These included flood storage areas, localised defences, a diversion/by-pass channel, channel modifications and 

maintenance, improved operation of existing operable structures and increased flow capacity through structures. 

The River Pinn Initial Assessment (2015/16) identified that a number of flood risk management options could be 

viable, with the potential to reduce damages for up to 768 properties, and up to £21,756k in Present Value (PV) 

whole life benefits from the implementation of a scheme. 

The 11 options ranked highest from the long list were identified before a shortlist of four options was developed, 

including Flood Storage Areas at; Albury Drive (Hatch End, Woodhall Gate Ditch), Kings College Playing Fields 

(Ruislip), Breakspear Road (Ruislip, Mad Bess Brook) and High Road, Yiewsley. These short listed options 

focused on large civil engineering options and excluded a catchment wide approach. 

Capita AECOM was commissioned by the Environment Agency in October 2016 to carry out an outline business 

case for a flood alleviation scheme for the River Pinn and Cannon Brook.  

The catchment is divided into 6 areas; 

 Area 1, covering Hatch End and Pinner 

 Area 2, covering East Ruislip 

 Area 3, covering West Ruislip 

 Area 4, covering Ickenham 

 Area 5, covering Uxbridge and Hillingdon 

 Area 6, covering Yiewsley 

During the process of carrying out the outline business case, 50 options were identified across the 6 areas, which 

was considered to be very difficult to manage in a strategic manner, so it was decided to assess these options 

more closely to rationalise them and have a better idea of their potential for cumulative impacts across areas 

before the formal OBC could continue. Hence the project was brought back to an Initial Assessment stage for 

further analysis and shortlisting, with the addition of this bespoke ‘IA Plus Document’ which adds more detail and 

assessment to the standard IA approach. 

2.3 Existing Conditions 

The current approach along the River Pinn has been towards sustainable flood risk management, which has 

involved measures to reduce the need for maintenance, and re-establishing the river corridor which makes space 

for water and allows the river to naturally flood. This has included de-culverting the watercourse where possible 

and safeguarding areas of open space that could be used as flood storage areas.  

Currently vegetation management is carried out on an annual basis, with flood warnings provided to 281 

properties via voice messaging, and due to the ‘flashy’ nature of this watercourse giving very short flood warning 

lead times, they are also provided for high intensity rainfall events. 
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2.4 Flood History and Risk 

Currently there is a generally unacceptably high level of flood risk across the Pinn catchment, with 982 and 2,323 

properties currently at risk of fluvial flooding from a 1 in 100 and a 1 in 1000 return period event respectively. In 

addition, 418 properties are at very significant 1 in 20 risk of flooding
1
.  

The Pinn catchment has a recorded history of flooding on a regular basis since the major flood event in 1947 with 

the most recent flood event in 2014 and 2016. The most significant flood events in the area were: October 1984, 

August 1986, October 1987, September 1992, October 1993, October 2000, December 2002, February 2009, 

November 2009, December 2012, and December 2013. The historic events show six flood risk areas of note 

within the catchment: Pinner, Ickenham, Uxbridge, Yiewsley, Eastcote Village and Ruislip. Cannon Brook and 

Mad Bess Brook also have 135 residential properties at risk from a 1 in 100 year fluvial flood event. Table 2-1 

shows where flood reports have identified flooding within the Pinn catchment. 

The Communities at Risk register provides a summary of flood risk in the Pinn catchment, showing the key areas 

of risk within the catchment for both fluvial and surface water risks. Five ‘communities’ have been identified at 

risk; Pinner, Ruislip, Cannon Brook, Ickenham and Uxbridge. These encompass the majority of the built up areas 

along the watercourses of the study area, and highlight 465 properties at significant risk within the community 

boundaries.  

 

Table 2-1: Flooding Identified in Historic Flood Reports 

Location Date Details Source 

Woodhall Gate Ditch & Pinner 20/10/87 Properties flooded along Albury Drive & 

Eastcote Road 

Thames Water 

Eastcote Road, Meadow Road and 

Meadow Close, Pinner 

22/9/87 Flooding to roads and gardens, with 12 

properties reported to have flooded from a 

“non-main” reach of Woodridings Stream 

National Rivers Authority 

(NRA) 

RAF Uxbridge 13/10/93 Buildings at the base and other properties 

in the same area flooded 

National Rivers Authority 

(NRA) 

Hill View Close, Hatch End 13/2/01 Property flooding caused by blocked culvert 

trash screens, also reported in October 

2000. 

Environment Agency (EA) 

Ellesmore Close, Ruislip 13/2/01 Flooding at five properties, over land 

150mm deep, and occurred also in October 

2000. 

Environment Agency (EA) 

Pinn Way, St Martins Approach, 

Brook Drive, Brook Close & Park 

Avenue, Ruislip 

9/8/01 Flooding out of the bank and into the 

floodplain downstream of Kings College 

Playing Fields flooded numerous properties 

National Rivers Authority 

(NRA) 

Ruislip 30/11/09 Flooding to fields upstream from St Martins 

Approach 

Environment Agency (EA) 

Upstream of Yiewsley Culvert & at 

Philpot’s Bridge 

23/12/13 Flooding exceeded banks, causing deep 

flooding to river corridor and coming close 

to flooding properties 

Environment Agency (EA) 

Eastcote, Ruislip, Hillingdon 28/7/14 Roads, properties and South Ruislip Train 

Station flooded with deep waters in 

locations 

Get West London (news 

article) 

Philpot’s Bridge, Yiewsley 24/6/16 Flooding in front of the business estate, and 

up to property at Pinn Bank. 

Environment Agency (EA) 

Woodhall Gate Ditch, Hatch End 26/6/16 Internal Flooding to 9 properties, from the 

ditch exceeding its banks 

Environment Agency (EA) 

1
 Source: Communities at Risk Pack, Pinn – Colne Catchment, London Boroughs of Hillingdon and Harrow, Environment 

Agency (May 2013) 
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2.5 Constraints 

The constraints most critical to the implementation of the Pinn & Cannon Brook Flood Alleviation Scheme include: 

 Securing external funding to ensure the schemes are viable. 

 Delivering the benefits of the scheme within the Environment Agency’s six year capital investment 

programme (by March 2021), as funding is allocated during this period.. 

 Meeting the objectives of partner organisations alongside delivering fluvial flood risk reduction, likely to 

include addressing surface water flooding and meeting amenity enhancement objectives (London Boroughs 

of Hillingdon and Harrow). 

 Aligning partner and stakeholder investment programmes may constrain the delivery programme. 

2.6 Existing Services 

As the catchment is relatively heavily urbanised it is probable that there are existing services located beneath 

ground level where options are considered. These services need to be located and may need to be worked 

around or diverted during works. 

3. Process and Methodology 

3.1 General 

The main objective of this work is the assessment and shortlisting of options from all previous studies. The long 

list produced by AECOM dated December 2016 (Appendix D) was the starting point of the initial assessments. 

This section is a summary of the process and methodology used in the shortlisting of options to be taken to the 

next stage. 

An analysis of each of the options in isolation was carried out from the perspective of; 

 Flood alleviation impacts (positive and negative upstream, locally and downstream) 

 Environmental impacts 

 Buildability 

 Issues highlighted in meetings with EA and Local Authorities, and other consultation 

 Historical reports  

The team consisting of AECOM and Environment Agency area staff carried out a site visit between the 19
th
 and 

21
st
 of September 2017. The walkover included all the areas covered in the initial assessments and provided an 

understanding of the catchment, current and historic issues and the opportunities for flood alleviation. 

A desktop study was carried out assessing all the information available. This included the long list work carried 

out by AECOM at the previous stage (early OBC work). This information was then summarised for use in a more 

thorough initial assessment. 

Detail of consultation and decisions made is covered in the Options Optimisation Spreadsheet (Appendix A). 

The first options to be assessed were the ones for which issues had been highlighted in previous reports and 

consultation, the majority of which included measures such as dredging and significant alterations to the 

watercourse. 

From the desktop study as well as current and historic consultation, it was immediately evident that the least 

preferred options were those that made big alterations to the watercourse(s). As well as historic consultation and 

the decisions made at the time, the criteria used in this analysis included; possible flood alleviation benefit, 

feasibility and environmental impacts.  

Through the process of producing the Initial Assessments, it became evident that although there are issues with 

constriction, the general overarching problem is the sheer volume of storm water that passes through the 

catchment in peak flood events. As a consequence, while there may localised benefits, the catchment as a whole 
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requires as much attenuation and flood storage as possible during high intensity events to allow for the 

catchment to cope with peak rainfall events. 

The effects of channel works were found to be far less beneficial than the storage and local defence options with 

regards to catchment wide benefits. These channel works apart from having negative environmental impacts, 

would lead to a cumulative worsening by increasing conveyance, thus increasing the risk of downstream flooding. 

Following the exclusion of the most obviously least beneficial options, further more detailed assessments were 

carried out on those which remained using the criteria described earlier in this section and a justification given for 

their shortlisting or exclusion. The options optimisation spreadsheet was created and existed as a live document 

throughout the process. All new analysis, consultation and previous work has been captured within this 

document. 

Following the determination of the feasibility of each option, an analysis of the interaction between them was 

undertaken. In some instances, localised defences adjacent to flood storage areas become obsolete when walls 

or embankments are proposed along the same footprint. These water retaining structures would in essence act 

as raised defences. 

Options which were in close proximity and which interacted hydrologically were assessed to formulate schemes. 

These were then presented to the Environment Agency and other stakeholders for comment, resulting in 

amendments and further shortlisting. 

Once the feasible schemes had been identified and quantified, economic analysis was carried out to determine 

the benefit-cost ratio. 

3.2 Sizing of options 

3.2.1 Flood Storage areas 

The four main flood storage areas included in the JBA hydraulic model addendum report were assessed in terms 

of volume, however it was found that little consideration had been given to the buildability and safety implications 

of the proposals. 

No suitable method was determined to estimate the effectiveness or volumetric storage requirements of the flood 

storage areas which were not included in the modelling. Taking this into account, the approach taken was to 

consider safety, feasibility and maximising available underutilised space. 

For these storage areas, LIDAR, modelled depths, flood outlines and Google Earth were used to estimate the 

volume of excavation and height of retaining structures. Where feasible, excavation to lower ground was 

prioritised over raised impounding structures due to safety concerns. 

Update: Following costing of flood storage areas, the volume of excavated fill was found to be very high, with 

disposal greatly raising the capital costs when compared to higher elevation impounding structures such as walls 

and embankments. Where feasible, the proposals were amended accordingly to bring down the costs, by 

reducing the net volumes of material imported to or exported from site.  This was achieved by utilising excavated 

material to construct raised earth banks to provide storage areas, rather than maximising excavation to reduce 

impounded water levels. 

3.2.2 Flood walls and embankments 

At the time of writing, the depth grids for the 1 in 75 year flood event (the desired standard of protection) were not 

available. For the purposes of analysis within the Initial Assessments, the 1 in 100 year depth grids were used in 

combination with the flood outlines for the 1 in 75 year flood events.  This is a conservative approach and makes 

some allowance for the addition of ‘freeboard’ to the finished wall levels. 

The sloping nature of most of the ground meant that it was not possible to specify an accurate height of the walls. 

The approach taken was to use LIDAR and depth grids to specify the most consistent height for the purposes of 

costing. This should be considered in future design stages 

3.3 Economic analysis 

Details of the assumptions made in carrying out the economics analysis can be found in Error! Reference 

source not found. 
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3.3.1 Flood Storage 

It was not possible to quantify and apportion the benefits of the flood storage areas as they have not been 

modelled as part of this initial assessment. As there was a mixture of new and existing options to assess, a 

decision was made to carry out the same analysis on all of the options to maintain consistency. 

The initial assessments cost the options and provide the maximum benefits available to the flood storage areas. 

The main issue encountered was a method of isolating the options from one another to enable benefits to be 

determined and allocated. 

The high level approach taken to achieve this has been to assume a flood cell boundary within which it can 

reasonably be assumed that the flood storage area would provide flooding reduction or alleviation. This is a 

conservative approach as some options such as flood storage areas could provide further benefits downstream. 

In order to derive these boundaries, it has been assumed that benefits can be applied from the flood storage area 

to the next modelled constriction such as culverts, pipe, bridges and/or the confluence between two 

watercourses. 

This is illustrated in Figure 3-1, showing a proposed flood storage area, the confluence between Cannon Brook 

and the River Pinn and the assumed flood cell boundary. 

 

Figure 3-1 : Flood cell boundary determination 

 

Figure 3-2 shows the flood cell boundaries that have been applied to the shortlisted options using the method 

described and illustrated above. 
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Figure 3-2 : Shortlisted option flood cell boundaries 

Note: This method of flood cell boundary determination is based on the information available and is a very high-

level assumption to provide some indication of potential economic viability. This is in lieu of modelling to 

determine runoff, downstream impacts and cumulative effects of multiple interventions in series. The benefit cost 

ratio could therefore change, making schemes which may not seem viable at this stage viable following more 

detailed analysis and vice versa. 

Flood cell boundary determination has not been applied to flood storage areas which appear isolated and for 

which no there is no clear way of applying benefits. 

For these options there may be “residual” benefits available throughout the catchment which could make 

investigation at a later stage worthwhile as more information becomes available. 

This approach for determining “residual benefits” involves; 

 Costing the main options/schemes individually 

 Apportioning benefits to modelled (JBA 2015/2016) options and those available to the more easily 

quantifiable flood storage areas. 

 Apportioning benefits to defences with a localised impact. 

 Totalling the catchment wide benefits and to subtract those which have already been apportioned from this 

total. 

This method is illustrated in Figure 3-3. 
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Figure 3-3 : Residual benefit concept. 

 

Note: To quickly carry out this analysis, the catchment had to be simplified. To this end, it has been assumed 

that; 

 The onset of flooding is a 1 in 5 year return period event over the entire catchment (the average for the 

study area) 

 The combination of options would offer a standard of protection of 1 in 75 years. 

In practice, it was found that no benefit cost ratio could be calculated as the costed options offer differing 

standards of protection and are in areas with differing onsets of flooding. 

That said, this information could be used to demonstrate that should the opportunity arise to develop a large 

scale flood storage scheme with the potential to attenuate the modelled flows; there may be benefits which could 

make further investigation beneficial.  

To reiterate, following further investigation, the options which have been shortlisted may in fact be found to 

provide the desired standard of protection and negate the need for looking into options to which no flood cell 

boundaries have been determined. The first step in such a further investigation would be to determine if there are 

in fact any catchment wide benefits from isolated flood storage areas that were sufficient to allow further 

progression. 

3.3.2 Flood Walls and Embankments 

The standard of protection has been assumed to be that of a 1 in 75 year return period event unless stated 

otherwise. Surface water flooding has also not been considered unless explicitly stated otherwise. 

Although options have not been modelled, the assumption is that no flooding will get around the extents of the 

embankments or walls, nor shall they be overtopped. It has also been assumed that the flooding is due to storm 

water overtopping the river banks locally, and not from runoff from further upstream. 

4. Shortlisted Options 

The background research summarised in the previous sections has provided the history of the development of 

the long list (Appendix D). 

For the options to be progressed towards a shortlist, each feasible option needed to undergo a further 

assessment. This section describes the options developed in the shortlist, the outcome decisions and a summary 

justification. The options which have been excluded are listed in Appendix F. 

A total of 17 options have been short-listed for economic assessment, with two locations where two options have 

been combined to one, forming 15 distinct options for assessment.  These are discussed in 4.3.1 below. 
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4.1 Do Nothing 

A ‘Do Nothing’ option means to make no intervention or maintenance, or to make use or disposal of materials, 

with no initial capital cost. A high risk of property flooding would remain and quickly increase, stakeholder 

concerns would not be addressed and there would be a short longevity of this option. It is therefore not preferable 

as it does not address flood risk issues. However, it will be taken forward to shortlist as a baseline option for the 

purposes of the economic assessment. 

4.2 Do Minimum 

A ‘Do Minimum’ option would involve maintenance of the river banks in line with the current programme, with 

periodic inspection to monitor changes to the bank conditions and potential for siltation or blockages leading to 

repair of the banks or clearance measures. This option is not preferable, as reactive maintenance can be 

disproportionately expensive, and it does not address the remaining flood risk from insufficient capacity. However, 

should be included as part of the economic analysis as the short term cost effectiveness will support any cost-

benefit analysis of shortlist options. 

4.3 Do Something 

A tabulated summary of the analysis of all options including details of environmental enhancement opportunities 

and risks can also be found in Appendix A.  

The options listed in this section are those recommended to be taken forward and for which economic analysis 

has been applied.  

All options have been classified in the following way: 

 The number denotes the type of option 

 The ensuing letter identifies the individual option. 

 The types of option included in the shortlist are tabulated below. 

Option Number Type 

3 Localised defences (embankments or walls) 

5 Flood storage area 

6 Channel modification 

8 Operational changes 

9 Changes to existing structures 

10 Natural flood management 

Table 4-1 : Option naming convention 

 

For example option “3X” denotes a localised defence with a unique identifying letter of X. 
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4.3.1 Initial Assessment 1 

4.3.1.1 Hatch End 

 

Figure 4-1 : Hatch End option locations 

3B - Albury Drive 

Woodhall Gate ditch is located to the south and open fields with gradients between 1 in 35 and 1 in 40. Pinner 

Hill Golf club and Nanscot Wood are situated to the north-west. Pinnerwood Farm and Pinnerwood Cottage lie to 

the east and Albury Drive is located south of the ditch. 

The defence would be comprised of 250 metres of 500 millimetre high clay core embankments at 1 in 3 slopes 

along the rear gardens of properties along Albury Drive. The proposal is predicted to hold back flows from further 

up the catchment using the existing culvert as a throttle which is currently the case. The embankments are to be 

situated on the Albury Drive side of the Woodhall Gate ditch. There would be an increase in informal flood 

storage in the fields to the north. 

This option is envisaged to provide a defence up to a 1 in 10 return period event. The current onset of flooding is 

a 1 in 5 year return period event. 

Both banks of Woodhall Gate ditch are at a similar level meaning fields to the north and properties to the south 

flood simultaneously  

The option is predicted to provide a low standard of protection. Embankments or walls would have to be placed 

near private gardens with the possibility of encroaching into them. 

There is opportunity for biodiversity benefits where a more naturalised embankment/bund is opted for, 

consideration would also need to be given to the type of defence opted for as the intervention would be located 

within a conservation area. 
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Total benefits: £1,280,000 

Total costs with optimism bias of 60%: £243,273 

PF score: 29%. 

Potential partners: Harrow Council, land owners, local highways authority, Thames water 

 

10A - Albury Drive/Woodhall Gate Ditch (in combination with option 5D) 

Located in open fields with Pinner Hill Golf club and Nanscot Wood to the west, Pinnerwood Farm and 

Pinnerwood Cottage to the south east and Albury drive to the south. 

This is a Natural Flood Management option consisting of leaky log dams and other such measures. It would 

modify a number of winterbourne ditches draining part of Pinner Hill Golf Course and Pinnerwood Farm, including 

the Woodhall Gate ditch to attenuate flows. 

This option has the potential to slow flows into Woodhall Gate ditch allowing time for the catchment drainage to 

react. It is difficult to exactly quantify NFM measures even though they are assumed to be beneficial where 

applied correctly. 

There is potential for habitat creation given the location of the option. However consideration should be given to 

receptors within close proximity, for example Pinner Wood House which is a listed building. 

5D – Fields north of Woodhall Gate ditch 

Located in fields with gradients between 1 in 35 and 1 in 40. Pinner Hill Golf Club and Nanscot Wood lie to the 

north-west. Pinnerwood Farm and Pinnerwood Cottage are situated to the east. Woodhall Gate ditch and Albury 

Drive are to the south. 

This option is a flood storage area providing attenuation of flows into the culvert running beneath Woodhall Gate 

alongside Natural Flood Management upstream in the catchment (option 10A). This proposed scheme involves 

the construction of a clay core embankment 300 metres long and 2 metres high at 1 in 3 slopes. Additionally, 

control structures are proposed to divert flows into the storage area and to release them at a controlled rate. This 

option is also envisaged to have catchment wide benefits, reducing flows into the River Pinn in high intensity 

rainfall events. A flood storage area has been modelled in this location and shown to provide a standard of 

protection to properties up to and including a 1 in 75 year return period event. 

Flooding in the area occurs when the banks of Woodhall Gate ditch are overtopped due to insufficient capacity of 

the culvert which runs beneath Woodhall Gate. Surface water floods properties on Albury Drive and then flows 

down Woodhall Gate in low intensity rainfall events. 

The option is feasible in terms of engineering and currently unused for flood storage, keeping dry in most 

modelled return period events. This proposal is predominantly situated on Harrow Council owned land. 

There is the opportunity for habitat creation with flood storage; however consideration should be given to the 

location of the intervention as it would be located within a conservation area.  

Total benefits: £7,799,000 

Total costs (combined with option 10A) with optimism bias of 60%: £ 3,533,430 

PF score: 21% 

Potential partners: Harrow Council, land owners, local highways authority, Thames water, Pinner Hill golf club 
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4.3.1.2 Pinner 

 

Figure 4-2 : Pinner option locations 

8B - George V Reservoir  

Open field with George V Avenue to the west, Pinner park farm lie to the south, and there is a rugby ground and 

residences to the east and residences to the north.  

This option consists of upsizing the George V reservoir to allow for a higher volume of water to be held back in 

high rainfall intensity events allowing the catchment to drain while releasing storm water at a controlled rate. 

While in development, the option changed to upsizing by excavation due to safety concerns with increasing the 

maximum water level. The proposal is to increase the current capacity of the existing flood storage area by 

10,000 cubic metres followed by reinstatement. Works will maintain the current maximum water level and may 

require modification of the control structures if necessary. 

The expected standard of protection has been assumed to be 1 in 30 years, based on modelled return period 

events, along with other flood storage areas within the catchment.  

While the benefits of this option cannot be precisely quantified without modelling, the location and modelled flood 

outlines suggests it will have a positive impact on flooding downstream.  

Minor environmental effects anticipated. 

Total benefits: £4,048,289 

Total costs with optimism bias of 60%: £ 124,672.00 

PF score: 362% 

Potential partners: Harrow Council, flood affected businesses downstream  
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4.3.2 Initial Assessment 2 

4.3.2.1 East Ruislip 

 

Figure 4-3 : East Ruislip option locations 

10C – Park Wood 

Ruislip Lido lies to the north-west, with residential properties to the east, south and south-west. There are two 

schools to the east.  

This option involves the implementation of natural flood management in Park Wood and the surrounding areas. 

Hillingdon Council are working with Thames 21 to take forward NFM in Park Woods so the Environment Agency 

will need to work closely with these partners to understand the benefits of any interventions. 

An additional component is the creation of a flood storage area to the immediate north of Broadwood Avenue 

within the woodland.  

The natural flood management measures are envisaged to attenuate flows in the catchment for longer, allowing 

time for the downstream drainage to react during high intensity rainfall events. This option will help slow flows 

from Ruislip Common and help to reduce flooding to properties along Broadwood Avenue as well as holding back 

flows into the River Pinn. It is difficult to exactly quantify NFM measures even though they are assumed to be 

beneficial where applied correctly.  

The option will also prevent flooding to properties along Broadwood Avenue by providing a localised defence by 

means of the proposed embankment. 

The storage area consists of 1000 metres of 1 metre high clay core embankments at 1 in 3 slopes. The proposal 

uses the current culverts as a throttle, however it may be necessary to add control structures as the option is 

developed further based on more detailed information. The dimensions of all structures should be confirmed 

during appraisal. 

This option is envisaged to provide protection in a 1 in 75 year return period event.  
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In the north, flows from Park Wood overwhelm the drainage system and overtop the ditch causing flooding to 

properties along Broadwood Avenue. Further south, the River Pinn overtops its banks within the Kings College 

playing fields. Properties around the eastern boundary of the playing fields have a low standard of protection and 

flood in as low as 1 in 2 year return period events. As the surface water system becomes hydraulically locked due 

to high levels of the River Pinn, this storm water further exacerbates the flooding issues. 

The intervention would be located within Ruislip Woods, which is designated as an NNR, SSSI and a SINC, and 

there are potential for adverse effects on these receptors. Consideration should also be given to receptors within 

close proximity such as the scheduled monument. Further environmental studies are required. 

Total benefits: £15,815,348 

Total costs with optimism bias of 60%: £1,307,843 

PF score: 109% 

Potential partners: Hillingdon Council, land owners, local highways authority, Thames water, Brunel University, Thames 21 

 

3H - Kings College Playing Fields 

Located in the south-west corner of the Kings College playing fields. Park Avenue to the north, beyond which are 

residences along Broadwood Avenue. There are two schools to the east and the rest of the surroundings 

residential. The River Pinn runs east - west through the site. The land is relatively flat. 

This option would be comprised of 500 metres of 600 millimetre high clay core embankments at 1 in 3 slopes. 

This option has been found to be relatively simple to deliver, however the low standard of protection would leave 

residual flood risk and mean the option would not protect properties in higher intensity rainfall events.  

The option is envisaged to provide a defence up to a 1 in 10 year return period event (currently 1 in 2).  

This option protects properties on Brook Drive, Brook Close and Pinn Way from flooding. It does not, however, 

utilise the Kings College playing fields as a formal flood storage area, meaning it has negligible benefits to the 

catchment as a whole. Land ownership for this option is a mixture of private and Hillingdon Council owned land. 

Localised defences will have a limited benefit as a stand-alone option with a low standard of protection. This is 

due to the interaction between pluvial and fluvial flooding. 

There is opportunity for biodiversity benefits where a more naturalised embankment/bund is opted for, 

consideration would also need to be given to the type of defence opted for as the intervention would be located 

within a conservation area.  

Total benefits: £1,491,000 

Total costs with optimism bias of 60%: £430,016 

PF score: 19% 

Potential partners: Hillingdon Council, land owners, Thames water 

 

5A - Kings College Playing Fields 

Located within the Kings College playing fields. Park Avenue lies to the north, beyond which are residences along 

Broadwood Avenue. There are two schools to the east and the rest of the surroundings are residences. The River 

Pinn runs east - west through the site which has a gentle easterly slope. 

This option utilises the land and playing fields as temporary flood storage for high intensity rainfall events. This 

option consists of 3H, and 1500 metres of 1 metre high embankments at 1 in 3 slopes to create flood storage.  
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An additional component considered is an isolated flood storage area for surface water. This is due to the existing 

issue of the surface water system becoming hydraulically locked and the proposal preventing surface water from 

running into the playing fields possibly worsening flooding in the area. This component would comprise of clay 

core embankments and an outfall with a flap valve on the Pinn side. The works would be carried out in 

partnership with the Hillingdon Council who own the playing fields and are responsible for surface water in the 

area.  

The additional storage is assumed to help alleviate flooding to properties along the eastern boundary of the Kings 

College playing fields up to and including 1 in 50 year return period rainfall events (currently 1 in 2). The increase 

in attenuation also has the potential to provide catchment wide benefits. 

The option has been modelled and shown to provide good benefits locally and downstream. The option is 

feasible in terms of engineering, however post storm drainage must be taken into consideration at the next 

design stage as the playing fields will need to be usable.  

There is opportunity for habitat creation with flood storage; however consideration should be given to 

interventions that are within close proximity of the SSSI and woodland to ensure that no adverse effect would 

result from the construction/operation. 

Total benefits: £8,038,000 

Total costs with optimism bias of 60%: £3,533,430 

PF score: 26% 

Potential partners: Hillingdon Council, land owners, local highways authority, Thames water 
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4.3.3 Initial Assessment 3 

4.3.3.1 West Ruislip 

 

Figure 4-4 : West Ruislip option locations 

3F – East of Pinn and Cannon Brook confluence 

Site is in a dense residential area with gardens backing onto the River Pinn. To the east is Bury Street and to the 

west is open land. The King George playing fields are approximately 700 metres to the East. 

This option consists of shoring up and raising existing defences to eliminate low spots and protect properties 

downstream of the King George Playing fields from flooding. It is assumed that 1.4 kilometres of embankments 

and walls require repairs and raising by 400 millimetres to provide a consistent level of defence. 

This option is envisaged to convey flows to fields south west of Glenhurst Avenue and protect local properties 

from flooding up to and including a 1 in 75 year return period event (currently onset of flooding 1 in 5). 

The issue is that the low points in the existing defences along the river currently provide a place for the Pinn to 

spill through.  

Although the option provides the desired standard of protection, it is complex to deliver due to space constraints 

between the properties and the River Pinn. The option has negligible benefits to the catchment as a whole and 

the loss of storage as it exists may have negative impacts immediately downstream. Land ownership for this 

option is a mixture of private and Hillingdon Council owned land. 

Consideration needs to be given to environmental receptors within close proximity, particularly the listed buildings 

along Bury Street and the scheduled monument. 

Total benefits: £993,547 

Total costs with optimism bias of 60%: £2,608,532 
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PF score: 4% 

Potential partners: Hillingdon Council, land owners, local highways authority, Thames water 

 

5M - Breakspear Road, Ruislip 

This site is located in the fields west of Breakspear Road and south of Fine Bush Lane, on either side of Mad 

Bess Brook.  

This option involves the creation of a new flood storage area using the land between Breakspear Road and Fine 

Bush Lane for temporary storage during high intensity rainfall events. This is predicted to attenuate flows from the 

north-west and allow storage as the culvert beneath Ladygate Lane reaches capacity and becomes hydraulically 

locked. It is also predicted to have catchment wide benefits by attenuating flows into Cannon Brook and the River 

Pinn. The main elements consist of approximately 400 metres of 1000 millimetre high embankments at 1 in 3 

slopes, new control structures, and 2,000 cubic metres of excavation. The dimensions of all structures should be 

confirmed during appraisal. 

The additional storage is predicted to help alleviate flooding to properties and commercial buildings to the south 

east of Breakspear Road in flood events with a return period up to and including 1 in 75 years. 

The option was modelled (JBA 2015/2016) with good benefits locally and downstream, is feasible in terms of 

engineering and the land is currently unused for flood storage, and shown to keep mostly dry in the modelled 1 in 

100 year return period events. 

There is potential for biodiversity benefits through habitat creation. Consideration should also be given to the 

ancient woodland surrounding the site, historic landfill and SSSI. 

Total benefits: £1,331,000 

Total costs with optimism bias of 60%: £2,382,334 

PF score: 3% 

Potential partners: Hillingdon Council, land owners, local highways authority, Thames water, local businesses 
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4.3.4 Initial Assessment 4 

4.3.4.1 Ickenham 

 

Figure 4-5 : Ickenham option locations (1 of 3) 

 

5O - Grounds south of railway line 

The site is located to the south west of where the railway line crosses the River Pinn. Breakspear Road south 

runs north westerly to the west of the site and the River Pinn flows southerly to the east. To the south there are 

numerous dwellings. 

This option utilises open ground to form a new flood storage area and consists of 800 metres of 1.5 metre high 

embankments at 1 in 3 slopes and control structures  

Flood storage has the potential to slow flows entering the River Pinn and allow more time for the downstream 

catchment drainage to react.  

There are opportunities for habitat creation with flood storage, however the proposed intervention would be 

located within a designated SINC and therefore consideration would need to be given to habitat loss as a result 

of the construction/operation.  Other constraints are a scheduled monument adjacent to the intervention and 

historic landfill sites within 1 kilometre.  

No benefits have been apportioned to this option (as no obvious flood cell could be determined) even though it is 

predicted to provide betterment within the catchment. Costing has been undertaken to provide information for 

future studies should this option be considered and the cumulative effects that this option has on other areas of 

the catchment should be determined during an Outline Business Case 

Benefits: Potentially to properties along the River Pinn between the railway line and Swakeleys Road 

Total costs with optimism bias of 60%: £2,400,310 
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Figure 4-6 : Ickenham option locations (2 of 3) 

 

3G - Copthall Road to Swakeleys Road and  

3K - Swakeleys Road to Swakeleys Drive 

The site runs along both sides of the River Pinn flood plain, which flows in a north-south direction at this point.  

The defences to the north are located along the River Pinn as it meanders through Ickenham between Copthall 

Road and Swakeleys Road. To the east are properties beyond which is Derwent Avenue. To the west lie 

properties beyond which is Wallasey Crescent. 

The defences to the south are located along the River Pinn as it meanders through Ickenham between 

Swakeleys Road to the north and Swakeleys Drive to the south. 

The defence to the north would be comprised of 800 metres of clay core embankments 1 metre high at 1 in 3 

slopes. This option is predicted to provide a defence up to a 1 in 30 year return period event. The current onset of 

flooding is a 1 in 20 return period event. 

The defence to the south would be comprised of 1100 metres of clay core embankments 500 millimetres high at 

1 in 3 slopes. This option is envisaged to provide a defence up to a 1 in 30 year return period event. The current 

onset of flooding is a 1 in 20 return period event.  

These options protect properties along the River Pinn between Copthall Road and Swakeleys Road, and 

between Swakeleys Road and Swakeleys Drive.  
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Space constraints may mean a mixture of walls and bunds is required, but earth bunds are preferred where 

possible. This option will prevent water entering residential properties.   

There is opportunity for biodiversity benefits where a more naturalised embankment/bund is opted for. However 

as the northern intervention would be located within a SINC, further study is required to determine habitat loss. 

The southern intervention would not be located within any designated areas; therefore there is opportunity for 

habitat creation with flood storage. Consideration should be given to the proximity of Hillingdon APA to ensure 

that any construction/operation would not result in any adverse effects. There are also historic landfill sites within 

1 kilometre of the intervention. 

Total benefits: £1,784,000 

Total costs with optimism bias of 60%: £3,101,376 

PF score: 11% 

Potential partners: Hillingdon Council, land owners, Thames water 

 

 

Figure 4-7 : Ickenham option locations (3 of 3) 

 

5K - Woodland north of the A40 

The site is bounded by residential properties along Halford Road to the north and east, the A40 to the south, and 

Vyners School to the west. The area is woodland and parkland.  

This option utilises woodland to form a new flood storage area. The flood storage has the potential to slow flows 

entering the River Pinn and allow more time for the downstream catchment drainage to react.  
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The option consists of 1000 metres of 750 millimetres high embankments at 1 in 3 slopes. Control structures will 

divert flows into the storage area, and release storm water at a controlled rate. The dimensions of all structures 

should be confirmed during appraisal. 

The abundance of flora may be an issue for implementation unless it is designed to impound water at above 

current levels. There are opportunities for habitat creation with flood storage, however there is potential for the 

loss of mature trees given the intervention would be located in Park Wood common plantation.  

No benefits have been apportioned (as no obvious flood cell could be determined) to this option even though it is 

thought to provide betterment within the catchment. Costing has been done to provide information for future 

studies should this option be considered and the cumulative effects of this option in other areas of the catchment 

should be assessed during an Outline Business Case 

Benefits: Potentially to the A40 and downstream areas 

Total costs with optimism bias of 60%: £2,820,622 

Potential partners: Hillingdon Council, Highways England, Thames water 
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4.3.5 Initial Assessment 5 

4.3.5.1 Hillingdon 

 

Figure 4-8 : Hillingdon option locations (1 of 2) 

 

3A - Dawes Road to Hillingdon Road 

The site has Hillingdon Golf Course to the east, and residential properties to the west. To the south, Hillingdon 

Road runs east to west and there are more properties located to the southeast immediately north of Hillingdon 

Hill.  

This option involves the construction of defences to protect properties along Church Road. The defence would be 

comprised of 380 metres of clay core embankments 750 millimetres high at 1 in 3 slopes. Access agreements 

with landowners are required to allow for maintenance. Depending on space constraints, this may be a mixture of 

walls and bunds, although earth bunds would be preferable due to lower costs. 

This option is envisaged to provide a defence up to a 1 in 75 year return period event (The current onset of 

flooding is a 1 in 10 return period event). 

At this site, flooding occurs when the Pinn comes out of bank adjacent to Dawes road. This is due to the 

constriction caused by the culvert running across Hillingdon Hill. 

There is opportunity for biodiversity benefits where a more naturalised embankment/bund is opted for. The 

intervention is not located within any designations however as it is within a Tree Preservation Order area, there 

are also historic landfill sites within 1 kilometre of the intervention. 

Total benefits: £946,000 

Total costs with optimism bias of 60%: £509,783 
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PF score: 26% 

Potential partners: HS2,Hillingdon Council, land owners, local highways authority, Thames water 

 

 

Figure 4-9 : Hillingdon option locations (2 of 2) 

3J - Church Road 

The site is between residential properties immediately north of where Church Road crosses the River Pinn. The 

area is woodland and parkland on either bank of the river.  

This option consists of flood defences between the River Pinn and the residential properties. The defence would 

be comprised of 380 metres of clay core embankments 750 millimetres high at 1 in 3 slopes. Depending on 

space constraints, this may be a mixture of walls and bunds, although earth bunds would be preferable due to 

lower costs. 

This option is envisaged to provide a defence up to a 1 in 75 year return period event (current onset 1 in 2).  

The intervention is within close proximity of a classified site of Importance for nature conservation (SINC) and is 

partly within an archaeological priority area (APA). Consideration should therefore be given to these 

receptors to ensure that no adverse effects will result from construction/operation. There are also historic landfill 

sites within 1km of the intervention. 

Total benefits: £1,527,000 

Total costs with optimism bias of 60%: £472,187 

PF score: 26% 

Potential partners: Hillingdon Council, land owners, local highways authority, Thames water 
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4.3.6 Initial Assessment 6 

4.3.6.1 Yiewsley 

 

Figure 4-10 : Yiewsley option locations 

 

5G – Land south of Church Road 

The site is located to the immediate south of Church Road. Land on the right bank is open green space while 

land on the left bank is playing fields. The rest of the land use is predominantly dwellings. 

This option involves the creation of a new flood storage area using the land south of Church Road between Peel 

Way and St Peters Road. The additional storage is predicted to help alleviate downstream flooding in Yiewsley. 

This option has been included due to the abundance of land available and the obvious lack of capacity 

downstream. The option consists of 1000 metres of 1.5 metre high embankments with control structures to divert 

flows into the playing fields and unused land either side of the River Pinn, and to then release the flows at a 

controlled rate. 

For the purposes of this assessment, a standard of protection has been assumed to be that of a 1 in 30 year 

return period event (current onset downstream 1 in 2). Modelled flood outlines show the land to stay dry up to 1 in 

100 year rainfall events while properties downstream flood. 

Downstream flooding is caused by a the high volume of storm water from upstream and the lack of capacity 

causing the River Pinn to flow out of bank and flood properties along Moorfield Avenue and Grange school. 

Overland flows then cross High Street, flooding the Zodiac Business Park. 

There is the opportunity for habitat creation with flood storage, however consideration should be given to the 

location of the intervention as it would be located within a conservation area. Historic landfill sites are also within 

1 kilometre of the intervention. 
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Total benefits: £4,182,600 

Total costs with optimism bias of 60%: £3,012,358 

PF score: 8% 

Potential partners: Hillingdon Council, land owners, local highways authority, Thames water, Zodiac business park 

 

3L - Zodiac Business Park 

The site is immediately north of High road between Moorfield Road and the River Pinn. There is a school to the 

south east and more open fields on the left bank of the river. Across High street to the south are commercial 

buildings and there are dwellings along Moorfield Road. 

This option involves a new wall to be built on the existing foundation of Grange school and embankments in fields 

to the east of properties along Moorfield Avenue. The proposed defence for Grange school is a wall 80 metres 

long and 800 millimetres high. Defences for properties along Moorfield Avenue will take the form of clay core 

embankment 180 metres long and 600 millimetres high. The wall along the school may be complex to deliver due 

to space constraints between the school and the River Pinn. Land ownership for this option is a mixture of private 

and Council owned land. 

These options will provide a 1 in 75 year return period event standard of protection (current onset 1 in 2). 

Flooding in the area is caused by a the high volume of storm water from up the catchment and the lack of 

capacity causing the River Pinn to flow out of bank and flood properties along Moorfield Avenue and Grange 

school. Overland flows then cross High Street, flooding the Zodiac Business Park. 

There is opportunity for biodiversity benefits where a more naturalised embankment/bund is opted for. 

Consideration should be given to the listed buildings, proximity to APA and historic landfill sites. 

Total benefits: £1,848,000 

Total costs with optimism bias of 60%: £552,539 

PF score: 24% 

Potential partners: Hillingdon Council, land owners, Grange school 
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5. Options and economic summary 

Initial 

Assessment 

number 

Area Sub area 

Option 

Summary of environmental 

benefits/constraints 

Standard of protection (return 

period event) 

 

Economics 
Sensitivity 

testing 

AECOM Rating  

(1 to 10 = Low to High) 

10+ = Excellent 

Partners for consultation, co-operation 

and possible contributions 

No. Type 
Pre 

Intervention 

Predicted post 

intervention. 

Property 

Count 
Benefits 

Total project 

cost 

including. 

60% 

optimism 

bias 

PF Score 

PF score 

including 

50% capital 

cost 

contribution 

from 

partners. 

Buildability PF Score 

1 

 

Hatch End Albury Drive 3B Defences 
Biodiversity benefits. Intervention is located 

within a conservation area. 
1 in 5 1 in 10 30 £1,280,000 £243,274 29% 

58% 
8 3 

 

Harrow council, Private land owners 

Hatch End 
Pinner 

Wood 
10A NFM 

Habitat creation. Consideration receptors within 

close proximity. 
1 in 5 1 in 75 95 £7,799,000 £3,533,430 21% 

42% 

9 

3 

 

Harrow council, Pinner Hill Golf club, Local 

highway authority. 

 
Hatch End Albury Drive 5D Flood Storage 6 

Pinner 
George V 

Reservoir 
8B 

Operational 

changes 

Minor effects anticipated. Consider scheduled 

monument. Within an APA. 
1 in 20 1 in 30 70 £4,048,289 £124,672 362% 

724% 
5 10+ 

 

Environment Agency (asset owner), Harrow 

Council. 

2 

East Ruislip Park Wood 10C NFM 
Ruislip Woods designated as an NNR, SSSI and 

a SINC. Further studies required. 
1 in 2 1 in 75 168 £15,815,289 £1,307,843 109% 

218% 
7 10+ 

 

Hillingdon council, Private land owners, 

Thames water. 

East Ruislip 

Kings 

College 

Playing 

Fields 

3H Defences 
Biodiversity benefits. Consider designations. 

Within a SINC and in close proximity of a SSSI. 
1 in 2 1 in 10 15 £1,491,000 £430,016 19% 

38% 
8 2 

 

Hillingdon council, Private land owners. 

East Ruislip 

Kings 

College 

Playing 

Fields 

5A Flood Storage 
Habitat creation. Consider receptors within close 

proximity of the SSSI and woodland. 
1 in 2 1 in 50 56 £8,038,000 £2,413,670 26% 

52% 
6 3 

 

Hillingdon council, Private land owners, 

Thames water. 
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3 

West Ruislip 

East of Pinn 

and Cannon 

Brook 

confluence 

3F Defences 
Biodiversity benefits. Consider receptors within 

close proximity. 
1 in 5 1 in 75 17 £993,547 £2,608,533 4% 

8% 
3 1 

Hillingdon council, Private land owners, local 

businesses. 

West Ruislip 
Breakspear 

Road 
5M Flood Storage 

Biodiversity benefits through habitat creation. 

Ancient woodland surrounding site, historic 

landfill and SSSI. 

1 in 50 1 in 75 98 £1,331,000 £2,382,334 3% 
6% 

6 1 
Hillingdon council, Private land owners, Local 

businesses, Local highway authority. 

4 

Ickenham 

Grounds 

south of 

railway line 

5O Flood Storage 

Habitat creation. Designated SINC.  Consider 

habitat loss. Scheduled monument and historic 

landfill sites within 1km. 

N/A N/A N/A N/A £2,400,310 N/A 
N/A 

6 N/A 
Hillingdon council, Private land owners, Local 

businesses, Network Rail, HS2 team. 

Ickenham 

Copthall 

Road to 

Swakeleys 

Road 

3G Defences 

Biodiversity benefits. Intervention located within a 

SINC, further study is required to determine 

habitat loss. 

1 in 20 1 in 30 74 £1,784,000 £3,101,376 11% 

22% 

9 2 Hillingdon council, Private land owners. 

Ickenham 

Swakeleys 

Road to 

Swakeleys 

Drive 

3K Defences 
 

Ickenham 

Woodland 

north of the 

A40. 

5K Flood Storage 

Habitat creation. Potential for the loss of mature 

trees given the intervention would be located in 

Park Wood common plantation. 

N/A N/A N/A N/A £2,820,622 N/A 
N/A 

5 N/A 
Hillingdon council, Private land owners, 

Highways England. 

5 

Hillingdon 

Dawes 

Road to 

Hillingdon 

Road 

3A Defences 
Biodiversity benefits. Within a TPO area. Historic 

landfill sites within 1km. 
1 in 10 1 in 75 24 £946,000 £509,782 26% 

52% 
9 3 

Hillingdon council, Private land owners, HS2 

team. 

Hillingdon 
Church 

Road 
3J Defences 

Close proximity of a classified SINC and is partly 

within an APA. Historic landfill sites within 1km. 
1 in 2 1 in 75 11 £1,527,000 £472,187 26% 

52% 
7 3 Hillingdon council, Private land owners. 

6 

Yiewsley 

Zodiac 

Business 

Park 

3L Defences 
Biodiversity benefits. Consider listed buildings, 

proximity to APA and historic landfill sites. 
1 in 2 1 in 75 10 £1,848,000 £552,539 24% 

48% 
6 3 

Hillingdon council, Private land owners, 

Grange School 

Yiewsley 

South of 

Church 

Road 

5G Flood Storage 
Habitat creation. Located within a conservation 

area. Historic landfill sites within 1km. 
1 In 2 1 in 30 5 £4,182,601 £3,012,358 8% 

16% 
4 1 

Hillingdon council, Private land owners, Local 

businesses (Zodiac business park), Grange 

School, Local highway authority. 

Table 5-1 : Option and economic summary 
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6. Conclusions and recommendations 

6.1 Sensitivities 

Other than Option 10C at Park Wood which has a score of 109%, none of the options have a borderline PF 

score, and it has been decided that sensitivity checks would be beneficial at more detailed stages, particularly 

given the levels of assumptions that were made during the economic appraisal. The method of flood cell 

boundary delineation means while it is possible that options will receive downstream benefits, it is not appropriate 

at this stage to apply any sensitivities to the predicted benefits. Two of the options have PF scores over 100%, 

and for these, the sensitivities would make little to no difference. 

The only analysis that has been done in this regard is the PF score with a 50% contribution of the scheme cost 

from partners (section 6.4). This is summarised in Table 5-1. 

OM2 Number: For most options it has been assumed that all the residential properties within the benefit 

boundary are going from the very significant (<1 in 20 return period) to significant flood risk band (>1in 20 <= 1 in 

75). This is the OM2 number for these options. That said, since this number is based on significant assumptions, 

a decision has been made to not include this information at this stage. 

6.2 Residual benefits 

Section 3.3 describes the justification and methodology of assessing residual benefits. 

The total present value of benefits available over the catchment is £21,224,000. This sum does not take in to 

account the proposed interventions. This is based on an existing standard of protection of 1 in 5 years and a 

scheme providing a 1 in 75 year standard of protection. 

6.3 Key risks 

Risk Key Mitigation 

Clashes with other schemes in the area Ongoing consultation prior to and during scheme development with all 

organisations and agencies doing major works in the catchment 

Ground conditions – lack of ground investigation 

information could result in abortive design work and/or 

additional cost and delay at construction stage. 

It is recommended that ground investigation at the location of the 

proposed storage areas and flood wall is undertaken at more detailed 

design stages  

Approvals throughout the OBC and planning process Early consultation is required with all key stakeholders to ensure that 

all parties are aware of any plans and that any challenges are 

identified early in the appraisal process.  

Unexpected protected species encountered  Environmental surveys and appraisal would be carried out as part of 

any appraisal or OBC.  

Costs exceed estimates Costs should be developed within the appraisal or OBC (if 

progressed) by Early Supplier Engagement (ESE). 

Benefits above or below estimates The benefits should be identified from further detailed modelling 

undertaken as part of the appraisal or OBC (if progressed). 

Funding shortfalls Early consultation should be carried out with all stakeholders with an 

aim to agreements on possible contributions 

Possible detrimental flooding effects for the preferred 

scheme(s) 

Modelling will be required as part of any appraisal or OBC and if there 

are mitigation measures pit in place for any detrimental impacts. 

Landowner objections. Landowner consultation early on in the appraisal or OBC process, if 

progressed. 
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6.4 Option prioritisation 

The proposed schemes are listed in descending order by partnership funding score and a priority applied. 

Option 8B, George V Reservoir, Initial Assessment 1, Pinner 

Ranking and Score 

PF score: 362%. Ranked 1st of 15 options over catchment. 

Ranked 1 of 3 within Initial Assessment 2 boundary (based on PF score) 

AECOM PF score rating of 10+: Excellent 

AECOM buildability rating of 5/10 (1 least complex, 10 most complex) 

 

Pros and Cons 

 Current maintenance procedures would be followed. 

 Minimal Environmental impacts envisaged. 

 There is an opportunity to upsize the option due to available space. 

 High cost of excavated fill disposal (unless landscaped in situ) 

 Risk of benefits over-estimation. (High Risk) 

 

Recommendation: 

Include in future modelling. 

Include in future design and assessment stages. 

 

Priority: 

 High (based on PF score and downstream benefits) 

 

Option 10C, Park Wood, Initial Assessment 2, East Ruislip 

Ranking and Score 

PF score: 109%. Ranked 2nd of 15 options over catchment. 

Ranked 2 of 3 within Initial Assessment 2 boundary (based on PF score). 

AECOM PF score rating of 10+: Excellent 

AECOM buildability rating of 7/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 Potential for further partner funding for surface water. 

 High SoP. 

 Risk of benefits over-estimation (option not modelled) 

 Increase in complexity and cost of maintenance. 

 The option within woodland 

 

Recommendation: 

Further studies on environmental impact. 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 High (based on buildability, PF score and flood risk along Broadwood Avenue) 
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Option 3B, Albury Drive, Initial Assessment 1, Hatch End 

Ranking and Score 

PF score: 29%. Ranked 3rd of 15 options over catchment. 

Ranked 2 of 3 within Initial Assessment 1 boundary (based on PF score). 

AECOM PF score rating of 3/10 

AECOM buildability rating of 8/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 The option is relatively simple to deliver. 

 Risk of benefits over-estimation. 

 Increase in complexity and cost of maintenance. 

 Located within a conservation area. 

 

Recommendation: 

Further studies on environmental impact. 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Medium (based on high buildability and BCR. Quick win, however has a low SoP and PF score rating) 

 

Option 5A, Kings College Playing Fields, Initial Assessment 2, East Ruislip 

Ranking and Score 

PF score: 26%. Ranked 4th of 15 options over catchment. 

Ranked 3 of 3 within Initial Assessment 1 boundary (based on PF score). 

AECOM PF score rating of 3/10 

AECOM buildability rating of 6/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 High SoP, local and downstream benefits 

 Risk of benefits over-estimation. 

 The option is relatively complex to deliver. 

 Development may show higher volume of excavation required which will add to capital costs. 

 Increase in complexity and cost of maintenance. 

 

Recommendation: 

Further studies on environmental impact. 

Inclusion in future design and assessment stages. 

Close collaboration with Hillingdon Council and Thames Water 

 

Priority: 

 Medium (based on flood risk reduction along Brook Close, Brook Drive, Pinn Way and downstream) 

Higher priority due to potential for partnerships and high profile in historic reports 
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Option 3A, Dawes Road to Hillingdon Road, Initial Assessment 5, Hillingdon 

Ranking and Score 

PF score: 26%. Ranked 5th of 15 options over catchment. 

Ranked 1 of 2 within Initial Assessment 5 boundary (based on PF score). 

AECOM PF score rating of 3/10 

AECOM buildability rating of 9/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 The option is relatively easy to deliver. 

 High SoP 

 Risk of defence height under estimation. 

 Possible increases flood risk downstream. 

 Increase in complexity and cost of maintenance. 

 Site within a TPO area.with historic landfill sites within 1km. 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Medium (based on flood risk along Dawes Road and a high SoP, Low PF score) 

 

Option 3J, North of Church Road, Initial Assessment 5, Hillingdon 

Ranking and Score 

PF score: 26%. Ranked 6th of 15 options over catchment. 

Ranked 2 of 2 within Initial Assessment 5 boundary (based on PF score). 

AECOM PF score rating of 3/10 

AECOM buildability rating of 7/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 The option is relatively easy to deliver. 

 High SoP 

 Risk of defence height under estimation. 

 Possible increases flood risk downstream. 

 Increase in complexity and cost of maintenance. 

 Site within a TPO area and historic landfill sites within 1km.  

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Medium (based on flood risk north of Church Road, High SoP) 
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Option 3L, Yiewsley, Initial Assessment 6, Yiewsley 

Ranking and Score 

PF score: 24%. Ranked 7th of 15 options over catchment. 

Ranked 1 of 2 within Initial Assessment 6 boundary (based on PF score). 

AECOM PF score rating of 3/10 

AECOM buildability rating of 6/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 The embankment is relatively easy to deliver. 

 School wall proposal is adjacent to River Pinn. 

 High SoP 

 Risk of defence height under estimation. 

 Increase in complexity and cost of maintenance. 

 Listed buildings. APA and historic landfill sites close by. 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Medium (Willing stakeholders, frequent flooding, protection of school) 

 

Option 5D and 10A, Albury Drive, Initial Assessment 1, Hatch End 

Ranking and Score 

PF score: 21%. Ranked and 8
th
 and 9

th
 of 15 options over catchment. 

Ranked 3 of 3 within Initial Assessment 6 boundary (based on PF score). 

AECOM PF score rating of 3/10 

AECOM buildability rating of 9/10 – 10A, 6/10 – 5D (10 least complex, 1 most complex) 

 

Pros and Cons: 

 High SoP. Local and downstream benefits. 

 Council owned land (willing partners) and surface water benefits 

 Habitat creation 

 Increase in complexity and cost of maintenance. 

 Located within conservation area 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

Work in close collaboration with Harrow council and Thames Water. 

 

Priority: 

 Medium (High SoP, willing shareholders, local & downstream benefits, surface water flood benefits) 
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Option 3H, Kings College playing fields, Initial Assessment 2, East Ruislip 

Ranking and Score 

PF score: 19%. Ranked 10th of 15 options over catchment. 

Ranked 3 of 3 within Initial Assessment 2 boundary (based on PF score). 

AECOM PF score rating of 2/10 

AECOM buildability rating of 8/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 The option is relatively easy to deliver. 

 Reduces flooding to properties which flood frequently 

 Risk of defence height under estimation. 

 Increase in complexity and cost of maintenance. 

 Low SoP and may worsen surface water flooding 

 Site within a TPO area. Historic landfill sites within 1km. 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Low (Low SoP. Reduces flooding to Brook Drive, Brook Close and Pinn Way. Frequent flooding. 5A is better 

alternative) 

 

Option 3G & 3K, Copthall Road to Swakeleys Drive, Initial Assessment 4, Ickenham 

Ranking and Score 

PF score: 11%. Ranked 11th & 12th of 15 options over catchment. 

Ranked 1 of 1 within Initial Assessment 4 boundary (based on PF score). 

AECOM PF score rating of 2/10 

AECOM buildability rating of 9/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 The option is relatively easy to deliver. 

 Risk of defence height under estimation. 

 Increase in complexity and cost of maintenance. 

 Located in SINC, further study is required to determine habitat loss. 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Low (Reduces flooding along River Pinn in Ickenham, Relatively easy to deliver, Low PF score) 
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Option 5G, South of Church Road, Initial Assessment 6, Yiewsley 

Ranking and Score 

PF score: 8%. Ranked 13th of 15 options over catchment. 

Ranked 2 of 2 within Initial Assessment 6 boundary (based on PF score). 

AECOM PF score rating of 1/10 

AECOM buildability rating of 4 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 Large area available. 

 Council owned land (willing partners) and surface water benefits 

 Habitat creation 

 Increase in complexity and cost of maintenance. 

 Located within conservation area 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

Work in close collaboration with Harrow council, Thames Water and local businesses 

 

Priority: 

 Medium (Many stakeholders, downstream benefits, surface water flood benefits) 

Higher priority due to potential for a major large volume flood storage scheme 

 

Option 3F, East of Pinn and Cannon Brook confluence, Initial Assessment 3, West Ruislip 

Ranking and Score 

PF score: 4%. Ranked 14th of 15 options over catchment. 

Ranked 1 of 2 within Initial Assessment 3 boundary (based on PF score). 

AECOM PF score rating of 1/10 

AECOM buildability rating of 3/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 Risk of defence height under estimation. 

 May worsen surface water flooding 

 Increase in complexity and cost of maintenance. 

 Listed buildings along Bury Street and the scheduled monument. 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Low (Reduces flooding locally, high SoP, may worsen flooding downstream, low PF score) 
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Option 5M, Breakspear Road, Initial Assessment 3, West Ruislip 

Ranking and Score 

PF score: 3%. Ranked 15th of 15 options over catchment. 

Ranked 2 of 2 within Initial Assessment 3 boundary (based on PF score). 

AECOM PF score rating of 1/10 

AECOM buildability rating of 6/10 (10 least complex, 1 most complex) 

 

Pros and Cons: 

 Habitat creation 

 Biodiversity benefits 

 Risk of defence height under estimation. 

 Increase in complexity and cost of maintenance. 

 Ancient woodland surrounding the site 

 

Recommendation: 

Inclusion in future modelling. 

Inclusion in future design and assessment stages. 

 

Priority: 

 Medium (Local and downstream benefits, large area available, Low PF score) 

Higher priority due to potential downstream benefits 

 

Prioritisation is indicative and based on the information available at the time of writing and the assumptions made 

as covered in earlier sections of this document. 

As such, it is imperative that all 15 options discussed here are looked at in further detail particularly during and 

following the proposed additional modelling. This will greatly inform and influence the options design, benefits 

and the partnership funding scores. 

The risks to be taken into account include; 

 Flood storage areas based on maximum available space and may be an overestimation 

 Cumulative impacts of schemes not considered 

 Flood cell boundaries are not based on modelling data and will change benefits 

 Designs based mainly on LIDAR levels 

 Contributions from partners have not been included 

This list is not exhaustive and included to highlight the risk of excluding options without carrying out further more 

detailed assessments. 

 

6.5 Funding, consultation and contributions 

The catchment is closely linked hydrologically; therefore it is imperative that The Environment Agency work in 

close partnership with stakeholders to develop schemes to alleviate flooding from a number of sources.  

The major stakeholders through the catchment include but are not limited to: 

 Harrow Council. 

 Hillingdon Council. 

 Local highway authority. 
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 Thames water. 

 Private land owners. 

 Network Rail. 

 Highways England 

 Thames 21 

 High Speed Two (HS2) planning and design teams. 

 Local businesses  

The aforementioned councils own the majority of the lands on which the shortlisted proposals are situated while 

at the same time suffer from surface water flooding issues in the same areas. Although not fully explored, there is 

the potential for schemes to provide dual source (fluvial and surface water) flood relief such as is suggested in 

option 5A. 

Anecdotal evidence and flood outlines show roads to be affected in low intensity rainfall events, therefore the 

local highways authorities and Highways England are key stakeholders. In Ickenham, scheme 5B which has 

been excluded due to high costs of excavation is a potential site for flood storage affecting the A40. 

HS2 is planned to run through the catchment so there is an opportunity for partnerships and linking some of the 

schemes discussed in these Initial Assessments. 

Local businesses such as the Zodiac business park in Yiewsley suffer from flooding in low intensity rainfall 

events, and upstream attenuation options are predicted to offer catchment wide flood relief by storing the peak 

flows during high and low intensity storms. 

Partnerships have the potential of increased contributions to schemes, some of which have been assessed to 

have low partnership funding scores. It is recommended that consultation be a priority throughout the next stage 

of scheme development and for discussions and consultation to involve alternative funding contributions. 

Update: Public consultations were organised by the Environment Agency on the 14
th

, 19
th

 and 21
st
 of March 

2018. Members of the public were given the opportunity to view and comment on the options contained in this 

report. At the time of writing the summary of those comments had not been completed, however the verbal 

feedback at the events was extremely positive. 

 

6.6 Modelling 

As has been noted in earlier sections of this report; the main information gap in the initial assessments has been 

lack of options modelling which would aid in determining the local and cumulative impacts and potential benefits. 

Although the JBA model provided information on flood depths and outlines for numerous return period events, the 

catchment wide impact of implementing multiple schemes has not been determined. 

As such it is recommended that the shortlisted options be modelled, following the initial assessment stage, prior 

to or simultaneously with any future studies or appraisals. 

This will influence the design of the shortlisted options and confirm the viability through the analysis of benefits 

(OM2) and may add some which have been previously discarded or remove some which were deemed feasible 

from an engineering and environmental perspective. 

A good example of such situations is the volumetric requirement of flood storage areas which when part of a 

system will have an influence on one other as well as the proposed localised flood defences. As peak volumes in 

high intensity events are attenuated, the storage requirements are likely to reduce downstream in such a fast 

reacting and interconnected catchment. This in turn would likely lower the peak river levels in areas where 

localised defences have been suggested, thus possibly negating the requirement for raising existing defences or 

constructing new ones.  

The “River Pinn OBC Modelling Strategy- Next Steps” document can be found in Appendix G. 
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6.7 SuDS 

The initial assessments have not analysed Sustainable Drainage Systems (SuDS), however for catchments 

which are this urban in nature, their use should be considered. Unlike large flood storage areas with large capital 

expenditure and a single noticeable structure as a result, SuDS in urban areas with limited space will comprise a 

number of smaller interventions which as a whole help reduce flooding. 

SuDS in new housing developments alone will not make a significant contribution to reducing flood risk and 

improving water quality. New developments only account for a small percentage of housing stock per year 

(around one per cent). Hence, there is a need for a combined strategy for installing SuDS in new developments 

and retrofitting them to existing ones.
2
 

The types of SuDS to be considered in a catchment of this nature include but are not limited to:
 
 

 Permeable pavements which allow rainwater to pass through. 

 Attenuation in granular sub-base material or below ground structures. 

 Tree planting to intercept rainfall within the tree canopy. 

 Tree trenches connecting below ground rooting zones.  

 Bio-retention systems or bio-retention rain gardens. 

 Filter drains to collect water and treat pollution. 

 Detention basins to attenuate in shallow, grassy depressions.  

 Hard ‘basins’ or lowered areas of hard landscape to provide temporary storage.  

 Swales to provide linear attenuation.  

 Surface water soakaways and infiltration systems 

 Water butts and tanks to intercept and harvest rainfall  

 Rain gardens to create temporary localised ponding for roof runoff 

 Rainwater planters to attenuate in above ground planters 

 De-paving, bio-retention and street tree planting, retrofitted as part of already planned annual highways 

maintenance, repair and improvement programmes 

 Re-purposing linear green infrastructure, such as verges and embankments along roads, railways and 

waterways 

 De-compacting existing parkland soils 

 Repurposing existing green space for swales, rain gardens and bio-retention components
3
 

 

It is recommended that SuDs be looked into at in more detail at a later stage, in collaboration with relevant 

partners such as Harrow and Hillingdon councils and water companies. For SuDS to have a major impact, they 

must be included in the long term strategies of relevant stakeholders and at a strategic scale.

                                                                                                                     
2
 Cost-benefit of SuDs retrofit in urban areas, Environment Agency (November 2007) 

3
 SuDS in London - a guide, Transport for London (November 2016) 
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Appendix A : Options optimisation spreadsheet 
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Appendix B : Shortlisted options mapping 
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Appendix C : Long list of options 
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Appendix D : Long list options mapping 



HNL Appraisal Package 2 Pinn and Cannon 
Brook IA plus document 

   
  

 

 
Prepared for:  The Environment Agency   
 

AECOM 
 
 

Appendix E : Economics assumptions 

In order to determine the benefits, and partnership funding score, a number of assumptions had to be made due 

to the lack of options modelling and flood level data, and due to the high level nature of the options. 

 Option Description Assumptions 

Localised 

Defences 

3B – Albury 

Drive 

This option is comprised of 

a small scale earth 

embankment or wall. 

- Flooding for this area has been reported to occur 

during 1 in 5 year return period (RP) storms or larger. 

Therefore, the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 5 years, which has 

been used as the baseline for this assessment. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 10 year SoP. All 

properties within the   1 in 10 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited.  

3H – Kings 

College Playing 

Field 

This option is comprised of 

embankments and a control 

structure. 

- Flooding for this area has been reported to occur 

during 1 in 2 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 2 years, which has 

been used as the baseline for this assessment. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 10 year SoP. All 

properties within the 1 in 10 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited.  

- This is the only option which considered and accounts 

for benefits from surface water too. 

- The benefit boundary for this site covers multiple 

deprivation zones. To determine the PF scoring, 

conservative approach has been used, it has been 

assumed that all properties are located in the 60% 

least deprivation zone.  
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3F – West 

Ruislip 

This option is comprised of 

raising the existing in order 

to eliminate low spots that 

are acting as spill-through. 

- Flooding for this area has been reported to occur 

during 1 in 5 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 5 years, which has 

been used as the baseline for this assessment. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited.  

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

- The benefit boundary for this site covers multiple 

deprivation zones. To determine the PF scoring, 

conservative approach has been used, it has been 

assumed that all properties are located in the 60% 

least deprivation zone.  

3A – Dawes 

Road to 

Hillingdon Road 

This option is comprised of 

walls or earth 

embankments along the 

river bank. 

- Flooding for this area has been reported to occur 

during 1 in 10 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 10 years, which has 

been used as the baseline for this assessment. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

- The benefit boundary for this site covers multiple 

deprivation zones. To determine the PF scoring, 

conservative approach has been used, it has been 

assumed that all properties are located in the 60% 

least deprivation zone. 
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3E – Brunel 

University 

This option is comprised of 

approximately 600m of 

defences aligned on either 

side of the river.  

- Flooding for this area has been reported to occur 

during 1 in 20 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 20 years, which has 

been used as the baseline for this assessment. 

- As the WAAD does not include damages for the 1 in 20 

year SoP, interpolation has been used.  

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

 

3J – Church 

Road 

This option is comprised of 

a mixture of walls and 

embankments.  

- Flooding for this area has been reported to occur 

during 1 in 2 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 2 years, which has 

been used as the baseline for this assessment. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.  If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

- The benefit boundary for this site covers multiple 

deprivation zones. To determine the PF scoring, 

conservative approach has been used, it has been 

assumed that all properties are located in the 60% 

least deprivation zone. 
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3L – Yiewsley This option is comprised of 

embankments and walls to 

protect Grange School and 

properties along Moorfield 

road which flood at low 

intensity rainfall events. 

- Flooding for this area has been reported to occur 

during 1 in 2 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 2 years, which has 

been used as the baseline for this assessment. 

- For non-residential properties a 1 in 2 year SoP 

damages value is not available. Therefore the 

damages for zero SoP have been used. This has been 

done as the residential damages are the same for both 

1 in 2 year SoP and 0 SoP. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

 

Storage Areas 

(without 

modelling) 

8B – George V 

Reservoir 

This option involves 

upsizing (by excavation) 

George V reservoir to 

increase the volume of 

water it can retain. 

- Flooding for this area has been reported to occur 

during 1 in 20 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 20 years, which has 

been used as the baseline for this assessment. 

- As the WAAD does not include damages for the 1 in 20 

year SoP, interpolation has been used.  

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  
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10C – Park 

Wood 

This option consists of 

Natural Flood Management 

(NFM), including leaky log 

dams and small bunds 

which aim to slow the flow 

to allow for more efficient 

management of flood water 

downstream. 

- Flooding for this area has been reported to occur 

during 1 in 5 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 5 years, which has 

been used as the baseline for this assessment. 

- Although it is difficult to quantify NFM measures, it has 

been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. If 

this option is to be taken forward, it is recommended 

that hydraulic modelling of the proposed option is 

undertaken and the economics assessment re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

- Due to the NFM being difficult to quantify in terms of 

benefits, the NRD data has been taken for all 

properties within the boundary limits. This provides the 

maximum possible benefits that could be obtained. 

Storage Areas 

(modelled) 

10A & 5D  Option 10 A is a NFM 

scheme which aims to 

attenuate flows. This is to 

be carried out in 

conjunction with Option 5D 

which consists of a new 

flood storage area to 

attenuate storm water from 

the catchment, to be 

released at a slower rate  

- Flooding for this area has been reported to occur 

during 1 in 5 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 5 years, which has 

been used as the baseline for this assessment. 

- As it is difficult to quantify NFM measures (although 

definitely beneficial where applied correctly), it has 

been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.  If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

- Although Option 3B has been appraised as a stand-

alone option, it thought that in order to implement 

Option 5D, Option 3B is required. 



HNL Appraisal Package 2 Pinn and Cannon 
Brook IA plus document 

   
  

 

 
Prepared for:  The Environment Agency   
 

AECOM 
 
 

5M – Breakspear 

Road, Ruislip 

This option is to construct a 

new flood storage area to 

provide the catchment time 

to drain effectively. This 

involves embankments and 

control structures.  

- Flooding for this area has been reported to occur 

during 1 in 30 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 30 years, which has 

been used as the baseline for this assessment. 

- Interpolation has been used to determine the damages 

value. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  

- The benefit boundary for this site covers multiple 

deprivation zones. To determine the PF scoring, 

conservative approach has been used, it has been 

assumed that all properties are located in the 60% 

least deprivation zone. 

5A – Kings 

College Playing 

Field 

This option is to use the 

playing fields as temporary 

flood storage/ flood plain, 

and an isolated flood 

storage area with a control 

structure. 

- Flooding for this area has been reported to occur 

during 1 in 2 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 2 years, which has 

been used as the baseline for this assessment. 

- For non-residential properties a 1 in 2 year SoP 

damages value is not available. Therefore the 

damages for zero SoP have been used. This has been 

done as the residential damages are the same for both 

1 in 2 year SoP and 0 SoP. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 50 year SoP. All 

properties within the 1 in 50 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- The benefit boundary for this site covers multiple 

deprivation zones. To determine the PF scoring, 

conservative approach has been used, it has been 

assumed that all properties are located in the 60% 

least deprivation zone. 
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5G – Land South 

of Church Road 

This is a very large storage 

area involving excavation 

and the lowering of pitches.  

- It has been assumed that Option 3L and 5G will 

overlap as options, and will protect the same cluster of 

properties. Option 3L protects locally, while 5G 

protects upstream of the properties (as a flood storage 

area).  

- These options will not be implemented together, so 

there is no need to consider overlap of properties.  

- Flooding for this area has been reported to occur 

during 1 in 2 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 2 years, which has 

been used as the baseline for this assessment. 

- For non-residential properties a 1 in 2 year SoP 

damages value is not available. Therefore the 

damages for zero SoP have been used. This has been 

done as the residential damages are the same for both 

1 in 2 year SoP and 0 SoP. 

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 30 year SoP. All 

properties within the 1 in 30 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- Interpolation has been used to determine the damages 

value. 

- The benefit boundary for this site covers multiple 

deprivation zones. To determine the PF scoring, 

conservative approach has been used, it has been 

assumed that all properties are located in the 60% 

least deprivation zone. 

Combination 

Options 

3G & 3K  Option 3G & 3K run parallel 

to the River Pinn and 

consist of embankments. 

- Flooding for this area has been reported to occur 

during 1 in 20 year return period (RP) storms or larger. 

Therefore the Standard of Protection (SoP) of existing 

defences is assumed to be 1 in 20 years, which has 

been used as the baseline for this assessment. 

- As the WAAD does not include damages for the 1 in 20 

year SoP, interpolation has been used.  

- It has been assumed that if this option were to be 

implemented, it would provide a 1 in 75 year SoP. All 

properties within the 1 in 75 year RP modelled flood 

outline have been included in this damage assessment 

exercise.   If this option is to be taken forward, it is 

recommended that hydraulic modelling of the proposed 

option is undertaken and the economics assessment 

re-visited. 

- As the WAAD does not include damages for the 1 in 75 

year SoP, interpolation has been used.  
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For each option, the same methodologies, and corresponding assumptions, have been made for the economics 

analysis: 

- Due to the lack of modelled flood depth data, the Weighted Annual Average Damages (WAAD; 2017) 

have been used to quantify damages for both residential and non-residential properties, as 

recommended by the MCM manual. 

- The Market Value (MV) for residential properties has been determined using Zoopla.com. The current 

average value for each property type (detached, semi-detached, terraced, and flat) has been taken for a 

number of post codes within the site boundary, and the average MV has been used to cap the average 

annual damage. 

- All residential and non-residential properties that have an area less than 25m
2 

have been discounted, 

along with all properties on the first floor or above. Garden sheds or property extensions have been 

discounted as well. 

- The MV for non-residential properties has been determined using the 2014 average rateable values 

(£/m
2
) for each mcm category. 

- The Present Value (PV) damages have been determined over an appraisal period of 100 years. 

- Climate change scenario has not been considered for preliminary economics assessment.  

-  It is assumed that no flood warning will be provided  
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Appendix F : Excluded Options 

Initial Assessment 1 

9A - Albury Drive/Woodhall Gate ditch 

Woodhall Gate ditch is located to the north of properties along Albury drive. The right bank of the ditch is adjacent 

to the rear of the gardens which suffer from flooding. Pinner Hill Golf club and Nanscot Wood are in the north-

west with Pinnerwood Farm to the north off the left bank. 

This option will ensure the ditch operates at its design capacity and constrictions such as the trash screen 

operate at optimal conditions allowing for a bypass/overtopping should blinding occur. This would prevent 

blockages in Woodhall Gate ditch from backing up flows and flooding properties along Albury Drive. 

This option has been found to have minimal effect as the problems arise due to the capacity of the culvert. 

There is potential for benefits to biodiversity through habitat creation. It should also be taken into consideration 

that the intervention would be located within a conservation area. 

8C - Oxhey Lane 

Operational changes to the existing flood storage area situated north or Royston Park Road.  

Excluded due to the storage area being new and there being limited benefits from any changes. 

10B Montesole, Pinner 

Natural Flood Management in woodland north of Montesole playing fields consisting of leaky log dams and other 

measures to help slow flows into the Pinn. 

Excluded due to limited opportunity for NFM. Lidar also shows the area to be in a low spot which would store 

water naturally. 

5I - Hatch End upstream of George V Reservoir 

This option consists of a new flood storage area north-east of George v Reservoir.  

Excluded due to close proximity to existing flood storage reservoir which has the potential to be upsized. 

 

Initial Assessment 2 

9I - Eastcote 

Option situated in open land and the Haydon Hall grounds.  

Deculverting and daylighting of the Joel Street farm ditch to improve conveyance.  

Excluded due there being no discernible benefits. No effect to flooding in any return period event from modelled 

flood outlines. 

5J - Kings College Playing Field / St Martins Approach 

Located within the Kings College playing fields. Park Avenue to the north, beyond which are residences along 

Broadwood Avenue. There are two schools to the east and the rest of the surroundings residential. The river Pinn 

runs east - west through the site. The land is relatively flat. 

Utilise the land excluding the playing fields as temporary flood storage for high intensity rainfall events by means 

of bunds and or excavation. 

Excluded due to limited room for flood storage should the playing fields be excluded. Difficult to justify keeping 

playing fields from flooding at the expense of dwellings. 
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Initial Assessment 3 

8A - Ruislip Lido  

Ruislip Woods nature reserve to the north-west, Park Wood to the south-east and commercial buildings to the 

south-west.  

This option consists of the improved operation of existing operable structures of the Lido to reduce flood risk 

downstream by optimising the regulation of flows. 

Excluded as option may have safety implications and negatively impact downstream flooding. Not much benefit 

and difficult to get buy in for operational changes. 

9C - Mad Bess Brook/ Breakspear Road 

Breakspear road and open fields to the north-west. The rest of the area is made up of residences with a few 

commercial buildings in the area. The culvert runs beneath numerous properties and roads. 

This option consists of upsizing or providing a bypass to the culvert between Cannon Brook and the River Pinn to 

remove the constriction and prevent flows from backing up and flooding properties to the east of Breakspear 

Road. 

Excluded due to the over 200m of culvert running beneath properties and infrastructure. Very costly to implement 

with a comparatively low cost benefit when attenuation is a more viable option and there are issues with capacity 

downstream. 

3D - Breakspear Road, Ruislip 

Breakspear Road and open fields to the north-west. The rest of the area is made up of residences with a few 

commercial buildings in the area.  

This option consists of walls to protect properties to the east of Breakspear Road from flooding. 

Excluded as it is not feasible to try and protect properties with individual walls and bunds. This is mainly due to 

the number of entrances and drives that would be required to remain open the in normal conditions. Option would 

rely on active defences and human intervention to work effectively. 

5F - Fine Bush lane, Ruislip 

A new flood storage area in fields north of Fine Bush Lane, holding back flows from Cannon Brook in high 

intensity rainfall events and releasing storm water at controlled rate. 

This option attenuates flows from high intensity events giving the catchment time to drain and provides a spill 

when the culvert reaches capacity. 

Excluded due to historic structural issues reported with Fine Bush Lane which could be worsened by hydrostatic 

force from a new flood storage area. Multiple land ownership boundaries also make it more complex in terms of 

land purchase. 

 

Initial Assessment 4 

5E - Ruislip Golf course 

Site located within Ruislip Golf course. Some farms, dwellings and other structures scattered east across the 

River Pinn. Beyond this is Breakspear Road and open fields. 

The option utilises parts of the golf course as flood storage for high intensity events and consists primarily of 

excavation, bunds and control structures. 
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Excluded due to issues raised in meeting on the 16th October 2017 regarding the cost of using golf courses for 

flood storage. Also a potential HS2 flood storage site.  

Low flood alleviation benefits. 

5L - South Ruislip 

Located at the confluence between the River Pinn and Cannon Brook. A dense residential area in Ruislip is to the 

north-east with open fields to the south. 

Option is to utilise the land as temporary flood storage in high intensity rainfall events. It consists of lowering the 

ground by 1500mm to provide storage of approximately 41,000m
3
, as well as bunds and control structures. 

Feasible option which utilises a green space that stays dry in all modelled return period events. Following 

consultation with the council, land to the south of the Pinn and Cannon brook confluence has been suggested as 

a better alternative as it is council owned. 

True benefits of this option can only be ascertained following modelling. 

5N - Ruislip Golf course 

The site is located approximately 500m south west confluence between the River Pinn and Canon Brook. Ruislip 

golf course sits across the Pinn to the south east. There are farm buildings to the north east and to the south 

west, beyond which runs a railway line. 

This option is a new flood storage area utilising open ground to the north of the Pinn, across from Ruislip golf 

course, which consists primarily of excavation, bunds and control structures. This option has the potential to slow 

flow entering the River Pinn from Canon Brook and provide additional time for the catchment drainage to react.  

There are opportunities for habitat creation with flood storage; however the proposed intervention would be 

located within a designated SINC. Consideration would need to be given to habitat loss as a result of the 

construction/operation of the intervention. 

HS2 route. 

5C - Swakeleys Park 

The site is located in Swakeleys Park, on the right bank of the River Pinn, which at this point flows in a northeast 

to south-westerly direction. The area is parkland with residential properties to the west and the River Pinn to the 

east.  

This option utilises open ground to form a new flood storage area that consists primarily of excavation, bunds and 

control structures. The flood storage has the potential to slow flows entering the River Pinn and allow more time 

for the downstream catchment drainage to react.  

This option uses as much of the green spaces along the Pinn as possible and involves lowering land in green 

spaces to create more storage for high intensity events. Landscaping around trees and raised paths will be used 

to create a feature and leave walking areas dry.  

Submerged in low intensity events. No flood alleviation benefits. 

5B1 and 5B2 – Land south of the A40 

The site is located in a triangle of land between the A40 to the north, the railway track running southwest to 

northeast, and the Hillingdon Athletic Stadium to the west. The area consists of open fields and some stands of 

trees.  

This option utilises open ground to form a new flood storage area that consists primarily of excavation, bunds and 

control structures. The flood storage has the potential to slow flows entering the River Pinn and allow more time 

for the downstream catchment drainage to react.  

The option has the potential to provide a very large storage area. However, this may be costly, as indicated from 

previous reports and meetings. This may be offset, however, if the option is seen to benefit properties 

downstream. There are potential benefits to the railway in high intensity events. Consultation with network rail 

would be beneficial at the next stage. 
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There are opportunities for habitat creation with flood storage. Consideration should be given to proximity to 

Ickenham Marsh SINC. 

Potential for partnership with Highways England to provide surface water attenuation. High elevation and thus 

large volumes of excavation makes flood storage for the Pinn very costly. 

 

Initial Assessment 5 

3E - Brunel University 

The site is located on Brunel University’s campus, where the River Pinn runs north-south through a section of 

campus. University buildings occupy the east and west banks of the river.   

This option consists of approximately 600m of defences based on 1 in 75 year flood outlines (spill sequence is 

unknown).  

As this option will only benefit the university, potentially there could be university contributions to this scheme.  

The intervention would not be located within any designated areas. Consideration should be given to the 

proximity of Hillingdon APA to ensure that any construction/operation would not result in any adverse effects. 

There are also landfill sites within 1km of the intervention.  

Excluded in consultation with the council. 

5P – Land south of Brunel University 

The site is bounded on the north by Nursery Lane and on the south by open fields. The area is open fields and 

some woodland. To the west are residential properties, while to the east is a garden centre.  

This option is potentially a very large storage area (40,000m
2
 in plan). Costs may be offset if it is seen to benefit 

properties downstream. This option will help with flooding further downstream. 

The intervention would not be located within any designated areas; therefore there is opportunity for habitat 

creation with flood storage. Consideration should be given to the proximity of Hillingdon APA to ensure that any 

construction/operation would not result in any adverse effects. There are also historic landfill sites within 1km of 

the intervention.  

Excluded in consultation with the council. 

9H - Nursery Lane 

This option is to increase the capacity of the culvert running beneath Nursery Lane. This will require road 

closures and quite complex works for relatively limited local benefits, with the additional possibility of having 

negative impacts downstream.  

9D - Church Road 

This option is to increase the capacity of the culvert beneath Robbie Bell Bridge, along Church Road. This will 

require road closures and quite complex works for relatively limited local benefits, with the additional possibility of 

having negative impacts downstream.  

 

Initial Assessment 6 

5Q – Land north of High Road 

This site is immediately north of High road between Moorfield Road and the Pinn. There is a school to the south 

east and more open fields on the left bank of the Pinn. Across High street to the south are commercial buildings 

and there are dwellings along Moorfield Road. 

The option consists of creating flood storage. This requires lowering of land and not impounding at high levels as 

the surrounding land is inundated at low frequency events. This will also increase the amount of storage 
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available. This option has the potential to slow flows in the River Pinn and provide the lower catchment with more 

time for the drainage to react.  

There is potential for habitat creation, however consideration should be given to the close proximity of the Cowley 

APA and conservation area. The intervention also appears to be within a SINC and there are historic landfill sites 

within 1km of the intervention. 

Area is submerged in low intensity rainfall events. No flood alleviation benefits. 

9G - Zodiac Business Park 

The site is located where the Pinn crosses beneath the Grand Union Canal. The Zodiac Business park is located 

to the east.  

The option involves modification of the existing culvert running beneath Grand Union Canal. This may require 

input from the Canal and River trust. Increasing the culvert size is a major undertaking and there doesn’t seem to 

be much benefit in the capital expenditure of that scale. 

The option has potential for improving the ecological value of the structure by providing habitats; this will depend 

on the type of modification. Further studies are required. Consideration should also be given to historic landfill 

sites within close proximity of the intervention.  

Excluded at an earlier stage. 

6A - Yiewsley Culvert 

These works would be carried out on part of the Pinn that runs through Zodiac Business Park.  

The option consists of modification of the channel to help alleviate bottle necks and help with conveyance by 

providing a continuous gradient.  

Channel modification/dredging is likely to have an adverse impact on aquatic habitats. Consideration should also 

be given to historic landfill sites within close proximity of the intervention. 
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Appendix G : River Pinn OBC Modelling Strategy- Next Steps 

Introduction 

As a result of the conclusions and recommendations from the Pinn and Cannon Brook Initial 

Assessments (IA), modelling of the shortlisted options is proposed as part of the Outline Business 

Case (OBC) to increase confidence in the shortlisted options and to develop a preferred solution.  

This document covers the modelling strategy element of the River Pinn OBC and details the 

methodology that will be used. The OBC will build on the modelling work carried out in the IA.  

Study Area 

The River Pinn catchment runs from Pinner in Middlesex, in the north-western part of Greater London, 

through the urban areas of Ruislip, Ickenham and Uxbridge before flowing beneath the Grand Union 

Canal in Yiewsley, where it joins the Fray’s River (part of the River Colne). 

The River Pinn is approximately 19 km long (not including its tributaries) and has a catchment of 39.2 

km
2
. The river is fed by tributaries including Woodridings Stream, the Joel Street Farm Ditch 

(Northwood), Cannon Brook and Mad Bess Brook (Ruislip). The river is also fed by numerous surface 

water channels, and flows in open earth channels for the majority of its length, with various bridges 

and culverts. The properties that line the river are mainly residential, apart from retail areas in Pinner 

and Yiewsley and where the river passes through the centre of Brunel University campus. 

At present, there is an unacceptably high level of flood risk across the Pinn catchment, with 982 and 

2,323 properties currently at risk of fluvial flooding from a 1% and a 0.1% AEP event respectively. In 

addition, 418 properties are at very significant (=>5% AEP) risk of flooding
4
.
. 

Within the IA, 6 discrete areas have been identified. These are as follows. 

─ Area 1, covering Hatch End and Pinner 

─ Area 2, covering East Ruislip 

─ Area 3, covering West Ruislip 

─ Area 4, covering Ickenham 

─ Area 5, covering Uxbridge and Hillingdon 

─ Area 6, covering Yiewsley 

 

Figure 1 details the approximate extent of the study area and shows the extents of the six discrete areas 

identified in the IA. 

                                                                                                                     
4
 River Pinn Initial Assessment, JBA Consulting, 2016 
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Figure 1 River Pinn IA Boundaries 

 

Historical Evidence and Previous Studies 

The Pinn catchment has a history of flooding on a regular basis since the major flood event in 1947 

with the most recent minor flood events in 2014 and 2016. The historic events show six flood risk 

areas of note within the catchment (Pinner, Ickenham, Uxbridge, Yiewsley, Eastcote Village and 

Ruislip).  

If no actions were to be taken to improve the flood risk situation in this catchment, increased 

vegetation growth and culvert blockages could limit the operational capacity of the drainage system. 

Without intervention, (Do Nothing scenario) the level of flood risk within these communities is 

predicted to increase to 1,034 properties in a 1 in 100 year return period event. 

Previously, various flood alleviation studies have been undertaken on the River Pinn, namely the: 

─ Yiewsley Culvert Replacement - Initial Assessment (EA, October, 2012). 

─ Lower Pinn Flood Risk Management Strategy - Inception Study, (EA, February 2006). 

─ River Pinn and Woodridings Stream Mini Gateway Report (Atkins, July 2005).  

These studies did not progress to implementation and subsequently in 2015/16 JBA Consulting, 

undertook the Flood Modelling and an IA which established a long list of flood alleviation options. 

These included flood storage areas, localised defences, a diversion/by-pass channel, channel 

modifications and maintenance, improved operation of existing operable structures and increased 

flow capacity through structures. The AECOM IA (2018) has further developed some of these options 

and through consultations with the EA, Thames Water, Harrow Council and the London Borough of 

Hillingdon. 

 

Modelling Approach 

It is recommended to use the 1D /2D Flood Modeller / TUFLOW hydraulic models developed by JBA 

in their modelling study in 2016 for the OBC project. JBA developed a number of hydraulic models for 

assessing different options and blockage scenarios. The full Pinn hydraulic model contains 1,800 

nodes and takes approximately 19 hours to run. The approximate model extent can be seen in the 

schematic shown in Figure 2.  
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Figure 2. River Pinn Hydraulic Model Extent (© OpenStreetMap) 

 

As part of their study, JBA trimmed the 1D/2D Pinn model into two separate hydraulic models, a Northern Pinn 

model and the Southern Pinn model. Both these models are coupled 1D/2D Flood Modeller / TUFLOW. These 

hydraulic models were used by JBA to test blockage scenarios. The downstream boundary of the Northern Pinn 

model is immediately downstream of the Chiltern Main Line railway viaduct at model node Bd212 (Grid reference 

507381, 187097). 

It is recommended to use these two separate hydraulic models for assessing the different options for the OBC. 

This is due to the reduction in run times offered by using these two smaller models which will be a benefit during 

the optioneering phase and will increase efficiency. Flow time data will be extracted at node P201 and then 

applied at the upstream node of the Southern Pinn model. Figure 3 and Figure 4 show the extents of the two 

discrete models.  
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Figure 3. Northern Pinn Model Extents (© OpenStreetMap) 
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Figure 4. Southern Pinn Model Extents (© OpenStreetMap) 

 

The hydraulic modelling work will commence with a detailed review of the hydraulic models to inform a detailed 

modelling approach. Based on our current understanding of the existing models we propose to re-use the 

existing hydraulic models but with some updated topographic survey in selected locations. To facilitate efficient 

modelling of options, It is recommended that the full Pinn model is not used but the separate northern and 

southern Pinn models are used instead.  

In order to increase confidence in the model, it is recommended to have some topographical survey carried out in 

select locations. Topographic channel section survey will be commissioned at key hydraulic locations such as 

restrictive bridge structures and culverts, at low points and at any areas of sudden change in section. This will act 

as a check survey to either confirm the reliability of the existing survey, or to help scope a more extensive survey.  

The recommended modelling approach is shown in four stages below. It is recommended that a meeting is held 

with relevant technical specialists at the EA and Thames Water at Stage 1 so that the details of the modelling 

approach are agreed by all parties before detailed technical work begins. Stages 2 and 3 can run in parallel but 

Stage 4 is dependent on receipt of the new survey specified and procured in Stage 2. A stakeholder engagement 

meeting should also take place with members of Hillingdon Council and Harrow Council at the project inception to 

understand any issues or recommendations they may have.  

 
─ Stage 1 - During the start-up phase of this project a detailed review of the existing hydraulic models 

and a detailed modelling approach prepared for review and approval by the EA. This should build on 

the high level model review carried out by AECOM in February 2017, adding more detail and 

identifying areas that require supplementary topographical survey.  

─ Stage 2 - Specify the requirements for and procure topographical survey of the channel and 

structures.  
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─ Stage 3 – Develop updated baseline hydraulic models with new topographical data. The model 

extents will be confirmed in Stage 1. The approach taken will be informed by comments and 

recommendations in the conclusion of previous studies. Sensitivity testing will be undertaken of the 

modelling assumptions in order to understand confidence in the updated models; 

─ Stage 4- Use the updated hydraulic models for assessing a Do Nothing scenario.  There are a series 

of blockage scenarios that were tested by JBA as part of the River Pinn Modelling Study in 2016. The 

outputs of these blockage scenarios should be used to develop a Do Nothing scenario. Up to five Do 

Something options should be agreed at an options workshop. It is anticipated some iterative testing of 

options will be necessary in order to refine and optimise the proposed solutions.  

 

During the optioneering stage, a long-list of potential options should be identified for each model area. Following 

agreement on the assessment criteria to be adopted, an initial high-level assessment should be carried out to 

identify a short list of potentially viable options. The short list will be selected based on a Multi-Criteria 

Assessment (MCA) matrix approach, taking account of the benefits and risks of each option. Following 

discussion with the project team and a workshop for the wider project team and key stakeholders, up to five 

options will be selected from the short list for each location. Any ‘Combination options’, made up of a selection of 

options, will be included in the five options. This will constitute the five options that will be modelled under Stage 

4. 
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