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1 Introduction 

1.1 Context 

Hyder Consulting (UK) Limited (HCL) was appointed by Cambridgeshire County Council (CCC) 

to produce detailed Surface Water Management Plans (SWMPs) for key locations across the 

entirety of Cambridgeshire.  

The first phase of work was the Countywide Strategic Assessment report, which was completed 

by HCL in April 2011. The Countywide Strategic Assessment identified Histon & Impington as 

an area more vulnerable to surface water flooding, termed a ‘wetspot’. The identification of the 

Histon & Impington wetspot within the Strategic Assessment, coupled with ongoing issues with 

surface water drainage in the two villages, lead to the commission of a Scoping SWMP, 

specifically focussed on the Histon & Impington wetspot. The Scoping Study was completed in 

April 2014, which led to undertaking this Pre-Project Appraisal Report (Pre-PAR). 

1.2 Purpose of this Report 

This Pre-PAR relates to an investigation of surface water flooding issues and feasibility of 

potential mitigation solutions in Histon & Impington villages, which are located in South 

Cambridgeshire District (SCDC) to the north of the Cambridge. 
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2 Background 

2.1 Strategic and Legislative Framework/ Previous 
Studies 

Since 2007 there is growing recognition that there are potentially more properties at risk of 

surface water flooding than fluvial flooding (National flood and coastal erosion risk management 

strategy for England) and it is more difficult to predict and pinpoint than river or coastal flooding. 

The Countywide SWMP and Histon & Impington Scoping SWMP have provided a better 

understanding of the surface water flood risk in the study area and this Pre-PAR is a part of the 

response to manage that risk.  

This Pre-PAR and earlier Scoping Study follow the Surface Water Management Plan Technical 

Guidance published by Defra. The scoping study has identified the need for further action from 

the Environment Agency Flood Map for Surface Water, was led by the Cambridgeshire Flood 

Risk Management Partnership, engaged with Histon & Impington Parish Councils and 

undertook an initial assessment to determine the areas of highest risk. This Pre-PAR focuses on 

the three detailed wetspots identified by the Scoping Study.  

The Great Ouse Catchment Flood Management Plan (CFMP) policy option covering Histon & 

Impington is Policy Option 5 “Areas of moderate to high flood risk where we can generally take 

further action to reduce flood risk”. This scheme links to the specific actions in the Great Ouse 

CFMP for Cambridge (Sub-area 3) which states that whilst large-scale interventions may not be 

technically, environmentally and economically viable, flood resilience measures and green 

corridors should be incorporated via development or redevelopment. Therefore, the objectives 

of this scheme are in line with the objectives of the CFMP. Additionally, the CFMP reiterates the 

importance to this area of continuing with, and implementing, the recommendations from the 

County SWMP.  

The delivery of SWMPs and their recommendations forms an important part of the Local Flood 

Risk Management Strategy (LFRMS) currently being prepared by the Cambridgeshire Flood 

Risk Management Partnership. 

2.2 Location and Designations 

As part of the SWMP Scoping stage, three Detailed Wetspot areas were identified based on 

historic flooding evidence and the Environment Agency’s Updated Flood Map for Surface Water 

(uFMfSW) outputs. The three Histon & Impington wetspots are shown in Figure 4.4 below. 

The study area is not near any European Designated Sites for nature conservation, Areas of 

Outstanding Natural Beauty (AONB), World Heritage Sites or National Parks. Histon Road 

Geological SSSI is situated just outside the 2km search area and is a key Pleistocene 

stratigraphic site; providing an almost complete record of the second half of the Ipswichian 

Interglacial, a period of time so far represented at only one other site outside East Anglia. 
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2.3 Current Approach to Flood Risk Management 

There are limited existing measures or maintenance activities in place to manage the probability 

and consequences of surface water flooding within the scheme area. Surface water runoff is 

managed locally through building/roof drainage, road gullies, piped drains and ordinary 

watercourses. There are no designated main rivers or formal flood defences within the Wetspot.  

The bulk of development within the Wetspot pre-dates recent planning policy, which dictates 

that new developments must ensure that surface water runoff does not increase as a result of 

the development.  

Anglian Water Services (AWS), like all sewerage undertakers, carries out planned preventative 

maintenance only when required and hence does not have any listed expenditure or a specific 

programme for maintenance of the surface water system within the Wetspot. CCC, as highway 

authority, routinely clears road gullies of debris to prevent significant blockages forming. 

However, the limited maintenance and very low gradients associated with the existing piped 

drainage system, which is generally 50 to 100 years old mean that some degree of siltation and 

debris blockages of the surface water system is inevitable.  

SCDC maintains ‘Award’ Drains that are those watercourses for which maintenance 

responsibility has been transferred to the Council under Enclosure Acts. Details of Award Drains 

were provided by SCDC. 

The key maintenance activities undertaken by SCDC on the Award Drains within the Wetspots 

are vegetation management; weed screen inspection (and clearance); and an annual visual 

inspection of culverts and pipes. In addition, channel desilting and repair of defects that might 

have a significant impact on flow and removal of invasive species are also undertaken as 

necessary.” 

Additionally, as the Green is under the ownership of Histon & Impington Parish Council, they 

have also historically undertaken maintenance and erosion control activities to the Brook (village 

pond). However, given that this watercourse also forms part of the Award Drain network, any 

such activities have to be agreed with SCDC, and do not therefore form part of the Parish 

Council’s routine budget/programme.  

 

 

 

  



Histon & Impington Pre-PAR  

Hyder Consulting (UK) Limited-2212959 Page 5 
\\ccc.cambridgeshire.gov.uk\data\ete growth & economy\flood and water management\project dossier\project - swmp\swmp-histon 
impington\histon and  impington swmp report part 1.docx 

 

 

3 Historic and Ongoing Flood Risk Issues 

3.1 Problem: Wetspot 1 – Villa Road/South Road (HI_01) 

The Pre-PAR Do Nothing Scenario models highlight a known area of area of ponding at the 

lower extent of South Road and Villa Road (Figure 3-1).  

The 1 % Annual Exceedance Probability (AEP) Do Nothing and Do Minimum modelled flood 

extent affected 52 and 43 residential properties in the Villa Road / South Road wetspot 

respectively.  

The predominant flow path for surface water emanates from upper extents Villa Road, South 

Road, Collage Road and Crescent Road from east to west towards the public Award Drain 164. 

 

 Figure 3-1 – Do Nothing 1% AEP modelled flood extent and velocity arrows within HI_01 
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3.2 Problem: Wetspot 2 – Glebe Road (HI_02) 

The Pre-PAR Do Nothing model highlights several areas of flooding, with the predominant 

flooding location noted at the lower extent of Glebe Road (Figure 3-2).  

The 1 % AEP Do Nothing and Do Minimum modelled flood extent affected 116 and 106 

residential properties within this wetspot respectively. 

The main areas of flooding clusters are listed below; 

 The Village Green / Station Road 

 Lower extent of Glebe Road 

 Upper extent of Glebe Road, also affecting Garden Walk. 

 Narrow Lane 

 Orchard Road 

 Mill Lane & Ambrose Way. 

 

Figure 3-2 – Do Nothing 1% AEP modelled flood extent and velocity arrows within HI_02 
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3.3 Problem: Wetspot 3 – Water Lane (HI_03) 

The Pre-PAR Do Nothing models highlights flooding associated with Water Lane, with the 

flooding reported upstream at the entrance to the Water Lane Culvert (Figure 3-3).  

The 1 % AEP Do Nothing and Do Minimum modelled flood extent affected 135 and 125 

residential properties within this wetspot respectively. 

The main areas of flooding clusters are listed below; 

 Water Lane / Bridge Road & The Dole 

 New School Road. 

 Station Road / School lane 

 Kay Hitch Way 

 Saffron Road 

 

Figure 3-3 – Do Nothing 1% AEP modelled flood extent and velocity arrows within HI_03 
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4 Model Development and Outputs 

4.1 Overview 

There are a number of factors influencing surface water flooding as a result of a localised heavy 

rainfall event in Histon & Impington. These include: 

 A relatively flat topography providing an increased array of flow paths  

 Highway and building surface water runoff  

 The capacity of the storm sewer network 

 Depression storage  

Recent advances in hydrological and hydraulic modelling techniques have allowed for a gradual 

improvement in assessing sources of flooding and flood risks. Of particular note for this study, 

advances in direct rainfall modelling allow representation of storms that are not purely fluvial. 

This technique allows analysis of surface water runoff, depression storage and rainfall 

distribution and its effects on flooding.  

This method of ‘raining’ on the model domain allows sites at risk of surface water flooding to be 

identified and also illustrates the main flood pathways by which flooding occurs. In doing so, the 

model represents a means of identifying areas at risk of flooding, from which multi-criteria 

analysis scores and financial damages can be calculated. Once the baseline flood risk has been 

identified, the model then provides a useful tool to assess the viability of potential flood 

alleviation measures. 

The use of two-dimensional (2D) surface terrain modelling is designed to ensure that the 

flooding mechanisms are appropriately represented by the model. This approach enables the 

effect of the topography on overland flood routes to be simulated by direct application of a 

rainfall profile to a 2D hydraulic model domain.  

For this study, InfoWorks Integrated Catchment Modelling (ICM) software was used. This 

package utilises standard GIS practices to manage, manipulate and present input and output 

data. In order to model surface flows, ICM requires terrain data. This can be from any source 

(GPS, LiDAR, photogrammetry etc.) but the more detailed and accurate the source of the data, 

the more accurate and reliable the results are likely to be predicted. For this study, the base 

terrain data used by ICM has been generated from 1 metre resolution LiDAR data provided by 

the Environment Agency (EA).  

In order to address the specific issues relating to the Histon & Impington SWMP, the following 

staged strategy was developed: 

 Stage 1 - Development of broad scale, bare earth and water course model of Histon & 

Impington.  

 Stage 2 - Evaluation of preliminary results and problem identification within the wetspots 

using the bare earth model developed in Stage 1 through local stakeholder consultation 

and Historic Flood Record Analysis. 

 Stage 3 - Detailed modelling assessment of the identified priority wetspots in Histon & 

Impington. Creation of detailed modelling including the interaction between the ground 

terrain, watercourse and storm sewer network. Options identification and short-listing, 

development and testing of engineering options, including economic analysis. 
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4.2 Data Collection and Surveys 

Scoping SWMP report summarised the data collection undertaken during the initial study. The 

additional data collected during this Pre-PAR include: 

 EA LiDAR (Obtained from Environmental Agency) 

 Terrestrial point cloud LiDAR Survey data for major roads and crossings 

 Storm water network mapping of the drainage to include manholes, inlets, outfalls and 

gulley locations within each wetspot zone. 

 Channel Surveys of Award drains  

 Closed Circuit Television survey of Water Lane Culvert 

 TUFLOW model and Flood Modelling report for Sacia Site, Villa Road 

4.3 Hydrology 

As noted above, the purpose of developing an ICM model of Histon & Impington was to analyse 

the effect a rainfall event has on the town by looking at flow paths, velocities, interaction with 

river flows and overall catchment response. This was achieved by applying Depth Duration 

Frequency (DDF) rainfall, derived from the Flood Estimation Handbook (FEH) CD-ROM, over 

the model area. The application of direct rainfall to a 2D model domain is a fairly novel approach 

to assess flood risk. One advantage of the approach is that the model does not require an 

estimation of flow at discrete locations since flow is automatically generated from the incident 

rainfall according to the way in which it is channelled by the modelled topography. 

OS MasterMap was used to determine the different surface types and the infiltration rate was 

applied based on the underlying surface. As mentioned below Section 4.4.3 an infiltration rate of 

3mm/hr was determined by looking at the predominant soil types (loam) in Histon & Impington. 

This rate only represents permeable areas within Histon & Impington, as it has been assumed 

that the impermeable urban areas will have no infiltration. The infiltration for soft areas was 

modelled to represent a more saturated catchment response as the storm events are 

progressed by reducing the rate of infiltration from the estimated 3mm/hr to 0.5mm/hr.  

Design Rainfall  

Design rainfall for a variety of return periods and storm durations was generated using Depth 

Duration Frequency (DDF) rainfall catchment descriptors, derived from the FEH CD-ROM). 

These catchment descriptors are inputted directly into ICM, which automatically creates rainfall 

hyetographs that are then applied over the catchment area. The ICM bare earth modelled 

extents were compared with the EA’s Updated Flood Map for Surface Water (uFMfSW) outlines 

as a further check. The modelled extents generated with the adjusted rainfall peaks were a 

generally good match to the uFMfSW outlines.  

The following figure shows a hyetograph used in the Histon & Impington Pre-PAR model. The 

hyetograph defines point rainfall and is applied over the entire extent of the model. 
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Figure 4-1 Hyetograph for 0.5% AEP 60 minute duration storm  

Design Hydrographs  

Award Drains 164, 259 and 260 are small watercourses which flow into the Histon & Impington 

Pre-PAR model domain from the south-west. Flood hydrographs are required at the locations 

marked by the blue stars in Figure 4-2.  

 

Figure 4-2 FEH catchment boundaries 

The catchment of Award Drain 259 encompasses a large residential area, as well as the 

National Institute of Agricultural Botany, and is classified as heavily urbanised. The Environment 

Agency (2012) recommends either the statistical method or the Revitalised Flood Hydrograph 

(ReFH) method for estimating flood frequency on such urbanised catchments. However, due to 

the shortage of small catchments in the HiFlows-UK dataset, finding gauged catchments which 

are hydrologically similar to the Award Drains and, hence, forming robust pooling groups is likely 

to prove difficult. Preference is, therefore, given herein to the revised ReFH method.  

FE

FEH
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This revised version allows for an increased (fixed) percentage runoff from the impervious 

surfaces within a catchment. The full ReFH model continues to be applied to the rural parts of 

the catchment, including the green portion of urban areas (e.g. gardens, parks). Although Award 

Drains 260 and 164 are not classified as heavily urbanised, the revised ReFH method has been 

applied to them for consistency in approach. 

Hydrographs have been derived for all return period for every duration event. 

4.4 Model Build and Common Principles 

4.4.1 2D Terrain 

In InfoWorks ICM, the 2D model domain is represented using a triangular irregular “mesh” that 

covers the extent of the study area. This mesh is created using LiDAR data, with each triangle 

being set at a ground level equal to the average of the ground levels at each of its three 

corners. The mesh can be made more detailed by adjusting the size of the triangles comprising 

the mesh.  

Further definition can be added to areas within the mesh via the lowering or raising of levels as 

required, for instance to lower roadways to more accurately model the “channelling” effect of 

kerbs. Figure 4-3 illustrates an example of the 2D mesh area with more detailed triangles 

around the buildings, roads and footpaths.  

 

Figure 4-3 2D Mesh Representation 
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4.4.2 Roughness 

The estimation of sheet flow velocity has been applied to the roughness polygons within ICM to 

represent the varying surface types within the 2D domain. OS MasterMap data was used to 

identify the different land use types. No account of hydrological condition was made when 

estimating sheet flow roughness.  

The Mannings “n” roughness values applied are summarised in the Table 4-1 below. 

Surface Type Roughness 

Road 0.01 

Path 0.01 

Railway 0.1 

Building 0.1 

Inland Water 0.035 

Open Land 0.2 

Residential Gardens 0.2 

Woodland 0.6 

Table 4-1 Mannings n roughness values applied 

4.4.3 Infiltration 

A constant infiltration value of 3mm/hr has been applied to the permeable areas within the 

Histon & Impington catchment when undertaking the detailed assessment. This value has been 

calculated by assessing the predominant soil types (free draining lime rich loam) and 

acknowledging pocket areas north of Histon, such as Glebe Way and the areas of Impington 

included clayey soils which can slightly impede the drainage. This information referenced the 

Cranfield University’s Soilscape
i
 and the BGS Borehole Scan

ii
 websites. A suitable infiltration 

rate was chosen with further consideration to the Micro Drainage infiltration coefficient guidance.  

4.4.4 Representation of Buildings 

Buildings have been represented within ICM as raised polygon regions. This has been achieved 

by creating raised polygons (5m) for each building footprint area based on MasterMap data. 

This method forces runoff to flow around the building, representing a more realistic routing of 

surface water flows - in particular, in Cambridgeshire where ground is relatively flat causing 

shallow and slow velocity flooding.  

4.4.5 Representation of Roads 

MasterMap base data was used to extract all roads, pavements and paths within the study area. 

The road polygon regions have been represented as mesh zones with a 100mm drop, initially 

applied throughout the catchment to represent the kerb level. This method allows flow to run 

along the lower level road network before spilling over the kerb and affecting other areas. This 

represents a more realistic routing of surface water flows. To further improve road definition in 

the model mesh zones based on MasterMap were refined on the mobile radar cloud based point 

data, captured as part of surveys to increase the accuracy and representation of the road 

profiles and topography. 
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4.4.6 Porous Walls 

Porous Walls have been digitised to represent impermeable property boundaries walls, gates 

and fences which may impede the natural flow paths.  

These are lines to represent walls with a specified porosity and height which are taken into 

account during the 2D simulation process. More than 100 porous walls have been digitised and 

are documented with a hyperlink to street view web site. An example is shown below. 

http://www.instantstreetview.com/2orq6qz3f0ymrz362zo7z2t 

4.4.7 Detailed Model Baseline Network Construction 

The initial baseline model created included the following key elements; 

 Bare earth fabric of the catchment surface, consisting of the impermeable areas such 

as buildings, roads, structures, together with the permeable areas, such as open land, 

woodland and residential gardens. 

 2D model polygon to represent the model domain i.e. extent. 

 Irregular model domain mesh based on the 2D model domain. 

 Watercourses, bridge structures and culverts. 

The baseline model was then modified to create sub network models for use in scenario 

analysis and option development. These sub-models are referred to as; 

 Do Nothing – The "Do Nothing" option assumes that no maintenance, clearance or other 

intervention is made to interfere with the natural fluvial processes or sewer network. The 

evaluation of the "Do Nothing" option is a technical requirement required by the Treasury 

in order to enable comparisons to be made between the "Do Minimum" and "Do 

Something" options.  

 Do Minimum– Maintenance of the existing storm sewer, ordinary watercourse and 

highway drainage including, gully cleaning, jetting, removal of debris / vegetation; tree 

works and periodic removal of deposition and sediments. Storm manholes & sewers, 

gulley pots and connecting gulley pipes were added to the Do Nothing model to create 

the Do Minimum model.  

 Do Something – This may represent an intervention measure to mitigate predicted 

flooding or incorporate a selective option or combination of options to reduce the risk of 

surface water flooding or impact of flood damage. These intervention measures were 

added to Do Minimum model to represent the Do Something models. 

 

 

http://www.instantstreetview.com/2orq6qz3f0ymrz362zo7z2t


Histon & Impington Pre-PAR      

Hyder Consulting (UK) Limited-2212959 Page 14 
\\ccc.cambridgeshire.gov.uk\data\ete growth & economy\flood and water management\project dossier\project - swmp\swmp-histon 
impington\histon and  impington swmp report part 1.docx 

 

 

  

 Figure 4-4 Histon & Impington Do Nothing Model - Extents of ICM Domain  

4.5 Model Parameters 

A summary of the key model parameters are outlined in Table 4-2.  

Model Parameters  

Grid Size 25 m
2 
– 100 m

2
 

Time Step 5 seconds (adjusted for convergence issues) 

Storm Duration 30, 60, 120, 240, 480 minutes 

Event AEP 5%, 3.33%, 2.0%,1.3%,1% and 0.5% 

Total Simulation Length 1 day 

   Table 4-2 Detailed Model Parameters 

The 2D model grid was set up with a maximum triangle size of 100m
2
 and a minimum of 25m

2
. 

This grid resolution provided a sufficiently detailed grid to pick up key flow routes through the 

study area.  

The total simulation length is longer than the duration of the storm to allow for an accurate 

assessment of flow paths following a storm event. The critical storm duration was found to be 

240 minutes for Histon & Impington for return periods <=3.33% AEP and reduced to 60 minutes 

for return periods greater <= 0.5% AEP. This possibly can be attributed to the storm sewer 

network is less likely to function in higher return period events as the system is overwhelmed.  
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4.6 Model Assumptions 

A number of assumptions have been made within the Histon & Impington model. These have 

been summarised below.  

- Ground and manhole cover levels have been derived from the LiDAR datasets, where 

unknown. 

- Where gaps existed in the AWS storm sewer network dataset an assumed, invert level 

and/or pipe diameter was required. These gaps have been filled using automated inference 

tools in ICM.  

- It was not possible to obtain a full record for the public or highway surface water network in 

Histon & Impington. Therefore the entire surface water network has not been incorporated 

into the model. Survey data and site visit information provided as much information as 

possible in the time frame. Pipework has been assumed to connect gulley datasets on the 

periphery on the catchment, outside the wet spot areas.  

- Partial AWS Impermeable Area Survey (IAS) data coverage was made available for Histon 

& Impington. As such there may be additional properties served by soakaways that have 

not been included in the model. The assumption is that all properties, unless stipulated on 

the available Section 38 plans or IAS, drain to the nearest SW or foul network.  

- The model does not have any representation of the highway gully system within the 

Cambridgeshire Guided Busway. This was not included in the survey requirement. 

- The A14 highway drainage system was not readily available so no representation has been 

made in the model for drainage along this road. Therefore the model may be overestimating 

the flood extents in this location as none of the surface water is being lost to drainage.  

4.7 Model Verification 

The anecdotal reports and records of historic flooding, in particular the more recent reports (e.g. 

July 2012, Feb 2014 and Aug 2014), were used to identify key areas of interest. Based on this 

information the model seems to produce representative outputs. The Pre-PAR model output 

was also compared to the EA’s Updated Flood Map for Surface Water (uFMfSW) and the 0.5% 

AEP event showed a particularly good match. The 3.33% AEP was less extensive when 

compared to the FMfSW which reflects the inclusion of the piped sewer system in the Pre-PAR 

model. Flooding on locations like Glebe Way, Village Culvert, Park Lane, Bridge Road and 

Water Lane of historical flooding are replicated by the model. Figure 4-5 below shows the 

historic flooding in Histon & Impington. 
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.  

Figure 4-5 Historic Flooding in Histon & Impington 

4.8 Model Sensitivity 

The results from the sensitivity analysis of the model are included in Appendix A (Figures 37 to 

40) of the report and discussed below. 

4.8.1 Culvert Blockage Assessment 

Blockage analysis test was undertaken on the modelled surface water network for Do Nothing, 

Do minimum and two Do Something models (Option 4A and Option 4B). 75% blockage was 

applied at the following three locations in the to the pipe network to simulate silt build-up due to 

negative gradients and flat pipes across the network at three key locations (See Figure 4-6): 

1. Culvert downstream of drain running along New School Road and entering culvert stretch at 

War Memorial 

2. Culvert downstream of Village Pond at Lawson Close 

3. Culvert at junction of Park Lane and Harding Way 

An assessment of the impact on the modelled flood extents was undertaken to see what impact, 

if any, this level of blockage has on the network performance. In this assessment all three 

culverts are blocked simultaneously and the impacts modelled are collective of these three 

blockages. The impact of blockage of each culvert individually will be different but likely to be in 

somewhat close agreement with the collective result in most locations. The impacts are reported 

in Table 4-3 below. 
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Figure 4-6 Histon & Impington Location of Culverts blocked for Blockage Assessment 

4.8.2 Infiltration Rates 

An assessment was carried out to understand the impact of infiltration on flooding in the 

catchment for Do Nothing, Do minimum, Option 4A and Option 4B models by applying 0% 

infiltration assuming no flows infiltrate against the baseline models respectively. The impacts are 

reported in Table 4-3 below.  

4.8.3 Climate Change 

Climate Change assessment was carried out for Do Nothing, Do minimum, Option 4A and 

Option 4B models to understand the impact of climate change in terms of flooding in the 

catchment. The rainfall was uplifted by 40% in accordance with the EA’s Adapting to Climate 

Change Guidance Note and the river inflows representing upstream flows were uplifted by 20% 

to account for increased flows in the river. The impacts are reported in Table 4-3 below. 
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4.8.4 Model Sensitivity Summary 

Option Culvert Blockage 

Assessment 

Climate Change 

Assessment 

No Infiltration 

Assessment 

Do 

Nothing 

Increased Flood Extent 

close to Village Pond, 

off Impington Lane and 

along Park Lane 

Overall increase in Flood 

Extent and significant 

increase at Village Pond, 

off Impington Lane and 

along Water Lane 

Overall increase in 

Flood Extent and 

significant increase at 

Village Pond and off 

Impington Lane 

Do 

Minimum 

Increased Flood Extent 

close to Village Pond, 

along Park Lane, off 

Impington Lane and 

along Water Lane 

Overall increase in Flood 

Extent and significant 

increase at Village Pond, 

off Impington Lane and 

along Water Lane 

Overall increase in 

Flood Extent and 

significant increase at 

Village Pond, off 

Impington Lane and 

along Water Lane 

4A Increased Flood Extent 

close to Village Pond, 

along Park Lane, off 

Impington Lane, 

upstream of 

Cambridgeshire Guided 

Busway and along 

Water Lane 

Increased Flood Extent 

close to Village Pond, off 

Impington Lane and along 

Water Lane 

Increased Flood Extent 

close to Village Pond, 

off Impington Lane and 

along Water Lane 

4B Increased Flood Extent 

close to Village Pond, 

along Park Lane, off 

Impington Lane, 

upstream of 

Cambridgeshire Guided 

Busway and along 

Water Lane 

Increased Flood Extent 

close to Village Pond, off 

Impington Lane and along 

Water Lane 

Increased Flood Extent 

close to Village Pond, 

off Impington Lane and 

along Water Lane 

Table 4-3 Model Sensitivity Summary 

Overall flood extents increase for all three sensitivity scenarios. For Climate Change and No 

Infiltration tests, this is due to increase in rainfall/flows and reduction in infiltration over the 

catchment respectively whereas for Culvert Blockage test this is due to restriction to flows. 

Flooding increases in the vicinity of Village Pond and on Water Lane and Park Lane for all 

scenarios as compared to the respective baseline scenarios.  
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4.9 Model Outputs 

4.9.1 Flood Depth, Velocity and Hazard Maps 

Flood depth, velocity and flood hazard mapping has been produced from the ICM model for 

Histon & Impington for the following design events 3.33% AEP, 1% AEP and 0.5% AEP using 

the critical storm duration. The mapping is included within Appendix A.  

Flood hazard ratings are important factors in the assessment of flood risk and evacuation of the 

general public from flooded areas. Three categories of flood hazard have been identified in the 

DEFRA / Environment Agency Documents: Flood Risk Assessment Guidance for New 

Development
iii
, (DEFRA Report FD2320) and Flood Risks to People Methodology

iv
 (DEFRA 

Report FD2321). These are “Danger for All”, “Danger for Most” and “Danger to Some”. The 

equation below gives the relationship between hazard, depth, velocity and debris: 

H = (v+0.5) x d +Df   

Where  

H = hazard 

v = velocity 

d = depth 

Df = debris factor 

Df = 0.5 for d < 0.25m  

Df = 1.0 for d > 0.25m 

The mapping presented in the SWMP has been based upon the following thresholds, taken 

from DEFRA Report FD2320. However it should be noted that DEFRA Report FD2321 places a 

different hazard rating of the transition to Category 3. The FD2320 indicates that the change 

occurs at 2.0 whereas the FD2321 report indicates that this happens at 2.5. This has a 

significant impact on the interpretation of the results for the SWMP which are discussed below 

but it should be noted that the results are presented conservatively as set out below. 

Danger to Some  Category 1 H > 0.75 

Danger to Most   Category 2 H > 1.25 

Danger to All   Category 3 H > 2.00  

The colouring of the flood hazard mapping is commensurate with the hazard categorisation 

given in Figure 4-7. Areas coloured red are considered dangerous for all; areas in dark yellow 

are dangerous to most; light yellow is dangerous to some and blue areas are inundated areas 

mainly on the margins of the flood plain which are considered to hold little hazard. Figure 1 to 24 

in Appendix A show the flood depth, velocity and hazard maps for Do Nothing, Do Minimum, 

Option 4A and Option 4B. 
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Figure 4-7 Hazard Categorisation 
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5 Detailed Assessment of Wetspots 

5.1 Do Nothing 

Do Nothing would mean ceasing CCC’s clearance of road gullies/drains, SCDC’s and Parish 

Council’s maintenance of the drainage ditches and associated structures. Over time, this would 

mean that blockages would occur, both in watercourses themselves and in the connecting man-

made drainage system. Blockages to road gullies, caused mainly by falling leaves, siltation and 

litter, would effectively prevent surface runoff from entering the drainage system, and as these 

blockages built-up in number, the system would effectively cease to accept runoff.  

At the same time, unchecked vegetation growth in ordinary watercourses would increase the 

likelihood of blockage and in some locations block the watercourse. This would elevate water 

levels during flood events, increasing the likelihood of overland surface flow paths developing. 

This would also reduce the likelihood that outfalls would have free discharge and the piped 

network being affected by ‘backing-up’ of flood water.  

Representation of such a Do Nothing scenario has therefore been undertaken in the Do Nothing 

model by assuming that the drainage system ceases to function. For the purposes of this 

appraisal, it has been assumed that such a state would be reached 10 years after ceasing 

maintenance. The present-value damages for the Do Nothing scenario have been calculated by 

beginning the appraisal period with the Do Minimum (as existing) flood damages, and gradually 

interpolating to the present value damages derived from the completely blocked system 

modelling. 

Figures 1 to 6 and 37 in Appendix A show the predicted Do Nothing surface water flood risk 

extents along with properties that are at risk for different AEP risk events.  

Table 5-1 to Table 5-3 below summarise the estimated residential properties at risk of flooding 

within each wetspot under the Do Nothing scenario along with the equivalent figures for Do 

Minimum (existing conditions) and the Environment Agency’s uFMfSW for comparison. To 

assess the sensitivity of the Do Nothing and Do Minimum scenarios to climate change the 

rainfall intensity for the 1% AEP event has been increased by 40% conservatively as per Table 

4 of the EA Adapting to Climate Change Guidance Note.  

5.2 Do Minimum 

This scenario assumes the continuation of the current maintenance of the existing storm 

sewers, drainage ditches and highway drainage. Do Minimum model that incorporates the 

underground drainage network into the Do Nothing model was used to assess flood risk related 

to this scenario. As discussed previously based on the recent manhole survey results, it is 

considered that the current maintenance regime, which does not involve routine clearance of silt 

and other debris from the aging piped drainage system that also has a low-lying gradient, is 

associated with a 10% effective reduction in flow area throughout the piped drainage system for 

modelling purpose. 

Figures 7 to 12 and 38 in Appendix A show the predicted Do Minimum surface water flood risk 

extents along with properties that are at risk for different AEP risk events. 



Annual Exceedance 

Probability (Annual 

Chance) 

Estimated Residential Properties at Risk 

Do Nothing 

Do Minimum 

(Existing 

Conditions) 

EA uFMfSW 

5% (1 in 20) 100 78 Not available 

3.3% (1 in 30) 114 94 10 

2% (1 in 50) 164 124 Not available 

1.3% (1 in 75) 186 154 Not available 

1% (1 in 100) 203 172 18 

0.5% (1 in 200) 262 227 Not available 

Table 5-1 Total Residential Properties at risk in Wetspots 1, 2 and 3 

 

The notable difference in properties impacted between Pre-PAR modelling and EA’s uFMfSW is 

likely due to the enhanced representation of DTM and surface water network in this Pre-PAR 

modelling compared to national scale flood modelling and mapping techniques used in 

uFMfSW.  

5.3 Do Something 

5.3.1 Long List of Options 

A long list of options, which include typical surface water management measures, have been 

developed and assessed based on the consultation undertaken with the stakeholders and 

previous SWMPs and PARs completed in Cambridgeshire on behalf of CCC: 

 Do nothing 

 Do minimum  

 Improved maintenance 

 Removal/ relocation of existing properties 

 Enlarging of surface water sewers and underground storage 

 Replacing existing road surfaces with permeable paving 

 Roadside rain gardens 

 Raised kerb lines 

 Roadside swales 

 Individual property level protection 

 Localised attenuation and network upgrades 

 Strategic attenuation and flow paths interception 
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5.3.2 Options Rejected  

A comprehensive long list is provided in Appendix B but Table 5-4 below summarises the 

outcome of the high-level appraisal and the reasons for rejection or short listing. 

Option Description Shortlisted Reasons for Shortlisting or Rejection 

Do Nothing Yes 
Baseline option – as per the Treasury technical 

requirements 

Do Minimum Yes 

Enables determining the cost effectiveness and suitability 

of continuation of the current practice against Do Nothing 

baseline. Option Shortlisted. 

Improved maintenance Yes 
Minimal intervention without significant capital works. 

Option Shortlisted. 

Enlarging of surface 

water sewers and 

underground storage 

No 

Although this is a dense urban environment where sewer 

upgrades will cause social disruption and may have 

environmental impacts some targeted upgrades may be 

beneficial either as a standalone option or as a combined 

option (e.g. Localised attenuation and network upgrades) 

subject to cost constraints.  

Replacing existing road 

surfaces with 

permeable paving 

No 

Dense urban environment means that major disruption 

and environmental impacts would result from the works. 

Costs could be upwards of £10m per km of road and 

therefore not cost beneficial. May be suitable on local 

scale, but more appropriate to fit during new development 

rather than retrofitting existing hard standing areas. May 

be something to consider if an area is being re-paved in 

future.  

Roadside rain gardens No 

Limited space available in majority of the roads and 

significant utility services diversions will be required. 

Therefore not practical as a standalone option within the 

Wetspot but may be considered in option combinations 

on the shortlist (e.g. within Strategic Attenuation Flow 

Paths Interception Option). 

Raised Kerb Lines No 

Limited suitable locations for this option as a large 

number of properties have driveway access. Not 

shortlisted as a standalone option, but may be included in 

the combined options. 

Roadside swales No 

Limited space available in majority of the roads and 

significant utility services diversions will be required. 

Therefore not practical as a single option but may be 

included in the combined options. 

Individual property 

protection 
No 

Very limited flood warning lead time is possible due to the 

nature and speed of surface water flooding. Therefore, 

only passive measures are appropriate. Cost of £5000-

£7000 per property and therefore not cost beneficial as a 

single option in this location unless used at a localised 

scale for any historically flooded properties. 

 



Option Description Shortlisted Reasons for Shortlisting or Rejection 

Localised attenuation 

and network upgrades 
No 

Smaller targeted attenuation features and network 

upgrades may be possible but they have limited 

effectiveness to remove or reduce flood risk to the 

properties. Therefore unlikely to be cost beneficial. Not 

shortlisted.   

Strategic attenuation 

and flow paths 

interception 

Yes 

Maximise flood risk benefits and positive outcomes. 

Taken forward to shortlist 

Table 5-4 Summary of Short Listing Process 
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5.3.3 Short List for Appraisal 

The modelled short-listed options have been targeted to address the risk posed by a 3.33% 

AEP event whilst aiming to reduce the risk for larger events where possible. The options 

focussed on intercepting, transferring or storing water in the urban environment to mitigate 

property flood risk. Specific attention was given where known flood risk issues exist and/or 

significant risk is predicted by the modelling undertaken. A full design criterion will be 

established at the next stage of the PAR based on economic viability, risk and build-ability of the 

identified options during this study. 

Table 5-5 provides a summary description of the intervention measures assessed as part of this 

Pre-PAR. The individual measures have been combined to form options which have been 

modelled and analysed to evaluate their technical suitability and economic benefits to inform a 

preferred solution. 

Measure Measure Name Description 

HI01 Improved Maintenance 
Increased cleaning of channel beds and banks, 
desilting of culverts and pipes, cleaning of gullies 

HI02 
Upstream channel 
widening and flow 
attenuation 

Widening cross-section of Award Drain 164 
reaches upstream of the urban area to store flood 
flows and provision of a flow control structure to 
maximise upstream flood storage and reduce pass 
forward flows downstream.  

HI03 
Downstream channel 
desilting/ reprofiling and 
culvert realignment 

Channel desilting and reprofiling of a short stretch 
of Award Drain 164 immediately downstream of the 
main urban area. This also includes relaying of an 
existing access culvert with steep a negative 
gradient.  

HI04 
Off Merrington Place 
detention area 

Interception and attenuation of flood flows from 
Award Drain 165 before entering the culverted 
section along Glebe Way into an offline detention 
area off Merrington Place. 

HI05 
Homefield Park 
Detention basin and 
Geocellular Units 

Lowering of ground levels at an open area of 
Homefield Park to provide additional flood storage. 
It also includes provision of underground 
geocellular units to maximise storage.  

HI06 
Glebe Way Rain 
Gardens 

Provide rain gardens to store flows locally and 
allowed to infiltrate at the junction of Narrow Close 
and Glebe Way 

HI07 
Premier Food’s Factory 
disconnection 

Reduce flows from a large existing factory unit to 
the storm system/river  

Table 5-5 Histon & Impington Measures Summary 

 



 

Figure 5-1 Histon & Impington Measure HI01 - includes increased maintenance of the existing culvert sections 

upstream and downstream of Village Pond 

 

Figure 5-2 Histon & Impington Measure HI02 - involves widening of channel cross-section to provide a 

flood relief berm along with a downstream flow control structure (pipe and overflow weir) 
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Figure 5-3 Histon & Impington HI03 Measures - involves correcting the negative gradients of a river reaches 

and an access culvert downstream of Harding Way Junction 

 

Figure 5-4 Histon & Impington HI04 Measures – involves interception and attenuation of flood flows from 

Award Drain 165 before entering the culverted section along Glebe Way into an offline detention 

area off Merrington Place 

  



 

Figure 5-5 Histon & Impington HI05 – involves lowering park area to create a detention area and installing 

geocellular unit below ground 

 

Figure 5-6 - Histon & Impington HI06 – involves creation of a Raingarden at Narrow Close and Glebe Way 

Junction 

 
 
 
 

The “Do Something” models are based on the “Do Minimum” model and incorporate a variety of 

the intervention measures shown above. The short-listed options assessed are summarised 

below: 



Histon & Impington Pre-PAR  

Hyder Consulting (UK) Limited-2212959 Page 9 
\\ccc.cambridgeshire.gov.uk\data\ete growth & economy\flood and water management\project dossier\project - swmp\swmp-histon 
impington\histon and  impington report part 2.docx 

 

 

 Option 1 – Do Nothing. This option assumes that no maintenance, clearance or other 

intervention is made to interfere with the natural fluvial processes or sewer network. The 

evaluation of the ‘Do Nothing’ option is a benchmark against which to compare the other 

options. It is a technical requirement required by the Treasury in order to enable 

comparisons to be made between all options.  

 

 Option 2 – Do Minimum. Maintenance of the existing storm sewer, ordinary watercourse 

and highway drainage including, gully cleaning, jetting, removal of debris / vegetation; 

tree works and periodic removal of deposition and sediments. 

 

 Option 3 – Improved Maintenance. This comprises above measures along with removal 

of sediments and depositions within the culverts and on river beds. The entire storm 

system, highway drainage and river system is cleaned and maintained on a regular basis 

which would be governed by silt observations, flows in the stretches, labour availability. 

 

 Option 4 – Strategic Attenuation and Flow Paths Interception. This comprises 

considering all or parts of the measures listed in Option 2 and Option 3 above along with 

storing, diverting or intercepting flood flows. The following three sub-options were 

developed: 

  

- Option 4A – This option involves storing the river flows in upstream and controlling 

the flows at upstream, storing and controlling the flows on Award Drain 164 upstream 

in Histon village. The stretch of Award Drain 164 between the two culverts on Park 

Lane intersecting with Harding Way and St. Audrey Close to be reprofiled to rectify 

the gradient to positive and allow more flows downstream outside the urban area to 

reduce risk of flooding. This option also involves diverting and attenuating flows 

entering the Water Lane culvert from Award Drain 165 off Glebe Way towards the 

east to an offline detention basin by lowering the bank levels by 1m and return 

controlled flows back to the same drain after the flood peak has gone down. 

 

- Option 4B – This option includes all measures from Option 4A and three additional 

measures. A rain garden is proposed as a measure at Narrow Close and Glebe Way 

Junction to intercept overland flows entering the under-capacity storm network. 

Second additional measure is to include an underground geocellular unit at 

Homefield Park and lowering ground levels at part of the park to divert flows from the 

storm network running along Bridge Road and also allow intercepting overland flows 

around the park and guide to the geocellular unit which then returns the flows to the 

existing storm water system in a controlled manner. The flow from the storm network 

is restricted to 75l/s and the excess flow is diverted to the storage unit. This option 

also suggests the potential disconnection of a large factory near to the Cambridge 

Guided Busway to reduce the flows into Award Drain 164. 

- Option 4C – This option is a combination of Option 4B and Option 3 which allows 

more storage in the actual river and storm system. The increased maintenance also 

increases the downstream flow and may result higher water levels in the downstream 

parts increasing flood risk as removing siltation also removes flow restrictions.  

 

 

Table 5-6 below summarises the combined modelled engineering options applied to the 

wetspots.  

 



Measure Option 3 Option 4A Option 4B Option 4C 

HI01    

HI02    

HI03    

HI04    

HI05    

HI06    

HI07     

Table 5-6 Histon & Impington Do Something Options  

 

5.3.4 Option modelling Results Analysis 

Incapacity of rivers flowing through Histon & Impington is the primary reason for flooding of 

properties in Wetspot 1 and wetspot 3 and partially for Wetspot 2. Hence the options were 

mostly concentrated around the river network and connecting culvert network. The options are 

described below and followed by benefits for the three wetspots. Figures 13 to 24, 39 and 40 in 

Appendix A show the predicted surface water flood risk extents along with properties that are at 

risk of residual flooding for different AEP risk events for Option 4A and Option 4B.  

Measure HI01 – This measure includes removing of silt from all the culverts and cleaning of 

river beds on a regular basis to allow surface runoff entering the system quickly. This measure 

helps in draining out runoff in the upstream areas included in Wetspot 1 and Wetspot 3 but 

makes an adverse effect on Wetspot 2 as flows added in upstream parts prevents free flow from 

Glebe Way resulting in higher flooding. 

Measure HI02 – This measure includes increasing the cross-section of 325m river stretch 

running along open space upstream of Cambridgeshire Guided Busway. The existing cross-

section is retained which will behave as a dry weather channel and width is increased by 5m on 

both sides throughout the stretch as storage. This would involve excavation along the banks on 

both sides keeping the depth unchanged. The total storage availability is 6500 cu.m. The head 

is the storage is governed by constructing a circular culvert structure of 500mm diameter 

approximately 10m upstream of existing downstream culvert along with a weir around 1m above 

the invert of the culvert to pass forward flow as an overflow and during blockage of culvert. The 

arrangement reduced the peak downstream flow from 3500l/s to around 1700l/s reducing the 

impact of flooding significantly. 

Measure HI03 – This measure includes reprofiling river stretch of 420m along the Park Lane 

and relaying of an access culvert to rectify negative gradients which results in sediment 

deposition along the stretch. This result in passing more flow downstream reducing the flooding 

along the river stretch on Park Lane, Village Culvert, Water Lane and Station Road. This also 

reduced top water levels in the storm network along Glebe Way increasing downstream flow. 

The flows downstream of the option increases from 2650l/s to 3200l/s. 

Measure HI04 – This measure includes intercepting flows from the Award Drain 165 along farm 

lands and open space before entering culvert along Glebe Way into a sacrificial land off 

Merrington Place. The flows are intercepted by lowering bank levels by 0.5m for a stretch of 

22m of the river into the lowered area. The area is cut and lowered by approximately 1.3-1.6m 

with a return pipe back to the system at 75l/s storing around 4500cu.m.of flow. This significantly 
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reduced the flows into the culvert from 700cu.m.to 300cu.m.that flows into the Village Pond and 

also allows the storm network running on Glebe Way to discharge freely. 

Option HI05 – This measure involves providing a geocellular unit of 1000sq.m.and a depth of 

1.25m under the lowered park area of around 2300sq.m.by 0.3m to guide flow into the 

geocellular unit. The flow from storm network running along Bridge Road is intercepted 

controlling the flow into the culvert at 75l/s and excess flow is diverted to this storage. The 

option stores around 1250cu.m.of storage and return the flow back to the culvert when free 

capacity is available under gravity. This reduced the flow into the culvert from 300l/s to 75l/s 

reducing the flooding along Water Lane and Bridge Road. 

Option HI06 – This measure includes a rain garden of 635sq.m. and a depth of 0.5m at Narrow 

Close off Glebe Way to store local overland flows. This reduces the load on storm network 

which is already under-capacity reducing flooding slightly. 

Option HI07 – This measure includes disconnecting Premier Food’s factory which was 

constructed back in 1980 and its connectivity to the river or storm network is unknown. This 

contributes to around as a worst case scenario currently 100% of the area discharges to the 

drain and as a part of solution disconnection completely will reduce the flows by 500l/s. 

The impacts of the different measures for the different wetspots are shown in Table 5-7. 

Measure Wetspot 1 Wetspot 2 Wetspot 3 

HI01 Benefits by passing more 
flows downstream 

Benefits by passing more 

flows downstream 

Does not benefit as flows 

are increased from wetspot 

1 upstream 

HI02 Slight improvement Benefits due to reduced 

flow from upstream 

Benefits due to reduced 

flow from river network from 

Water Lane 

HI03 Benefits due to increased 
flows downstream passing 
more flows into the rivers 

Benefits due to increased 

flows downstream passing 

more flows into the rivers 

Benefits due to increased 

flows downstream passing 

more flows into the rivers 

HI04 No impact. Away from 
wetspot boundary 

Benefits due to increased 

flows downstream from 

Glebe Way passing more 

flows into the rivers 

No impact. Away from 

wetspot boundary 

HI05 No impact. Away from 
wetspot boundary 

Benefits due to reduced 

flow in the culvert 

Slight improvement 

HI06 No impact. Away from 
wetspot boundary 

Local improvement and 

slight reduction in flow in the 

storm network 

No impact. Away from 

wetspot boundary 

HI07 Benefits due to reduced 
flow from upstream 

Some benefits due to 

reduced flow from upstream 

Benefits due to reduced 

flow from upstream 

Table 5-7 Impact of measures on Wetspots  



6 Economic Appraisal 

6.1 Introduction 

This section summarises details of the economic analysis carried out in support of the Pre-PAR.  

The methodology used in this appraisal follows the principles of the recent Flood and Coastal 

Erosion Risk Management Appraisal Guidance (FCERM-AG; Environment Agency, 2010a) the 

Multicoloured Manual (MCM; Flood Hazard Research Centre, 2005), the Multicoloured 

Handbook (Flood Hazard Research Centre, 2013) and the Treasury Green Book (HM Treasury, 

2003). 

A 100 year appraisal period has been used and future damages, costs and benefits have been 

discounted using HM Treasury discount rates beginning at 3.5%. The appraisal has been 

carried out using a base date for estimates of June 2014, the most recent date for which 

inflation information (based on the Commercial Prices Index, CPI) was available at the time of 

appraisal. 

Flood damages from the MCM Handbook (price date May 2014) have been updated to the 

appraisal base date using CPI. 

Further details of the economic appraisal methodology are presented along with the results of 

the cost-benefit analyses in Appendix C. Table 6-1 presents a summary of the benefits 

associated with each of the short-listed options. 

Option  Present Value Damages (£)  Present Value Benefits Total (£)  

Option 1 - Do Nothing 7,086,000 N/A 

Option 2 - Do Minimum 6,287,000 799,000 

Option 4a  5,278,000 2,334,000 

Option 3 – Improved 

Maintenance 
6,451,000 878,000 

Option 4b  3,654,000 3,962,000 

Option 4c 4,318,000 3,127,000 

Table 6-1 – Present Value (PV) Damages and benefits summary (£) 

 

Table 6-2 overleaf presents a summary of the costs associated with each of the short-listed 

options. 
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Option  PV Option Capital 

Costs (£) 

PV Maintenance 

Costs 

Optimism Bias
1
 

(+60%) 

Total PV Costs 

(£) 

Option 1 - Do Nothing 0 N/A 0 0 

Option 2 - Do Minimum 0 744,628 446,777 1,191,405 

Option 4a  317,717 784,086 661,082 1,762,885 

Option 3 – Improved 

Maintenance 
0 1,464,299 878,579 2,342,878 

Option 4b  1,378,568 861,295 1,343,918 3,583,782 

Option 4c 1,378,568 1,533,497 1,757,240 4,659,305 

Table 6-2 – Present Value (PV) Option costs summary (£) 

1.
 Optimism bias is a risk-based contingency approach, which should be used to ensure that 

the tendency for early assessments of project costs to be overly optimistic. Optimism bias of 

60% has been applied to option costs (both capital and maintenance costs), since the Pre-

PAR is still equivalent to a strategy, in line with HM Treasury Green Book policy, restated in 

2010 in the Environment Agency FCERM-AG.  

Table 6-3 below presents the short-listed options when ranked by Average Benefit Cost Ratio 

(ABCR).  

Option Combination ABCR 

Option 4a 1.3 

Option 4b  1.1 

Option 4c  0.7 

Option 2 - Do Minimum 0.7 

Option 3 – Improved Maintenance 0.4 

Table 6-3 – ABCR comparison of pre-PAR Options 

 

Table 6.3 shows that Option 4a has the highest ABCR and therefore it was chosen as the 

leading option to identify the preferred option in line with the FCERM_AG guidance.  Option 4a 

is the cheapest Do Something option and also has the least amount of risks involved in 

implementation except for Do Minimum, which currently shows ABCR < 1.0. Therefore, Option 

4a was considered as the preferred option according to the FCERM_AG guidance economic 

decision-making criteria. 

The Partnership Funding (PF) calculator has also been populated for the preferred option 4a, 

which gives a raw score of 24% for Option 4a – see Table 6-4. The PF score is currently well 

below the minimum required PF score of 100% to attract FDGiA funding and therefore at least 

an external contribution of £382,117 is required to achieve an adjusted PF score of 100%. 



ABCR for the Option 4a is only just above 1.0 and therefore currently not providing a robust 

business case to attract FDGiA funds. PF scores above clearly indicate this.  

Scheme Details   

Duration of Benefits (years)  100 

PV Benefits  £2,334,000 

Benefit Cost Ratio (OM1) 1.3 

PV Costs 

  PV Appraisal Costs 

 

£125,000 

PV Design and Construction Costs 

PV Post-Construction Costs 

£378,361 

£1,254,538 

Raw Partnership Funding Score 24% 

PV Public Contributions Secured to Date  

Adjusted Partnership Funding Score (PF)  

Table 6-4 – Raw Partnership Funding Score for Option 4a 

Table 6-5 below presents the number of households at risk of flooding within each flood risk 
banding as well as resultant change due to the scheme implementation whilst avoiding double 
counting of properties benefitting. These household counts have been used to estimate 
qualifying benefits under Outcome Measure 2 according to PF Calculator guidance. It should be 
noted however that this table exclude properties that will be moved to Low Risk (<= 0.5% 
annual chance) from other risk bands. 

 

Risk Band 

Total 
Households 

Very 
Significant 
Risk (>= 5% 
annual chance) 

Significant Risk 
(<5% to > 1.3% 
annual chance) 

Moderate 
Risk (1.3% to 
>0.5% annual 

chance) 

Households at risk 
under Do Nothing 
(Before Scheme) 

100 64 39 203 

Households at risk 
under Option 4a (After 
Scheme) 

57 47 40 144 

Change due to 
scheme (OM2) 

43 17 -1 59 

Table 6-5 – Property Counts Used in the PF Calculator 

 

Table 6-5 above highlights that 59 properties have moved between risk bands resulting in a 
reduction of risk to these properties following the implementation of Option 4a. One additional 



Histon & Impington Pre-PAR  

Hyder Consulting (UK) Limited-2212959 Page 15 
\\ccc.cambridgeshire.gov.uk\data\ete growth & economy\flood and water management\project dossier\project - swmp\swmp-histon 
impington\histon and  impington report part 2.docx 

 

 

property in the moderate risk band are properties that have moved from the Very Significant / 
Significant risk bands to the Moderate band following the implementation of the option. These 
59 properties are still at risk of flooding but are now at risk from a lower frequency flood event 
compared with before the scheme implementation situation.  

Although the proposed option has the potential to reduce flood risk to a notable amount of 
residential properties the shallow flood depths that impact the properties in the wetspot will only 
realise relatively small amount of flood benefits even if property flood risk is reduced. 

The Table 6-6 below summarises the estimated residential properties at risk of flooding for the 
Do Nothing scenario along with the equivalent figures for Do Minimum (existing conditions) and 
the most cost beneficial Do Something Option (i.e. Option 4A).  

Annual Exceedance 

Probability (Annual 

Chance) 

Estimated Residential Properties at Risk 

Do Nothing 

Do Minimum 

(Existing 

Conditions) 

Most Cost Beneficial 

Do Something Option 

(Option 4A) 

5% (1 in 20) 100 78 57 

3.3% (1 in 30) 114 94 73 

2.0% (1 in 50) 164 124 104 

1.3% (1 in 75) 186 154 127 

1% (1 in 100) 203 172 144 

0.5% (1 in 200) 262 227 189 

Table 6-6 Total Residential Properties at risk in Wetspot 1, 2 and 3 

Some high level sensitivity analysis was undertaken to see the impact of reducing PV costs and 
increasing benefits would have on the PF score.  

1. PV costs were reduced by 50% and PV benefits were increased by 200%. This would 
increase ABCR to 5.3 but still only giving a raw PF score of 63%. An external 
contribution of £93,308 is required to achieve a PF score of 100%. 

2. PV costs were reduced by 50% and PV benefits were increased by 400%. This would 
increase ABCR to 10.6 but still only giving a raw PF score of 92%. An external 
contribution of £19,049 is required to achieve a PF score of 100%. 

3. PV costs were reduced by 50% and PV benefits were increased by 200%. In addition, 
it was assumed that all 100 properties that are at significant risk for Do Nothing 
scenario would be completely removed by the proposed option. This would increase 
ABCR to 5.3 and give a raw PF score of 101%. An external contribution of £50,000 is 
still required to achieve an adjusted PF score of 121% to increase the chances of 
attracting FDGiA funds. 

The above sensitivity tests show that it would be difficult to attract FDGiA even if further 

optimisation and value engineering of the current Option 4b are undertaken alone unless there 

is a firm commitment and political willingness to provide a significant amount of external funds to 

take forward the proposed solutions.  



6.2 Preferred Options Summary 

The preferred option from the economic analysis is Option 4A which includes a limited amount 

of upstream and downstream flow attenuation and channel improvement measures to be 

implemented to reduce flooding within Histon & Impington villages.  

Option 4B would involve: 

 Channel widening to the Award Drain 164 along a length of 325m upstream of Villa 

Road within the agricultural fields to increase the cross-sectional area and constructing 

a small flow control structure (overflow weir and 500mm dia pipe) to create additional 

on-line channel storage 

 Constructing an offline detention area (3,300m
2
 and 1.5m deep) for intercepting and 

attenuating flood flows from Award Drain 165 off Merrington Place 

 Re-profiling 420m long stretch of Award Drain 164 along the Park Lane and 

reconstruction of an access culvert at the junction with St. Audrey’s close to rectify the 

current negative gradients to pass more flows downstream reducing upstream water 

backing up. This stretch is not in proximity to any commercial or residential property 

making it relatively easy for undertaking the construction works. 

This option would be comparatively easier for implementation compared to other two Do 

Something options (Option 4B and Option 4C) appraised although negotiations with the 

landowners impacted by the proposed works will be necessary to check the viability of these 

schemes. A key advantage of this option is that all the works are either within or adjacent to 

Award Drains 164 and 165 and therefore SCDC and CCC may be able to use their powers and 

responsibilities under Flood and Water Management Act and Land Drainage Act to progress the 

negotiations with the land owners to implement the proposed works. 

A summary of environmental and archaeological constraints within Histon & Impington study 

area is given in Section 7 along with any specific issues related to the preferred option. 

Figures 13 to 18 and 39 in Appendix A show the predicted surface water flood risk extents along 

with properties that are at risk for different AEP risk events for Option 4A.  
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7 Environment & Archaeological Considerations  

The key environmental and archaeological considerations are summarised below, based on the 

high level desktop study undertaken during this pre-PAR. A more detailed appraisal is provided 

in the Histon & Impington Environmental Feasibility Study included in Appendix C. 

7.1 Environment Considerations 

There are no Special Protection Areas (SPA), Special Areas of Conservation (SAC) or Ramsar 

sites within the wetspot areas. Histon Road Geological SSSI is situated close to the wetspot and 

is a key Pleistocene stratigraphic site. 

King’s Hedges Hedgerow City Wildlife Site (CWS) is in close proximity to the wetspot area. The 

supporting hedgerow is at least 100m in length and 2m in width at its widest point with four or 

more woody species and with at least part of the hedge allowed to flower and fruit. There are 

also a number of UKBAP habitats identified in the wetspot. 

Sites 8, 11, 12, 13, 16 and 18 are located along the upstream reaches of the Award Drains 

which flow through the settlement. Creation of wetland storage here would need to tie in with the 

woodland UKBAP, or perhaps encourage a long term move towards wet woodland BAP. 

There is a Conservation Area set within Histon & Impington, parts of Wetspots 2 and 3. 

Homefield Park is within the Conservation Area, which is a potential site for the proposed SUDS 

measures (HI05) although this is not part of the current preferred option 4A. Also, Award Drain 

258 is on the eastern extent of the Conservation Area boundaries. Works would need to be 

designed and finished appropriately to preserve the value of these areas. Downstream channel 

desilting/profiling and culvert reconstruction (HI03) is also within a deciduous woodland; UKBAP 

site and implications of this should be considered to minimise the impact. 

 

Figure 7-1 Habitats within and close to Histon & Impington (Source: MAGIC website) 



7.2 Archaeological Considerations 

There are a total of 40 listed buildings, 3 of which are Grade I listed, 2 are Grade II* listed and 

the remaining 35 are Grade II listed. There are no World Heritage Sites or Registered 

Battlefields. There are 3 Registered Parks and Gardens; Impington Hall Park and Garden, 

Histon Manor Park and Formal Gardens and Histon Park. In addition there is 1 Scheduled 

Monument situated near Wetspot 3. Extending eastwards there are remains of two linear 

fishponds which are buried. 

Within the area of Wetspot 1 there is 1 Grade II listed building; an 18th century timber framed 

house, located towards the south of the Wetspot. Within Wetspot 2 there is 1 Grade II (Mill 

Cottage) and 1 Grade II* (Impington Mill) listed building, located at the centre of the Wetspot. 

The majority of the listed buildings are located within Wetspot 3; comprising 11 Grade II and 1 

Grade II*. There is also Parish Church of St Andrew which is listed as Grade I and Impington 

Village College which are of significant importance. 

To conclude a large proportion of the assets found within the Histon & Impington area relating to 

the medieval moated site, its associated buildings and other medieval features, located across 

the site area. 
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8 Conclusions & Recommendations 

8.1 Conclusions 

The study concludes that the historic flooding is replicated from the modelling approach for Do 

Nothing as well as Do Minimum models for different events. The predicted flooding is mainly 

linked to flooding from the Award Drains although some locations can be linked to under 

capacity of the storm network causing localised flooding. Pluvial flooding areas are noticeable 

along the Glebe Way in Wetspot 2 and some parts of Station Road in Wetspot 1. Fluvial 

flooding is evident in most of the parts of the Wetspot 2 along the Water Lane, Park Lane and 

around the Village Pond. 

The study also concludes that the preferred option from the economic analysis is Option 4A 

which includes a limited amount of upstream and downstream flow attenuation and channel 

improvement measures to be implemented to reduce flooding within Histon & Impington 

villages. However, the ABCR for the preferred option is only 1.3 giving raw PF score of 24%, 

which makes it impossible to attract FDGiA without a significant amount of external funds and 

political support.  

The costs and benefits calculated for the preferred option is still high level at this Pre-PAR 

stage. The costs currently include 60% of Optimum Bias on both capital and maintenance costs 

to account for uncertainty. Optimism bias of 60% has been applied to option costs, since the 

Pre-PAR is still equivalent to a strategy, in line with HM Treasury Green Book policy, restated in 

2010 in the Environment Agency FCERM-AG.  

8.1.1 Wetspot 1: Villa Road/ South Road (HI_01) 

This study indicated that the Villa Road / South Road area was at medium to high risk of surface 

water flooding with 43 properties at risk of internal flooding in the 0.1% AEP Do Minimum event. 

The ratio of flooded properties within the extents of the wetspot area is circa 12%, however the 

risk is medium to high as the flooding occurs for each return period and is concentrated to the 

lower area of Villa Road and Station Road, situated on the boundary of the Cambridgeshire 

Guided Bus Way.  

There appears to be a good correlation between the historical reported flooding and predicted 

flood by the model with this wet spot within Station Road and Villa Road. 

The Histon & Impington model does not include the highway drainage for the Cambridgeshire 

Guided Busway and strip drain gully system. During the site visit it was noted that there was an 

extensive gully system at the junction of Cambridge Road and Station Road within the road. No 

allowance has been made to incorporation this gully system. The inclusion of the gulley system 

may improve the conveyance of surface water flow in this area; it may not necessary reduce the 

modelled flood extents and flood damages in this location. 

8.1.2 Wetspot 2: Glebe Road (HI_02) 

This study indicated that the Glebe Road area was at medium to high risk of surface water 

flooding with 106 properties at risk of internal flooding in the 0.1% AEP Do Minimum event. The 

ratio of flooded properties within the extents of the wet spot area is circa 33%, however the risk 

is medium to high as the flooding occurs for each return period within the localised flooding 

clusters. 



There appears to be a good correlation between the historical reported flooding and predicted 

flood by the model with this wet spot at the known historic flooding locations, namely; The 

Village Green / Station Road, Lower extent of Glebe Road, Upper extent of Glebe Road, also 

affecting Garden Walk, Narrow Lane, Orchard Road and Mill Lane & Ambrose Way.  

8.1.3 Wetspot 3: Water Lane (HI_03) 

This study indicated that the Glebe Road area was at medium to high risk of surface water 

flooding with 125 properties at risk of internal flooding in the 0.1% AEP Do Minimum event. The 

ratio of flooded properties within the extents of the wet spot area is circa 33%, however the risk 

is medium to high as the flooding occurs for each return period within the localised flooding 

clusters. 

There appears to be a good correlation between the historical reported flooding and predicted 

flood by the model with this wet spot at the known historic flooding location, namely; Water Lane 

/ Bridge Road & The Dole, New School Road., Station Road / School lane, Kay Hitch Way and 

Saffron Road. 

8.2 Recommendations 

It is recommended that CCC consult their project partners and Histon & Impington Parish 

Council to get their feedback to this Pre-PAR findings and conclusions in order to agree the next 

steps for addressing the identified flood risk and how an acceptable solution can be developed. 

Continuation with Do Minimum option is not currently delivering the most flood and economic 

benefits to Histon & Impington villages. Therefore, further investigation on how to maximise the 

economic benefits of the currently preferred option of this Pre-PAR (Option 4a) should be 

explored. However, the sensitivity testing undertaken during the pre-PAR assessment also 

indicates that a significant amount of political support and external funding is still required to 

attract FDGiA even if the current flood benefits are maximised and option costs are substantially 

reduced. Therefore immediate progression to PAR stage is not recommended unless there is 

clear indication that external funds would be available to cover a large portion of the likely 

capital costs.  
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Appendix A 

Drawings 
Drawing ID Description 

UA002163-HI-01  Histon Impington Do Nothing 30yr Flood Depth  

UA002163-HI-02 Histon Impington Do Nothing 30yr Maximum Flow Velocity 

UA002163-HI-03 Histon Impington Do Nothing 30yr Flood Hazard  

UA002163-HI-04 Histon Impington Do Nothing 100yr Flood Depth  

UA002163-HI-05 Histon Impington Do Nothing 100yr Maximum Flow Velocity 

UA002163-HI-06 Histon Impington Do Nothing 100yr Flood Hazard  

UA002163-HI-07 Histon Impington Do Minimum 30yr Flood Depth  

UA002163-HI-08 Histon Impington Do Minimum 30yr Maximum Flow Velocity 

UA002163-HI-09 Histon Impington Do Minimum 30yr Flood Hazard  

UA002163-HI-10 Histon Impington Do Minimum 100yr Flood Depth  

UA002163-HI-11 Histon Impington Do Minimum 100yr Maximum Flow Velocity 

UA002163-HI-12 Histon Impington Do Minimum 100yr Flood Hazard  

UA002163-HI-13 Histon Impington Option4A 30yr Flood Depth  

UA002163-HI-14 Histon Impington Option4A 30yr Maximum Flow Velocity  

UA002163-HI-15 Histon Impington Option4A 30yr Flood Hazard  

UA002163-HI-16 Histon Impington Option4A 100yr Flood Depth  

UA002163-HI-17 Histon Impington Option4A 100yr Maximum Flow Velocity  

UA002163-HI-18 Histon Impington Option4A 100yr Flood Hazard  

UA002163-HI-19 Histon Impington Option4B 30yr Flood Depth  

UA002163-HI-20 Histon Impington Option4B 30yr Maximum Flow Velocity  

UA002163-HI-21 Histon Impington Option4B 30yr Flood Hazard  

UA002163-HI-22 Histon Impington Option4B 100yr Flood Depth  

UA002163-HI-23 Histon Impington Option4B 100yr Maximum Flow Velocity  

UA002163-HI-24 Histon Impington Option4B 100yr Flood Hazard  

UA002163-HI-25 Histon Impington Do Nothing 100yr Climate Change 

UA002163-HI-26 Histon Impington Do Nothing 100yr No Infiltration 

UA002163-HI-27 Histon Impington Do Nothing 100yr Culvert Blockage 

UA002163-HI-28 Histon Impington Do Minimum 100yr Climate Change 

UA002163-HI-29 Histon Impington Do Minimum 100yr Culvert Blockage 

UA002163-HI-30 Histon Impington Do Minimum 100yr No Infiltration 

UA002163-HI-31 Histon Impington Option4A 100yr Climate Change 

UA002163-HI-32 Histon Impington Option4A 100yr Culvert Blockage 

UA002163-HI-33 Histon Impington Option4A 100yr No Infiltration 

UA002163-HI-34  Histon Impington Option4B 100yr Climate Change 

UA002163-HI-35 Histon Impington Option4B 100yr Culvert Blockage 

UA002163-HI-36 Histon Impington Option4B 100yr No Infiltration 

UA002163-HI-37 Histon Impington Do Nothing All Return Period Flood Depth 

UA002163-HI-38 Histon Impington Do Minimum All Return Period Flood Depth 

UA002163-HI-39 Histon Impington Option4A All Return Period Flood Depth 

UA002163-HI-40 Histon Impington Option4B All Return Period Flood Depth 

  



Appendix B 

Options Do Something Long List  
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Appendix C 

Economics Appraisal Technical Note 

 

  



Appendix D 

Environmental Feasibility Desk Study Report 
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Appendix E 

Flood History Questionnaire 
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