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1 Introduction 
 
The aim of the study is to improve understanding of the flood risk from all sources affecting 
Luston and to provide information to enable the Parish Council to work with the community 
and local authorities to reduce the impacts of flooding. In particular, the Parish Council is 
keen to understand what actions and measures can be undertaken locally to reduce flood 
risk.   

1.1 Location 
 
Luston is located in the north of Herefordshire with the B4361 from Leominster to Ludlow, 
passing through the middle of the village. Luston Brook flows as an open channel from west 
to east through the village and is culverted for approximately 12 m beneath the B4361. The 
brook continues to flow east until its confluence with a watercourse flowing south to the 
Ridgemoor Brook, a tributary of the River Lugg (Figure 1).   
 

Figure 1 Ordnance survey mapping of Luston, showing main watercourses 

 
Source: https://osmaps.ordnancesurvey.co.uk/52.26546,-2.74448,15  

 

1.2 Site Visits 
 
A site walkover along the main areas of flood risk in the village was undertaken by Chris 
Nugent, Lidar-Logic, accompanied by Ian Stevens and Chris Pearson in August 2020. During 
this visit, several features of relevance to flooding and flood flow paths were identified.  The 
walkover highlighted that there are two main sources of flood risk to the village, Luston Brook 
around the culvert beneath the B4361 and surface water flooding associated with agricultural 
land along the villageôs western margin.  
 
A further site visit to Luston Primary School was undertaken by Chris Nugent, in January 
2021. Inspection of the school grounds and the routes of water ingress during flooding were 
discussed with the school headteacher and one of the school Governors.  
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https://osmaps.ordnancesurvey.co.uk/52.26546,-2.74448,15
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1.3 Flood Risk Assessments in Herefordshire 
 
Flood Risk within Herefordshire has been investigated in a number of high-level studies, the 
most recent of these sources are listed below: 
 

1. Preliminary Flood Risk Assessment (PFRA), May 2011 and Addendum, Dec. 2017; 
2. Local Flood Risk Management Strategy Updated, April 2017; 
3. Herefordshire Strategic Flood Risk Assessment (SFRA), April 2019; 
4. Herefordshire Flood Alleviation Strategy, Amey, 2010 

 
A brief summary of these sources of information and any specific reference to the village of 
Luston are provided in the following Sections. 
 

1.3.1 Herefordshire Preliminary Flood Risk Assessment ï May 2011 

 
Herefordshire Council was required to prepare a Preliminary Flood Risk Assessment 
(PFRA), which is an assessment of floods that have taken place in the past and could take 
place in the future. The PFRA report provides a high-level overview of flood risk from local 
flood sources including surface water runoff, groundwater and ordinary watercourses.  
 
The Herefordshire PFRA1 was prepared in 2011, with an addendum to the report published 
in December 2017.  The PFRA created a series of maps to assess the surface water flood 
risk within the county, based on two national datasets provided by the Environment Agency. 
The thresholds between the categories were determined based on the number of properties 
affected by flood risk, to categorise the risk into Low, Medium, High and Significant. The 
actual threshold values are shown in the Key of Figure 2, which is adapted from Figure 5.2 
within the PFRA report. It identifies locations within Herefordshire where residential buildings 
where previously affected by surface water flooding. Luston is shown as a hotspot (circled in 
red), with a medium risk, that is defined as ñbetween 10 and 42 residential properties at risk 
of surface water floodingò.    
 
In order to assess flood risk from ordinary watercourses the PFRA collated the information 
held by Herefordshire Council on past flood events. A countywide flood history spreadsheet 
was constructed based on this information, identifying the sources and mechanisms of 
flooding. In the preparation of this spreadsheet, it was found that some records had 
limitations and were often incomplete, these records were excluded from the spreadsheet. 
The recorded flood event of July 2007 was noted to have affected towns and villages within 
Herefordshire, however there is no specific reference to Luston. 
 
An addendum to the PFRA2 was published in 2017, following a review of the flood risk data 
and information available at this date. It was concluded that there was no change to the 
assessment of flood risk at Luston, since the PFRA report was first produced, in 2011. 
 
 
 

                                                
1 Preliminary Flood Risk Assessment (JBA Consulting, May 2011) 
https://www.herefordshire.gov.uk/downloads/file/2906/herefordshire_preliminary_flood_risk_assessment  
2 Herefordshire Preliminary Flood Risk Assessment Addendum (Herefordshire County Council, Dec, 2017) 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/698523/PFRA_Herefordshire
_County_Council_2017.pdf  

https://www.herefordshire.gov.uk/downloads/file/2906/herefordshire_preliminary_flood_risk_assessment
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/698523/PFRA_Herefordshire_County_Council_2017.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/698523/PFRA_Herefordshire_County_Council_2017.pdf
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Figure 2 PFRA analysis of surface water flood risk hotspots (adapted from Figure 5.21) 

 
 

1.3.2 Local Flood Risk Management Strategy (2017) 

 
Herefordshire Council, as Lead Local Flood Authority (LLFA) for the county, is required to 
develop, maintain, apply and monitor a local flood risk management strategy as part of its 
responsibilities of the Flood and Water Management Act 2010. The Local Flood Risk 
Management Plan for Herefordshire was published in October 20173.  The Strategy is 
accompanied by an Action Plan that sets out how the council plans to deliver the strategy 
over the next 6 years, before it is reviewed and updated in 2022. Herefordshire Councilôs aim 
with respect to the management of local flood risk with the county is stated: 
 

ñto continually improve the way in which flood risks are managed throughout the 
county to reduce the impacts of flooding on lives and livelihoodsò. (p.4 ) 

 
The report considers the management of flood risk from various sources, with greater focus 
on the ólocalô sources for which the LLFA are responsible: surface water, groundwater and 
ordinary watercourses. No specific reference is made to Luston within the report or to any of 
the historic flood risk sources that have impacted on the residences and school.  
 
In Section 7 of the strategy, the responsibility of Herefordshire Council to implement a clear 
and transparent system for the prioritisation of areas is discussed. Areas considered to be at 
greatest risk of flooding or that may experience the greatest consequences should a flood 
event occur should be prioritised.  It is not possible to eliminate flooding within Herefordshire; 
however, the council states its commitment to managing the flood risk as far as practicable 
whilst taking into consideration factors such as the source of flood risk, frequency, hazard, 
the vulnerability of the affected communities and infrastructure, available funding and 
community support. 
 
 
 

                                                
3Herefordshire Local Flood Risk Management Strategy, Herefordshire Council, October 2017 
https://www.herefordshire.gov.uk/downloads/download/1809/local_flood_risk_management_strategy  

https://www.herefordshire.gov.uk/downloads/download/1809/local_flood_risk_management_strategy
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The report highlights that Herefordshire Council are keen to promote individual and 
community responsibility for managing local flood risks, thereby promoting ownership of the 
actions that are taken and the measures that may be implemented.  Objective 3 of the 
Councilôs Objectives for local flood management is titled óHelp the Community to Help 
Themselvesô, it is stated in Section 8: 
 

ñThe council encourages local communities to propose and implement local 
initiatives for managing local flood risk, and where appropriate we will support 
these initiatives in the councilôs role as Lead Local Flood Authorityò (pg.45). 

 
Herefordshire Council recognises the importance of community involvement, with local 
communities often best placed to understand the causes and effects of flooding within their 
local area. Section 7.5 outlines Herefordshire Councilôs prioritisations for investment of 
flooding and resources in the mitigation of flood risk. Community support is considered an 
additional influencing factor and the strategy states states: 
 

ñThe council may also be able to give preference to those communities 
which are actively supporting a flood management schemeò (pg.44). 

 
In Section 8.5, the creation of a Community Resilience Working Group is encouraged, in 
which local communities investigate and present opportunities for managing flood risks within 
their area. The council looks to assist with funding of these schemes, if they are consistent 
with the Councilôs prioritisation hierarchy or if the schemes offer multiple benefits or 
partnership funding opportunities (i.e. if the scheme can offer other benefits such as 
improved biodiversity, or if the scheme can be part funded by another organisation or the 
community itself, or both).   
 
The council encourages local communities to research and apply for other sources of funding 
that may be available for flood risk management initiatives (e.g. government and National 
Lottery funded, regeneration grants).  The funding available for any flood risk management 
measure will be linked to the outcomes it will provide, measures that deliver benefits beyond 
flood risk management, such as enhanced ecosystems, public amenity, economic growth or 
cultural heritage, are likely to attract funding from alternative sources beyond those typically 
used to support flood risk management. It directs readers looking for further information 
regarding available funding to www.herefordshire.gov.uk or www.gov.uk websites, with 
alternative funding streams which may be available to support community-led initiative, 
readers are directed to visit the Hereford funding update website4. 
 
 

1.3.3 Herefordshire Strategic Flood Risk Assessment (2019) 

 
A Strategic Flood Risk Assessment (SFRA) is a statutory document required under the 
National Planning Policy Framework (NPPF) to be carried out by Herefordshire Council, as 
the local planning authority to assess the risk from flooding from all sources, now and in the 
future within Herefordshire.  The Herefordshire Level 1 SFRA5 was completed in April 2019 
and notes the significant flooding that was recorded in Luston during the flood event in July 
2007.  Flooding is recorded as ñsignificantò when more than five properties are affected. 
Luston Brook is listed, among others, as an ordinary watercourse which poses ñgreatest 
flood riskò to properties in Herefordshire. 
 

                                                
4 https://herefordfundingupdate.wordpress.com/  
5 Level 1 Strategic Flood Risk Assessment (Herefordshire Council, April 2019) 
https://www.herefordshire.gov.uk/downloads/download/1997/strategic_flood_risk_assessment_2019  

http://www.herefordshire.gov.uk/
http://www.gov.uk/
https://herefordfundingupdate.wordpress.com/
https://www.herefordshire.gov.uk/downloads/download/1997/strategic_flood_risk_assessment_2019


 6 

The number of historical flood events and flood outlines recorded by Herefordshire Council 
and Environment Agency are shown in Figure 3. Herefordshire Council flood reports are 
mapped to an anonymous point, on or near the street where the event occurred.  The image 
shows a series of circles over Luston, indicating that there have been five recorded flood 
locations within Luston. The largest of these circles indicates a record of 9 and 13 reports in 
one location of the village; however, no further details of these flood events or locations are 
available within the SFRA. 
 

Figure 3 Map of Herefordshire Council and Environment Agency Flood Records (Adapted from 
Appendix D-4 in SFRA) 

 
 
 

1.3.4 Herefordshire Flood Alleviation Strategy, Amey, 2010 

 
In 2010, a flood study report was undertaken by Brian Faulkner to investigate flood 
alleviation strategies for locations within Herefordshire. The report was undertaken to inform 
Amey, on behalf of Herefordshire Council, of flood management options at locations within 
the County and provide data for bidding for flood scheme funding.   
 
The report investigated local flood history, noting that ten properties were flooded in Luston 
on 20/07/2007. Flooding occurred to a ñsignificant depthò at three of these properties and 
water levels reached the threshold at Luston Primary School. The following areas of Luston 
were reported as being affecting during this 2007 flood event: 
 

¶ Gardens and highways in Westland View, The Willows and Lilac Grove from surface 
water runoff and overwhelming of local drains. 

¶ Residences in The Fold immediately south of Luston Brook and east of the B4361; 

¶ Central area of Luston at the B4361 bridge; 

¶ Two properties in Westland View, from surface water flooding; 

¶ Luston Primary school, from local surface water flooding. 
 

Luston 
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The report states that: 
 

ñFlooding is unusual in Luston. Residents have reported that Ashfield Cottage 
adjacent to the brook has never flooded and older residents have no recollection of 
flooding on this scaleò (p131) 
 

Brain Faulkner undertook site inspections at the culvert under the B4361 identifying that the 
culvert may be of adequate size to convey relatively large floods, but considered the 
approach channel to be ñunsatisfactoryò. The report considered the channel to be too 
constrictive for the approaching flood peaks causing floodwaters to overtop the channel 
banks and outflank the bridge and flooding the B4361 and properties within The Fold.  
 
This flood mechanism was supported in the report by accounts that the channel on the 
downstream side was not full, whereas, there was substantial flooding on the upstream side 
sufficient to inundate the highway (p134).  The report proposed two feasible flood alleviation 
measures for Luston, which are referenced within later sections of this report, alongside 
further recommendations.  
 
 

1.4 Summary 
 
The first three reports described above provide a strategic overview of flood risk and 
management in Herefordshire. Identifying flood risk and the ways Herefordshire Council and 
other authorities will continue to manage flood risk within the county. 
 
In 2010, Brian Faulknerôs Luston specific report for Herefordshire Council, stated that 
flooding is unusual in Luston, reporting that Ashfield Cottage had never flooded, yet 10 
properties were affected in July 2007.  Older residents in the village had no recollection of 
flooding on this scale prior to 2007.  By 2011, when the PFRA was published, Luston was 
identified as a Hotspot with a ñMedium Riskò from flooding.  
 
The most recent strategic report for Herefordshire, the SFRA published in 2019, identifies 
Luston Brook to now be an ordinary watercourse which is posing a ñsignificantò flood risk to 
properties. This increasing flood risk classification between the situation prior to 2007 and the 
current situation, in which Luston Brook poses a ñsignificantò flood risk to properties, 
suggests that local or catchment changes have had an impact on the local hydrological 
regime in Luston.   
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2 Catchment Conditions 

2.1 Topography 
 
The topographic map in Figure 4 shows the regional context around the village of Luston. 
The brown and red shades indicate the higher land to the west of Luston along the border 
between England and Wales.  The lower land is shown by shades of blue, which bound the 
courses of main rivers, including the River Wye and Severn. 
 

Figure 4 Regional topographic map surrounding Luston 

 
Source: https://en-gb.topographic-map.com/maps/b9/England/  
 
 
Topographic mapping has been laid over the flood map, in Figure 5 and Figure 6.  The 
contours in Figure 5 have been drawn from LiDAR digital terrain model (DTM) data, which 
is also used to colour the surface in the layer shaded map in Figure 6. The  contour interval 
in Figure 5 and the layer interval in Figure 6 are the same, at 1 m.  Digital surface model 
(DSM) data has been used in Figure 6 to show locations where surface features such as 
buildings and vegetation are significantly above the underlying terrain.  Any DSM data point 
that is more than 0.5 m above the corresponding DTM data point is shown with a black dot. 
In this way, hedgerows, roads and field margins show up as lines of dots. 
 
Contours every 5 metres are drawn thick, darker than those between and only the thick ones 
are annotated in Figure 5.  These numbers indicate height in metres above ordnance datum 
(mAOD), shown around the contoured area.  These maps both show higher land to the west 
of Luston, with ground levels above 109 mAOD. The topography slopes down towards the 
east with ground levels around 71 mAOD to the east of the village, shown by the blue shades 
in Figure 6. The topographic mapping in both Figure 5 and Figure 6 identify the line of the 
valley through which the Luston Brook flows. 
 
 
 

Luston 
(approximate 

location) 

Radnor Forest 

River 
Severn 

Cambrian 
Mountains 

Clee 
Hill 

River Wye 

https://en-gb.topographic-map.com/maps/b9/England/
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Figure 5 Contour map Luston, derived from LiDAR DTM data, contour interval 1 m 

 
Note: Layer interval 1 m 

 

Figure 6 Layer shaded map of the area shown in Figure 5 

 
Note: Layer interval 1 m 
 

Higher land to south 
west of village 

Luston Brook 

Higher land to south 
west of village 

Luston Brook 
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2.2 Soils & Geology 
 
Regional soil mapping (Figure 7) shows surface soil conditions to be freely draining to the 
west of the village, with land to the east having loamy and clayey soils with a high water 
table.  Geological mapping (Figure 8) shows the village to underlain by interbedded siltstone 
and mudstones, of Silurian age. The bedrock is overlain by superficial deposits of alluvium to 
the east of the village (Figure 9), these deposits are associated with local environments 
previously dominated by rivers. To the west of the village, the bedrock is overlain by till and 
morainic deposits, which are glaciogenic in origin, created by the action of ice and meltwater.   
 
The composition of till and therefore its drainage properties are extremely variable.  It is 
described by British Geological Survey (BGS) in Figure 9 as a ñDiamictonò.  This term refers 
to a terrigenous sediment that is unsorted or poorly sorted and contains particles ranging in 
size from clay to boulders, the former term was ñboulder clayò.  Where the sediment is 
dominated by clay-sized particles, the surface permeability can be very low, leading to high 
rates of runoff.  Although BGS mapping shows that no superficial deposits have been 
recorded to the south of the Luston Brook and west of the village, it is possible that till also 
occurs in this area.  
 
 

Figure 7 Regional soil map covering the village of Luston  

 

Source: http://www.landis.org.uk/soilscapes/  
 

Luston Brook 

http://www.landis.org.uk/soilscapes/
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Figure 8 Local Geology, bedrock geology and superficial deposits 

Source: British Geological Survey, 1:50,000 mapping6 
 
 

Figure 9 Geological Map, superficial deposits 

 
Source: British Geological Survey, 1:50,000 mapping6 
 

 
  

                                                
6 http://mapapps.bgs.ac.uk/geologyofbritain/home.html  

Luston 

Luston 

No superficial deposits 
recorded in this area 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html
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3 Flood Risk associated with Luston Brook 

3.1 Drainage 
 
Notwithstanding the historical perspective suggested above, there is a recent history of 
flooding within Luston, with properties and local roads being affected by fluvial and surface 
water sources.  Luston Brook is an ordinary watercourse, defined as a watercourse which is 
not a main river.  The Environment Agency Flood Map for Planning for Luston (Figure 10), 
indicates no risk of flooding upstream of the village.  This may be because flood risk is only 
assessed on this mapping for catchments above a critical area (circa 5 km2), the FEH 
catchment of Luston Brook at Luston is given as 1.7 km2 ( 
Figure 11).  Being below the critical area, this catchment cannot be assumed to be beyond 
the limits of 1:1,000-year flooding. 
 

Figure 10 Environment Agency Flood Map for Planning 

Source: https://flood-map-for-planning.service.gov.uk/confirm-location?easting=348460&northing=263270&placeOrPostcode=Luston  

 

Figure 11 FEH catchment of Luston Brook 

 
Source: https://fehweb.ceh.ac.uk/GB/map  

Luston Brook 

Tributary of Ridgemoor Brook 

Ridgemoor Brook 

https://flood-map-for-planning.service.gov.uk/confirm-location?easting=348460&northing=263270&placeOrPostcode=Luston
https://fehweb.ceh.ac.uk/GB/map
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Surface water flooding may occur due to rainfall runoff from impermeable or saturated 
surfaces. The water flows overland and pools in low areas, according to local topography. 
The flow and ponding of surface water can create flood risk to people and property.  The 
Environment Agency Risk of Flooding from Surface Water Map attempts to model where risk 
exists based on topography.  
 
Due to the modelling techniques used, the mapping picks out depressions in the ground 
surface and also simulates flow along natural drainage channels.  Although the map appears 
to show flooding from ordinary watercourses, they should not be taken as definitive mapping 
of flood risk from these, since the conveyance effect of structures on ordinary watercourses 
(such as bridges, culverts and weirs) are not represented.7 
 
The extent of flooding from surface water for the area around Luston is mapped in Figure 12. 
Instead of assigning areas into flood zones it uses a four-point scale of ñhighò, ñmediumò, 
ñlowò and ñvery lowò flood risk, in which ñhighò indicates high probability, the most likely to 
occur rather than high intensity.  The definition of each category of surface water flood risk is 
listed in Table 1. 
 
Figure 12 shows areas along the brook that are at the greatest risk, together with routes 
identified as overland flood flow paths, which follow roads or other ground features.  The 
surface water flow routes indicated in the map are supported by local residentsô descriptions 
of flow paths of surface water runoff during storm events and those outlined by Faulkner 
(2010), this is discussed further in Section 4. 
 
 

Figure 12 Environment Agency Surface Water Flood Extent Map 

 
Source: https://check-long-term-flood-
risk.service.gov.uk/map?easting=348515&northing=263179&map=SurfaceWater  

 

                                                
7 Environment Agency, What is the risk of flooding from surface water map? Version 2.0, April 2019 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/842485/What-is-the-Risk-of-
Flooding-from-Surface-Water-Map.pdf 

Luston Brook 

Surface water 
flooding in 2007 

reported by 
Faulkner (2010) 

Surface water flooding 
reported by residents 
around ñthe Willowsò 

housing estate 

https://check-long-term-flood-risk.service.gov.uk/map?easting=348515&northing=263179&map=SurfaceWater
https://check-long-term-flood-risk.service.gov.uk/map?easting=348515&northing=263179&map=SurfaceWater
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/842485/What-is-the-Risk-of-Flooding-from-Surface-Water-Map.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/842485/What-is-the-Risk-of-Flooding-from-Surface-Water-Map.pdf
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Table 1 Flood Risk Categories for surface water flooding8   

 
 
 
In the fluvial environment, hydraulic concepts are principally considered in context of open 
channels and structures, or features that either constrain or control the flow.  The overall 
behaviour of flow in a channel depends on the complex interaction of a range of physical, 
climatological and human controls.  Local scale controls identified within Luston could 
influence channel behaviour, local hydraulic factors include the channel morphology (the 
physical form of the channel), local modifications and in-channel vegetation.  These features 
and locations are shown in Figure 13 and Figure 14 and are discussed in the following 
sections of this report.   
 
 

Figure 13 Flood mechanisms along Luston Brook 

 
Source: https://satellites.pro/UK_map#52.265315,-2.754764,19  

 

                                                
8 Environment Agency, What is the risk of flooding from surface water map? Version 2.0, April 2019 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/842485/What-is-the-Risk-of-
Flooding-from-Surface-Water-Map.pdf  

Culvert exit from 
beneath B4361 
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buildings 
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channel 

Overgrown vegetation 
on floodplain  

Culverts beneath 
farm tracks 
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river channel 

https://satellites.pro/UK_map#52.265315,-2.754764,19
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/842485/What-is-the-Risk-of-Flooding-from-Surface-Water-Map.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/842485/What-is-the-Risk-of-Flooding-from-Surface-Water-Map.pdf
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Figure 14 Luston Brook through the village, including location of photos in following figures 

 
Source: https://osmaps.ordnancesurvey.co.uk/52.26630,-2.75473,15/pin  

 
 

3.2 In-channel and floodplain vegetation 
 
Luston brook flows easterly as an open channel towards the village (Figure 15), it passes 
through culverts beneath field entrances (Figure 16).  In the open-channel sections there is 
significant in-channel vegetation with some area of recent vegetation clearance.  In sections 
of the floodplain there is uncontrolled vegetation growing along stretched of the floodplain, as 
seen from the Primary School grounds, in Figure 17.  
 
Local channel features that influence conveyance can include in-channel debris, which can 
reduce the channel capacity to convey flow, this reduced conveyance capacity, increases 
water levels for a given flow.  Surface roughness provides the primary resistance to the flow 
in the absence of blockage.  In-channel vegetation will result in greater resistance, slowing 
flow and increase water levels.  Excessive in-channel and floodplain vegetation growth can 
promote sedimentation accumulation within the channel leading to significant loss of 
conveyance and raise upstream water levels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15 
Figure 19 

Figure 19 
 

Figure 21 
 Figure 15 

https://osmaps.ordnancesurvey.co.uk/52.26630,-2.75473,15/pin
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Figure 15 Luston Brook upstream of the village, looking west 

 
 
 

Figure 16 Culvert beneath field entrance track 
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Figure 17 Floodplain vegetation and debris on the left bank of Luston Brook 

 
 
 
 

3.3 Channel Constriction  
 

The brook flows south of Townsend Park and along the northern boundary of Luston Primary 
School.  As the brook flows into the village, the channel is constricted between property 
boundaries (Figure 18).  Near-vertical channel walls are formed of rock aggregate, held in 
place by steel wire and known as ñGabion basketsò.  At this location, about 50 m upstream of 
the B4361 road culvert, they reduce the channel to approximately 1.2 m x 1.2 m (Figure 19).   

 

This section of the channel is significantly narrower than the culvert (measured at 1.7 m wide 
at river level, Figure 21).  Under high flow or flood conditions, the narrowed section of 
channel would cause water levels to rise and and these could overtop the banks.  Once 
released from the constraint of the banks, floodwaters would be free to follow variations in 
the local topography and flood low-lying land.  Such overland flow tends to be guided by local 
features and as shown by the dark green shading in Figure 20, there is a significant area 
along the B4361 where ground levels are below about 76.2 mAOD. 

 
Flooding from watercourses occurs when flows exceed the capacity of the channel, or where 
a restrictive structure is encountered, which leads to water overtopping the banks into the 
floodplain.  The change in the channel cross-section along this section will have an effect on 
the conveyance capacity of the channel and during a high flow event, it is likely to form a 
local control and influence the behaviour of the brook upstream and downstream.  
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Figure 18 Luston Brook channel constriction upstream of culvert 

 
 
 

Figure 19 Luston Brook channel constriction upstream of culvert, including measurement 

 

 

 

1.2 m 

1.2 m 

Channel bank 
reinforcement 
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Figure 20 Layer coloured shaded topography around Luston Brook 

 
Layer interval 0.2 m 

 
 

3.4 Channel changes  
 

The brook flows through a box culvert beneath the B4361, with an arched roof.  As shown in 
Figure 21, the width was measured at 1.7 m at water level, with a maximum height of 1.1 m. 
As the brook exits the culvert, flow is diverted by stone walls (Figure 21) which cause 
channel flow to take a sharp bend, to the north and then east (Figure 22), before returning to 
an open channel with grassed banks (Figure 23).  Inflow culverts were visible at the road 
bridge, which are presumed to manage road drainage from the B4361. The brook continues 
to flow east away from the village, through agricultural land (Figure 23), before joining a 
tributary of the River Lugg, approximately 600 m east of the village.  

 
Seen under low-flow conditions in Figure 21, the discontinuity created by this zig-zag bend 
does not appear to cause significant disruption to flow.  Under high flow or flood conditions, 
the effect is likely to be significantly more disruptive.  After maintaining or perhaps increasing 
flow velocity through the straight culvert section beneath the road, water meeting an obstacle 
such as this would be forced upwards, with a dramatic increase in turbulence.  The effect is 
likely to be chaotic and very difficult to quantify but the increase in water depth caused by the 
local reduction in downstream velocity would be expected to extend well beyond the obstacle 
itself.  Given the constraint provided by the culvert upstream, the effect of this zig-zag bend is 
likely to extend upstream to the west of the main road, the B4361. 
 
The cumulative impact of multiple factors can play a significant role in channel dynamics.  
For example, sediment inputs upstream may not significantly impact conveyance, but this 
factor, coupled with excessive vegetation growth, blockage downstream and channel 
constrictions may, act together, resulting in conveyance issues. 
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Figure 21 Culvert exit beneath B4361 with approximate measurements 

 

Figure 22 Flow path downstream of culvert 
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Figure 23 Luston Brook downstream of culvert, adjacent to The Fold  
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4 Flood Risk associated with Surface Water  
 
Surface water flooding can occur during prolonged or intense storm events when the 
infiltration potential of soils, or the capacity of drainage infrastructure is overwhelmed leading 
to the accumulation of surface water and the generation of overland flow routes.  The 
Environment Agency surface water flood map (Figure 12), shows areas in dark blue which 
are at high risk of surface water flooding.  High risk is defined as greater that a 1:30-year 
return period.  This map does not take into account the presence of watercourses, sewers or 
other drainage features that may convey water efficiently and is only indicative of areas at 
risk of surface water flooding.   
 
 

4.1 The areas affected by surface water flooding 
 
The surface water flood extent map in Figure 24 is based on the Environment Agencyôs 
evaluation of long term flood risk in England9.  These maps do not provide information on 
how likely it is that an individual property will flood.  They are based on topographic and other 
general catchment data and should be regarded as a starting point in any investigation.  In 
that context, Figure 24 picks out the main flood flow paths that can affect the western margin 
of the village.  For ease of reference, they are numbered 1 to 4 in Figure 24.   
 
 

1) Surface water flowing towards the north is diverted eastward, towards Luston Primary 
School.  Having passed through the school grounds, floodwaters enter Luston Brook. 

2) Another flood flow path towards the north is diverted into the houses to the south of 
Westland View.  After crossing this road, it continues on to Luston Brook. 

3) Towards the south of the village, a flood flow path is shown in Figure 24 to enter the 
estate of houses known as The Willows. 

4) Floodwaters may flow along Yarpole Lane, towards Luston, before being diverted to 
the south, across agricultural land.  People do not appear to be put at risk from this 
flood flow path, which is not considered further in this report. 

5) Road runoff is typically derived from surface water sources.  Two labels in Figure 24 
show runoff along the B4361, one from a source beyond the southern margin of the 
village, with runoff also marked south of the Luston Brook culvert.  Highway drainage 
usually manages runoff to the 1:5-year return period10 beyond which, less rigorous 
requirements are applied.  Although it may contribute to flooding within the village, 
this source of flooding is not considered further in this report. 

Flood risk associated with the first three of these flood flow paths is described in further detail 
below, after which possible mitigation is recommended. 
 

                                                
9 https://www.gov.uk/check-long-term-flood-risk  
10 https://www.standardsforhighways.co.uk/prod/attachments/ada3a978-b687-4115-9fcf-3648623aaff2  

https://www.gov.uk/check-long-term-flood-risk
https://www.standardsforhighways.co.uk/prod/attachments/ada3a978-b687-4115-9fcf-3648623aaff2
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Figure 24 Surface water flooding affecting Luston's western margin 
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4.1.1 Luston Primary School 

 
The surface water flood extent map in Figure 24 does not correctly represent the detail of this 
flood flow path.  This map suggests that floodwater from the south flows between dwellings 
to the south of the school, after which flooding is not shown on Figure 24 but resumes again 
to the immediate south of the school.  This does not accord with the topography or with 
witness accounts.  Floodwater is diverted along the footpath to the west of the dwellings but 
cannot pass between them, due to raised ground (Figure 25). 
 

Figure 25 View from the west of the school, looking south in January 2021 

 
 
 
As shown in Figure 26, this footpath continues on towards the north west, forming the south 
western boundary of the school grounds.  Instead of taking that route, small differences in 
ground level divert floodwaters eastward, where an alleyway leads down towards the school 
entrance (Figure 27).  It can be seen from Figure 27 that the alleyway is used by vehicles to 
enter the field and that water had accumulated at its entrance, some time before the photo 
was taken, in January 2021.   
 
 
 

Raised ground, blocking 
direct flow into the houses 
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Figure 26 Flood flow paths, as described by witnesses to the February 2020 event 

 
Note: Blue arrows indicate the approximate route of floodwaters, as reported by witnesses 
 

Figure 27 View along the alleyway, the flood flow path used in February 2020 

 
 
There is evidence of an attempt to mitigate flood risk in the past.  A 500 mm diameter plastic 
pipe has been laid through the school grounds, near their south western boundary.  Flow can 
enter the pipe near the end of the footpath shown in Figure 25, to the right of the alleyway in 
Figure 27.  As shown in Figure 28, a trash screen has been fixed across the entrance to this 
pipe, although leaf litter and other small detritus is presumably able to enter.   
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Figure 28 View to the north west, along the footpath mapped in Figure 26 

 
 
 
The exact route is not known but the downstream end of this pipe is about 80 m to the north 
west, where it discharges into a ditch, leading to Luston Brook (Figure 29).  Although this 
pipe provides a route that can divert water away from the school, it is also able to block and, 
since it is very difficult to inspect, may already contain significant detritus that impedes flow.  
One witness informed us that the trash screen had trapped significant vegetation during the 
February 2020 event and may have contributed to flooding at the school. 
 

Figure 29 Pipe discharging into a ditch leading to Luston Brook, January 2021 
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