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Executive Summary 
This Stage 1 Strategic Flood Consequence Assessment (SFCA) was produced by Scott 
Wilson for Monmouthshire County Council (MCC). This Executive Summary has been 
produced to enable the wider user to understand the technical content of the Stage 1 
SFCA and accompanying appendices.  

 Strategic Flood Consequence Assessments 

The MCC SFCA provides an overview of flood risk from all sources within the MCC 
administrative area. This provides MCC, developers and other interested parties with 
general guidance on flood risk and issues associated with flooding. In general flooding has 
the potential to cause damage and disruption to transport routes, homes, businesses and 
the environment. This is costly in both social and economic terms and can cause distress, 
harm and in the worst cases, the loss of life. 

The Welsh Assembly Government (WAG) published Technical Advice Note 15 – 
Development and Flood Risk (TAN15) (WAG, 2004) in 2004, Section 10 of which requires 
flood risk to be considered within the strategic planning undertaken by Local Planning 
Authorities (LPAs). This recommends that land allocated for development should be 
located in areas with the lowest risk of flooding. Only where it can be justified that flood 
risks to proposed site users is manageable should development be allocated. This 
approach is referred to as the application of the justification test and is used to test land 
allocations for development with respect to flood risk.  

In order to define the various flood zones and inform the justification test, TAN15 utilises 
development advice maps (DAMS), whereby flood zones are designated according to the 
flood risk posed to them, as outlined within Table A-1 below.  

Table A-1 Definition of DAMS and their use within the precautionary framework aspect of 
TAN15.

Flood
Zone Definition Use within the precautionary framework 

A Little or no risk of 
fluvial/ tidal flooding 

Justification test is not applied and do not need to 
consider further 

B

Areas known to have 
flooded historically. 

Evidenced by 
sedimentary deposits 

Used as part of the precautionary approach to 
indicate where site levels should be checked 

against the extreme (0.1% annual probability) flood. 
No need to consider flood risks further if site levels 

are greater than the extreme flood level 

C

Based on 
Environment Agency 
extreme flood outline 

(0.1% annual 
probability)

Indicates that flooding issues should be considered 
as an integral part of the decision making by the 
application of the justification test, including FCA 
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Flood
Zone Definition Use within the precautionary framework 

C1

Areas of the 
floodplain which are 

developed and 
served by significant 

infrastructure, 
including flood 

defences 

Indicates that development can take place subject 
to the application of the justification test, including 

acceptability of consequences 

C2

Areas of the 
floodplain without 
significant flood 

defence infrastructure

Indicates that only ‘less vulnerable’ development 
should be considered, subject to the application of 

the justification test, including acceptability of 
consequences. Emergency services and highly 

vulnerable development should not be considered. 

In addition to the DAMS, Local Planning Authorities (LPAs) utilise the Environment Agency 
Flood Maps to define areas at potential risk and further define the potential flood risks 
posed to a proposed development. Table A-2 below summarises the Environment Agency 
Flood Maps 

Table A-2: Return Period and Probability of Fluvial Flooding for Flood Zones 2 and 3. 

Flood Zone 2 Flood Zone 3 

Return 
Period Annual Probability Return Period Probability 

Fluvial 1 in 1000 
year 0.1% 1 in 100 year 1% 

Tidal 1 in 1000 
year 0.1% 1 in 200 year 0.5% 

This Stage 1 SFCA comprises a technical report that has been written to meet the criteria 
of TAN15. In order to apply the justification test this report provides an assessment of the 
probability associated with flooding from different flood sources within Monmouthshire. The 
flood sources present within the study area are: 

Fluvial  (River flooding occurs when the amount of water in them exceeds 
the flow capacity of the river channel); 

Tidal (Tidal flooding occurs when extreme tidal levels or storm surges 
and wave action raises the sea level to inundate land normally 
above the high tide level) 
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Groundwater  (Groundwater flooding occurs when water in the ground rise 
above surface elevations); 

Overland Flow (Overland flow flooding occurs when intense rainfall is unable to 
soak into the ground and runs quickly off the land); 

Sewers (Sewer flooding occurs when the sewer overwhelmed by heavy 
rainfall, becomes blocked or is of inadequate capacity); 

Artificial Sources (Artificial flood sources include canals, ponds and reservoirs. 
Flooding may occur in the event of structural failure or breach of 
retaining wall).  

In order to achieve the global aim of the SFCA, the main objectives of this Stage 1 SFCA 
are:

Identify and assess the sources of flooding on a strategic scale from all forms of 
flooding, including tidal, fluvial, groundwater, drainage, overland flow and from 
infrastructure failures; 

Identify existing flood management procedures already in place, e.g. flood defences 
and flood warning; 

Assess the merit of potential increases in surface water runoff arising from new 
development, including potential application of sustainable drainage systems 
(SuDS); and 

Assess the merit of the potential flood risks arising from artificial flood sources, e.g. 
canals or reservoirs. 

MCC are currently in the process of identifying candidate development sites of potential 
strategic importance. Therefore, on completion of the Stage 1 SFCA, more detailed 
assessment of any potential strategic candidate sites that are deemed to be at risk of 
flooding will be assessed via a Stage 2 SFCA. 

 The Monmouthshire Study Area 

The study area is defined by the area administered by Monmouthshire LPA. The study 
area covers an area of approximately 734km2 and is predominantly rural with a number of 
larger urban areas: 

Monmouth;

Chepstow; 

Abergavenny; 

Caldicot; and

Magor and Undy.
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These urban areas along with the smaller villages dispersed throughout the study area are 
predominantly at risk from fluvial or tidal flooding.  

Within the study area there are a number of watercourses, which drain two main river 
catchments, namely: 

River Wye. This catchment predominantly drains land in the east of the County and 
defines much of the eastern boundary of the study area. Its main tributaries are the 
River Monnow and River Trothy 

The River Usk – This catchment drains land to the west of the study area. The 
Olway Brook is the main tributary of this watercourse.  

The main rivers and catchments are illustrated in Figure 2 in Appendix A of this report. 

The risk of flooding in some areas is, to an extent, reduced through the protection provided 
by either natural or man-made defences. Flooding from overland flow, generated from 
rainfall running off from the surrounding land, together with flooding from sewers has also 
been experienced within the study area. The risks of flooding from these sources are 
forecast to increase with the predicted effects of climate change.  

There are limited recorded incidents of groundwater flood within the study area, although 
groundwater contained within the study areas underlying geology plays an important role 
in the watercourses flow regimes.  

There is one known artificial watercourse within Monmouthshire, the Monmouthshire and 
Brecon Canal that flows along western extent of the Monmouthshire LPA area, to the west 
of Abergavenny. In addition to this canal, there are three known reservoirs within the 
County at St Pierre near Chepstow, Llandegfedd near Usk and Court Farm near Caerleon, 
to the southwest of the study area. It is likely that there are a number of smaller artificial 
watercourses and water bodies that have not been identified as part of this strategic level 
study.

 Information Sources 

Data for the production of this report was collected from the Environment Agency, MCC, 
Welsh Water, South Wales Fire and Rescue, Network Rail and the Internal Drainage 
Board (IDB) Alliance and is the best available data at the time of writing. This Stage 1 
SFCA is a 'live' document and should be updated on a regular basis as new information 
becomes available.  

Prior to a decision being made about the suitability of a site for development in terms of 
flood risk, additional data will be required from the developer in the form of a site specific 
Flood Consequence Assessment.  
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 Deliverables  

The main deliverables from this study are the production of this report and a collection of 
Geographic Information System (GIS) layers that provide mapping of flooding related data 
across the study area. The GIS mapping provides a tool for planning and development 
control officers to identify areas where flood risk may be an issue. This will assist the LPA 
to make consistent and sustainable planning decisions with respect to flood risk. In 
addition, the GIS framework allows information to be readily updated when new data 
becomes available. 

The GIS layers that have been produced provide mapping of the main rivers and 
catchments, existing flood risk, locations of historic flooding from all sources (with 
description), location of flood defences and flood warning areas. 

The maps of existing flood risk (i.e. DAMS and Environment Agency Flood Maps) illustrate 
those areas at risk of flooding during the 1 in 100 year (1% probability) and 1 in 1000 year 
(0.1% probability) flood event assuming that defences are not present. These are largely 
based on information provided by the Environment Agency.  

The locations of historic and potential flood sources are indicated as GIS layers and 
provided in relation to the various candidate development sites within Appendix C of this 
report. The GIS provides information on the date, source and more detail on the location of 
flooding. This historic flooding information has been sourced from the Environment 
Agency, Welsh Water’s DG5 Register, South Wales Fire and Rescue and from liaison with 
the IDB and MCC. The various symbols indicate that flooding occurred in the general area 
and not necessarily the precise location/extent of the flooding.  

The SFCA has identified existing flood defences that are maintained by the Environment 
Agency, MCC or the IDB. These defences are either natural or man made. Flooding may 
occur behind these defences depending on the return period of an event.  

An understanding of the potential effects of climate change on rainfall, river flows within the 
study area are required to account for climate change during the strategic land use 
planning process. In the absence of detailed hydraulic modelling the current Flood Zone 2 
extent has been used to demonstrate the extent of the design event (1 in 100 year with 
climate change).  

From the available data, the effects of climate change on groundwater, overland flow and 
sewer flood sources within the study area have not been possible to assess. The effects of 
climate change on these flood sources should be investigated through a site specific FCA.  

 Summary and Recommendations 

The following points provide a summary of the Stage 1 SFCA Report and 
recommendations: 

MCC required a Stage 1 SFCA for the progression of its Local Development Plan, 
to assist development control and to inform emergency planning; 
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This report provides the findings of the Stage 1 SFCA; 

MCC will use the findings of this Stage 1 SFCA to undertake the justification test 
and to inform the Sustainability Appraisal as part of the Local Development Plan; 

Initial assessment of flood sources within the Monmouthshire indicates that flooding 
is mainly tidal and fluvial. However, to a lesser extent a flood risk from overland flow 
exists within the study area, and flood risk from groundwater is considered minimal. 
There are localised sewer flooding issues within the study area due to limited sewer 
capacity;  

The available data collected for this Stage 1 SFCA has been used to identify which 
of the potential candidate development sites will require further assessment as part 
of the Stage 2 SFCA; 

In order to define the strategic candidate sites would be included in the Stage 2 
SFCA, selection criteria were used based on the presence of the site within DAM 
zone C or B, location within the Environment Agency Flood Zone 2 or 3, or local 
evidence obtained during the Stage 1 SFCA. Table i below provides a summary of 
the selection process; 

The Stage 2 SFCA will involve undertaking a more detailed assessment of the 
proposed strategic candidate sites, to establish whether the consequences of 
flooding can be managed in an acceptable way, as required by TAN15. 
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Table i Screening of candidate development sites for inclusion within the Stage 2 SFCA 

Town/ Settlement Candidate Site Name DAM Flood zone Evidence of flooding from Stage 1 SFCA  Inclusion in 
Stage 2? 

Nevill Hall Hospital Majority within zone C2, 
small part in A and B. 

Within area covered by the Cibi Brook flood 
study Yes 

NW of Town Zone A None No 
Maindiff Court Hospital Zone A None No 
N of town (Deri Road) A None No Abergavenny 

NW of Llanfoist Majority in zone A. Part 
in C2 

Within historic boundary, floods in the lower 
part. Down gradient of the Monmouthshire and 
Brecon Canal 

Yes 

Caldicot/ Rogiet 
Between Caldicot and 
Rogiet (west of 
Caldicot) 

Zone A and C1 

Flooding in Chepstow Road are of Caldicot due 
to undersized sewers. Nedern Brook is known 
to flood and has been a reason to object to 
development in the past. Within Penarth to 
Chepstow tidal flood model 

Yes 

Between Caldicot and 
Rogiet (east of Rogiet) Zone A and C1 Within Penarth to Chepstow tidal flood model Yes 

Riverside Zone A, C1 and C2 Within Penarth to Chepstow tidal flood model. 
Potentially sewer flooding issues Yes 

N of Bayfield/ 
Crossways Green Zone A None No 

S of Bayfield (Mounton 
Road) Zone A None No 

Chepstow 

NE of Pwllmeyric 
(Wyelands) Zone A None No 

Magor/ Undy N of Village 
Majority in zone A, very 
small parts within zone 
C1, C2 and B 

None Yes 
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Town/ Settlement Candidate Site Name DAM Flood zone Evidence of flooding from Stage 1 SFCA  Inclusion in 
Stage 2? 

E of Rockfield Estate 
Very small portion 
within zone C2, vast 
majority in zone A 

Potential groundwater issues, particularly in 
Watery Lane area Yes 

SW of Rockfield Estate Zones A and B Within EA extreme flood outline  Yes Monmouth 

NW of Rockfield Estate Zones A and B Potential groundwater issues around Bailey Pit 
Farm. Yes 

N of Portskewett (Crick 
Road) Zone A None No 

NE of Portskewett 
(Main Road) Zone A None No Portskewett/ 

Sudbrook 
Former Paper Mill, 
Sudbrook Zones A, B, C1 and C2 Known to experience some flooding. Included 

within Penarth to Chepstow tidal flood model Yes 

NE of town (Castle 
Oaks) Zone A None No 

Usk 
W of town (Woodside) Zone C1 

Known flood history from variety of 
watercourses. Included within Usk Town 
Environment Agency flood modelling 

Yes 

Raglan W of village Majority in Zone A, part 
in Zone B and C2 

Known flood history from the Nant-y-Wilcae 
Brook Yes 

Penperlleni N of village Majority in zone A, parts 
of zone B None Yes 

Crick Mount Ballen Farm Zone A None No 

Llanellen Llanellen Court Farm 
Majority in zone A, 
small area within zone 
B

Located up gradient of the Monmouthshire and 
Brecon Canal Yes 

Coed-y-Paen  Coedypaen Farm Zone A Located up gradient of the Llandegfedd 
Reservoir No



Monmouthshire County Council 

Strategic Flood Consequence Assessment March 2009 
1

1 Introduction 

1.1 Background 
The Planning and Compulsory Purchase Act 2004 (PCPA) (HMSO, 2004) requires Local 
Planning Authorities (LPAs) to produce Local Development Plans (LDPs) that will replace 
the system of Local, Structure and Unitary Development Plans. The PCPA 2004 requires 
all LDPs to undergo a Sustainability Appraisal (SA), which assists LPAs in ensuring that 
their policies fulfil the principles of sustainability. Strategic Flood Consequence 
Assessments (SFCAs) should be used to inform the SA and LDP process and to ensure 
proposed developments are steered towards the lowest possible flood risk zone.  

Planning Policy Wales (PPW) administers the production of technical advice notes (TAN), 
of which TAN15, Development and Flood Risk provides guidance in relation to flooding. 
LPAs should take into account the guidance provided in TAN15 when preparing their LDPs 
and when assessing individual planning applications. 

1.1.1 Fundamentals of TAN15 

TAN15 utilises Development Advice Maps (DAMS) to identify where and when flood risk 
issues should be taken into account within the development planning process. The DAMS 
take account of tidal and fluvial flooding within Monmouthshire.  

In order to define the various flood zones and inform the justification test, TAN15 utilises 
development advice maps (DAMS), whereby flood zones are designated according to the 
flood risk posed to them, as outlined within Table 1 below.  

Table 1 Flood Zone designations, their associated flood risk definition and use within the 
precautionary framework (Planning Policy Wales, 2004) 

Flood
Zone Definition Use within the precautionary framework 

A Little or no risk of 
fluvial/ tidal flooding 

Justification test is not applied and do not need to 
consider further 

B

Areas known to have 
flooded historically. 

Evidenced by 
sedimentary deposits 

Used as part of the precautionary approach to 
indicate where site levels should be checked 

against the extreme (0.1% annual probability) flood. 
No need to consider flood risks further if site levels 

are greater than the extreme flood level 

C

Based on 
Environment Agency 
extreme flood outline 

(0.1% annual 
probability)

Indicates that flooding issues should be considered 
as an integral part of the decision making by the 
application of the justification test, including FCA 



Monmouthshire County Council 

Strategic Flood Consequence Assessment March 2009 
2

Flood
Zone Definition Use within the precautionary framework 

C1

Areas of the 
floodplain which are 

developed and 
served by significant 

infrastructure, 
including flood 

defences 

Indicates that development can take place subject 
to the application of the justification test, including 

acceptability of consequences 

C2

Areas of the 
floodplain without 
significant flood 

defence infrastructure

Indicates that only ‘less vulnerable’ development 
should be considered, subject to the application of 

the justification test, including acceptability of 
consequences. Emergency services and highly 

vulnerable development should not be considered. 

In addition to the DAMS, the Environment Agency identify areas at potential risk of 
inundation during various magnitude flood events via their Flood Zone maps. The 
definitions of these Flood Maps are provided in Table 2 below. The Environment Agency 
Flood Map for the entire Monmouthshire area is shown in Figure 5 in Appendix A.  

Table 2 Environment Agency Flood Zone definitions 

Flood Zone Definition 

Flood Zone 1 Low probability - Defined as zone where there is a less than 0.1% (1 in 
1000 year) probability of flooding each year. 

Flood Zone 2 

Medium probability - Defined as having between 0.1% and 1% 
(between 1 in 1000 and 1 in 100 year) probability of fluvial flooding 

each year and between 0.1% and 0.5% (between 1 in 1000 and 1 in 
200 year) probability of tidal flooding each year. 

Flood Zone 3 
High probability - Defined for as having a 1% or greater (1 in 100 year 

or greater) probability of fluvial flooding each year and a 0.5% or 
greater (1 in 200 year or greater) probability of tidal flooding each year.

During the planning process, the Environment Agency provide advice to the LPA on 
flooding issues. TAN15 suggests that development (excluding Emergency Services) 
should be designed to be flood free during the 1% annual probability event fluvial flood and 
0.5% annual probability tidal event, inclusive of the potential impacts of climate change. As 
a result there is a threshold frequency outlining the minimum standard of protection 
required by a proposed development site. The threshold frequency for various 
development types is provided in Appendix B. This table is provided in TAN15 and should 
be used as indicative guidance only. 

In conclusion, TAN15 utilises the DAMS to identify where the consequences of flooding 
should be considered within the development planning process. Once identified, liaison 
and advice from the Environment Agency is typically utilised to further assess and refine 
development plans to ensure flood risks and consequences are managed effectively. 
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Appendix B of this report provides additional information relating to TAN15 and the 
assessment of flood consequences. 

1.2 Definition of a SFCA 
TAN15 does not contain specific guidelines regarding the application of SFCAs. However, 
the Environment Agency are producing guidance document in the form of an Operating 
Instruction on SFCA, which is currently in draft form. This document outlines that the 
primary aim of SFCA is to aid the LPA to make informed decisions when considering future 
development within their area. This will enable that wherever possible, development would 
be directed towards areas at lower risk of flooding. 

SFCAs are typically completed in two stages, Stage 1 and Stage 2, as defined below. 

1.2.1 Stage 1 SFCA 

Stage 1 SFCAs are typically desk-based studies utilising information and data collated 
from a number of stakeholders such as the Environment Agency, LPA, Internal Drainage 
Boards (IDBs) and water utility companies, amongst others. The collection of such data 
allows the study to undertake a broad assessment of potential flood risks across the entire 
study area. The desk study identifies areas at potential high risk from flooding as well as 
providing details of historical flood events within the study area. The Stage 1 SFCA should 
also provide details of any flood risk management structures or procedures present. 

To assist LPAs in their strategic land use planning, SFCAs should present sufficient 
evidence to apply the justification test aspect of TAN15 to their proposed development 
sites. The justification test aims to steer development towards the lowest reasonably 
available flood risk zone.  

In addition a Stage 1 SFCA should identify and assess the following: 

All potential sources on a strategic scale; 

Existing flood risk management infrastructure; 

Potential increase in flood risk arising as a result of proposed development; and 

Physical features that could breach or convey flood flow to other areas not 
considered to be directly at risk from the source. 

1.2.2 Stage 2 SFCA 

Stage 2 SFCAs principally involve a continuation of the application of the justification test 
aspect of TAN15. It is unlikely that the potential candidate sites within the Stage 1 SFCA 
would be at the same flood risk. Therefore, sites deemed to have a potential greater risk of 
flooding may require some further study to gain a better understanding of the risk posed 
and provide potential options to manage or mitigate the risk. 
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1.3 Aim and Objectives 
The overall aim of this Stage 1 SFCA is to enable the LPA to undertake the justification 
test aspect of TAN15 and to sequentially locate their development taking the 
consequences of flooding into consideration. In order to achieve this aim, the following 
objectives will be met: 

Identify and assess the sources of flooding on a strategic scale from all forms of 
flooding, including tidal, fluvial, groundwater, drainage, overland flow and from 
infrastructure failures; 

Identify existing flood management procedures already in place, e.g. flood defences 
and flood warning; 

Assess of potential increases in surface water runoff arising from new development, 
including potential application of sustainable drainage systems (SuDS); and 

Assess of the potential flood risks arising from artificial flood sources, e.g. canals or 
reservoirs. 
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2 Monmouthshire County Council Study Area 
The study area is defined by the administrative boundary of the Monmouthshire LPA area. 
The Monmouthshire County Council (MCC) area includes part of the Brecon Beacons 
National Park, in the northwest of the County. However, the Brecon Beacons National Park 
has a separate LPA to MCC; therefore, this SFCA will exclude potential development 
locations within the Brecon Beacons National Park administrative area, although Figures 1-
5 in Appendix A relate to the whole of the County area. Monmouthshire borders the River 
Severn and Severn Estuary in the south, the administrative area of Newport City Council in 
the south west, Torfaen County Borough Council in the west, Powys County Council in the 
northwest and Herefordshire Council in the northeast. Part of the northwestern extent of 
Monmouthshire (within the vicinity of Abergavenny) is within the Brecon Beacons National 
Park. 

Monmouthshire covers an area of approximately 850km2 and contains approximately 14km 
of coastline, associated with the tidal River Severn. The main urban settlements within 
Monmouthshire are Monmouth, Chepstow, Usk, Abergavenny and Caldicot. 

2.1 Climate 
The average annual rainfall for the entire area is approximately 1,100mm; however, this 
ranges from approximately 990mm in the lower lying southern areas to approximately 
1,400mm in the higher topographic areas in the north of the county. Rainfall values were 
obtained from the Flood Estimation Handbook (FEH) CD-ROM (Marshall and Bayliss, 
1999). 

2.2 Local Watercourses and Catchment Areas 
Monmouthshire lies within the catchments for two watercourses, the River Wye and the 
River Usk. Both of these rivers discharge into the Severn Estuary, the Wye discharging 
near Chepstow, within the MCC administrative area with the Usk discharging at Newport, 
to the southwest of Monmouthshire.  

Several tributaries of the Wye and Usk, along with their associated sub-catchments are 
present within Monmouthshire. Such tributaries include the Monnow, Trothy and Olway 
Brook. These watercourses and the various smaller, sub-catchments are shown in Figure 
2 in Appendix A. 

2.2.1 River Wye  

According to the FEH CD-ROM (Marshall and Bayliss, 1999), the River Wye catchment is 
approximately 3,000km2. The River Wye itself rises in the Cambrian Mountains, near the 
town of Rhayader to the north of Monmouthshire. It flows east through Hay-on-Wye and 
Hereford before turning south, where it forms much of the eastern boundary of 
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Monmouthshire, and flows to the east of Monmouth and Chepstow before discharging into 
the Severn Estuary near to the M48 road crossing (the old Severn Bridge).  

The main tributaries of the River Wye within Monmouthshire are the Rivers Trothy and 
Monnow which both have their confluence with the River Wye within the southern 
(downstream) area of Monmouth. 

2.2.2 River Usk  

The River Usk catchment is approximately 1,100km2. The Usk itself rises in the Brecon 
Beacons, to the northwest of Monmouthshire. It flows southeast through Brecon and 
Abergavenny before turning south, where it flows through the town of Usk before 
discharging into the Severn Estuary at Newport, to the southwest of Monmouthshire.  

The main tributary of the Usk within Monmouthshire is the Olway Brook, which flows from 
the east of Usk and has its confluence with the River Usk downstream of Usk.   

2.3 Topography  
The topography of the land can affect the hydrological regime of an area and dictate how 
the catchment responds to rainfall. Typically, watercourses in lower lying, flatter areas 
respond gradually to rainfall and in times of flood can have long duration events. 
Watercourse in steeper upland areas can respond quickly to rainfall but have shorter 
duration events. 

The topography of Monmouthshire is fairly typical of South Wales in that it has lower lying 
and flatter coastal areas in the south of the region. Steeper, higher topographic areas rise 
to the centre and north of the study area. For example, the coastal areas to the south of 
Caldicot and Magor are at between 6 and 10m above Ordnance Datum (AOD) with the 
areas to the north and west of Abergavenny characterised by relatively steep sided valleys 
reaching heights of approximately 600mAOD. 

The topography of both the Wye and Usk Rivers is characterised by low lying river 
channels bounded by steep sided valleys.  

2.4 Geology and Soils 

2.4.1 Geology 

GIS layers provided by the British Geological Survey (BGS) indicates that the geology of 
Monmouthshire is relatively varied with the bedrock of much of the higher topographic 
areas (i.e. the centre and north) dominated by Red Sandstone. Mudstone bedrock 
dominates much of the coastal areas to the south of the study area with a stratum of 
Limestone extending between Chepstow and Caldicot. In addition, older mudstones occur 
in the area between Usk, Pontypool and Cwmbran (both of the latter are marginally outside 
of the Monmouthshire LPA administrative area). 
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With regard to superficial deposits, the majority of Monmouthshire, i.e. the areas in the 
centre and the north, are dominated by the bedrock with little or no superficial deposits. 
The exception to this is the area between Abergavenny and Raglan which has some 
Glacial Till present. The areas at the base of the river valleys contain superficial deposits 
typical of such features, for example alluvial and river terrace deposits. Tidal superficial 
deposits are present in the southern (i.e. coastal) areas as well as adjacent to the tidal 
River Wye. The geology of the Monmouthshire area, both solid and drift, is shown in Figure 
3a and b in Appendix A. 

2.4.2 Soils 

The soils of the Monmouthshire area are typified by deep, well-drained Brown Soils, with 
some areas of Surface Water and Groundwater Gleys (Environment Agency, 2008). The 
Gleys are typically located in the coastal zone and are often waterlogged on account of the 
fluctuating groundwater table. 
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3 Data Collection and Review 

3.1 Overview 
This section provides details of the data collection process undertaken for this Stage 1 
SFCA. It describes how this information has been processed and presented in a format to 
enable MCC to undertake the justification test aspect of TAN15.  

The programme of works undertaken in the preparation of this Stage 1 SFCA is as follows: 

Inception meeting with MCC, the Environment Agency and the IDB Alliance on 3rd 
December 2008; 

Identification of the local stakeholders; 

Issue of letters to stakeholders requesting data/information;  

Followed-up data requests (where required);  

Collation and review of available data;  

Review of received data against the SFCA objectives;  

Identification of gaps in data;  

Provision of options to address gaps in data; and, 

Production of a broad-scale assessment of flood risk. 

3.2 Stakeholder Meeting and Consultation 
The inception meeting undertaken on the 3rd December 2008 was held at MCC head 
offices at County Hall in Cwmbran with representatives from Scott Wilson, MCC (including 
drainage engineers and highways engineers), the IDB Alliance (which for MCC includes 
the Caldicot and Wentlooge Levels IDB and the Lower Wye IDB) and the Environment 
Agency. The meeting identified the key stakeholders and confirmation of the data they 
possess the format of the SFCA reporting and agreed the programme for undertaking the 
SFCA.

The following stakeholders were contacted to provide data and information with respect to 
flood risk, which was used to inform this Stage 1 SFCA: 

MCC;

Environment Agency; 

IDB Alliance (Caldicot and Wentlooge Levels IDB and Lower Wye IDB); 

Welsh Water Ltd (Dwr Cymru); 

British Waterways; and 
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South Wales Fire and Rescue. 

The data provided was either in GIS format or was manipulated to from raw data for use as 
a GIS dataset. Other stakeholders were consulted (South Wales Trunk Road Authority, 
Network Rail) who either provided data of limited use or were unable to provide data 
relevant to flood risk.

3.3 Information Received 

3.3.1 Monmouthshire County Council 

 Candidate Strategic Sites 

As part of the ongoing LDP process, MCC have identified a number of strategic candidate 
sites that have the potential to meet the strategic development requirements of the County. 
Table 3 below identifies the candidate sites within Monmouthshire. These sites have been 
used as part of the evidence base of this SFCA and would be subject to the justification 
test aspect of TAN15. The candidate sites were also provided in GIS format for use within 
this SFCA. 

Table 3 Strategic Candidate Sites within Monmouthshire LPA Administrative Area 

Number Town/ 
Settlement Description Candidate Site 

Numbers 
Approx. 

Total Area 
(ha.)

1 Nevill Hall Hospital 0082, 0108, 0138 16 

2 NW of town (Old 
Hereford Rd.) 

0004, 0047, 
0177, 0227 15

3 N of town (Deri Road) 0099 8.5 

4 Maindiff Court Hospital 0106 8 

5

Abergavenny/ 
Llanfoist 

NW of Llanfoist 
(Church Lane) 0267 8.6 

6 Between Caldicot and 
Rogiet  Approx 55 

6A W of Caldicot 0049, 0071 Approx 45 

6B

Caldicot/ Rogiet 

E of Rogiet 0025, 0098, 
0229, 0230 Approx 17 

7 Riverside (Fairfield/ 
Osborn) 0158, 0193 21.1 

8

Chepstow 

N of Bayfield/ 
Crossways Green 

0096, 0168, 
0169, 0207 15.5
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Number Town/ 
Settlement Description Candidate Site 

Numbers 
Approx. 

Total Area 
(ha.)

9 S of Bayfield (Mounton 
Road) 0214 14.7 

10 NE of Pwllmeyric 0076, 0159 23.2 

11 Magor/ Undy N of Village (Rockfield 
Farm) 

0023, 0244, 
0249, 0266 69.78

12
E of Rockfield Road 
(Vauxhall/ Drybridge 

Farm) 
0092, 0121, 0196 34.7 

13
SW of Rockfield Estate 

(Wonastow Road/ 
Drewen Farm) 

0111, 0219 45 

14

Monmouth 

NW of Rockfield Estate 
(Croft-y-Bwla) 0199, 0201 32.2 

15 N of Portskewett (Crick 
Road) 0253 9.6 

16 NE of Portskewett 
(Main Road) 0248 24.3 

17

Portskewett/ 
Sudbrook 

Former Paper Mill, 
Sudbrook 0260 28.4 

18 Usk NE of Town (Castle 
Oaks) 0033, 0063, 0162 9.7 

19  W of Town (Woodside) 0176, 0245 8 

20 Raglan W of Village 0213 26.5 

21 Penperlleni N of Village 0100, 0113 10.5 

22 Crick Mount Ballen 0250 73.2 

23 Llanellen Llanellen Court Farm 0198 9.8 

24 Coed-y-Paen Coedypaen Farm 0262, 0263, 0264 13.6 

 Development Advice Maps (DAMS) 

MCC provided the DAMS for the Monmouthshire LPA administrative area. These are 
shown for the entire Monmouthshire in Figure 4 in Appendix A and relevant to the various 
candidate development sites in Appendix C. The DAMS were provided in GIS format. 
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 Surface Water Flooding 

Surface water flooding is typically generated by short duration, intense rainfall events 
where precipitation is unable to infiltrate the ground or enter drainage systems. 
Subsequently, water may become transferred overland causing localised flooding. 

Liaison with MCC drainage engineers has revealed various areas that are known to 
experience flooding from surface water sources. 

Further GIS Data 

In addition to the DAMS and candidate sites, the following data was provided by MCC on 
GIS format: 

Solid and drift geological maps, provided under license from the British Geological 
Survey;

Ordnance Survey 1:10,000 and 1:50,000 maps covering the entire MCC area; and 

Boundary data showing the Monmouthshire LPA administrative boundary. 

3.3.2 Environment Agency 

 Fluvial Flooding 

Fluvial flooding is most commonly caused by intense rainfall causing flash flooding, or 
following prolonged rainfall upon saturated ground, resulting in rivers bursting their banks 
and flooding adjacent areas. Various situations can exacerbate fluvial flood risk, such as 
culvert or bridge blockage or infrastructure failure.  

The Environment Agency provided their Flood Maps for the entire study area. The Flood 
Maps show the extent of Flood Zones 2 and 3 (ignoring the presence of flood defences), 
as defined in Table 2, for all Main Rivers (i.e. watercourses under the jurisdiction of the 
Environment Agency). 

The Flood Maps have been developed by the Environment Agency using a broad-scale 
model (JFLOW). More detailed hydraulic models use more accurate topographic data and 
rigorously derived flow estimates to define flood extents. Where hydraulic models exist 
(see Table 4 below), these provide greater accuracy in defining flood extents and 
supersede the JFLOW-derived Flood Maps in these locations. 

The Environment Agency Flood Maps do not provide information on flood depth or velocity 
of flow, however, this information is available from the broad scale generalised modelling. 
It also does not cover flooding from other sources, such as groundwater, surface water 
runoff, or overflowing sewers. 

The Environment Agency updates Flood Zone Maps on a quarterly basis, incorporating the 
results of detailed studies where relevant. In addition to the generalised Flood Zone maps, 
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the Environment Agency provided additional, more detailed information on fluvial and tidal 
flooding as well as historical events. 

The Environment Agency have undertaken numerous hydraulic models within the study 
area. Due to the year of completion of some of these models, it is likely that they would 
require revised hydrological analysis should they be required for more detailed flood 
consequence analysis. It may also be necessary to revise or update the baseline 
topographic information of the models, to ensure that it is fully representative of the river 
system and floodplain. The hydraulic modelling provided is summarised in Table 4 below: 

Table 4 Environment Agency hydraulic models, the computer software used and date of 
completion 

Name/ Location Software 
Used

Date of 
Completion

Inclusion of 
Climate

Change? 
Comments 

Nant y Wilcae HEC-RAS May 2001 Yes, +20%  

Afon Gavenny, 
Abergavenny HEC-RAS July 1998 Yes, +20% 

Includes 0.1% 
annual probability 

outline

Cibi Brook, 
Abergavenny 

HEC-RAS/ 
J-Flow July 2008 Yes, +20% 

Includes defended 
and undefended 

outlines, along with 
0.1% annual 

probability outline 
HEC-RAS August 2000 Yes, +20%  Olway Brook, 

Usk ISIS/ 
TuFLOW 

Due for 
Spring 2009 Yes, +20%  

Berthin Brook, 
Usk HEC-RAS August 2000 Yes, +20%  

Usk HEC-RAS August 2000 Yes, +20%  
Wye and 
Monnow, 

Monmouth 

ISIS/ 
TUFLOW July 2008 Yes, +20% 

Includes 0.1% 
annual probability 

outline

Penarth to 
Chepstow 

Generic tidal 
inundation 

outline
July 2008 No 

Includes 0.1% 
annual probability 

outline

 Tidal Flooding 

Tidal flooding occurs when sea level rises above the normal tidal range, which can affect 
the open coast and estuarine areas. In addition to high tides, tidal flooding can become 
exacerbated by storm or tidal surges and from wave action. High sea levels can cause tide 
locking, which may reduce the drainage of water from rivers and sewers causing an 
additional source of risk. 

In addition to the Catchment Flood Management Plan (CFMP), which includes the tidal 
extents of the Wye and Usk, the Severn Estuary Shoreline Management Plan (SMP) 
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outlines how the tidal systems in and around Monmouthshire should be managed over the 
next 30 - 100 years. 

As indicated by Table 4, the Environment Agency flood map for the tidal flooding from the 
Severn Estuary along the southern boundary of the study area has been generated by the 
projection of extreme water levels across the land using LiDAR to define the topography. 

 Historical Flooding Records 

The Environment Agency has provided a GIS layer showing the extent of the flood event 
that occurred in 1979. This information combined with records provided by MCC Highway 
Drainage, Welsh Water, South Wales Trunk Road Authority, Network Rail and South 
Wales Fire and Rescue represented the best available data attributed to flooding from 
surface water and groundwater. This information supplemented additional datasets for 
fluvial, tidal and sewer flooding.  

 Flood Defences 

Traditionally, flood defences are often man-made structures, such as walls or 
embankments, adjacent to the open coast or aligned along the banks of a river system, 
which are intended to prevent flooding of land that lies behind. More recently, ‘softer’ 
approaches have been adopted, such as the allocation of land to flood, in preference of 
somewhere more vulnerable. Flood defences do not entirely remove flood risk, a residual 
risk will remain, if for example an embankment becomes breached or is overtopped.

The Environment Agency has provided a GIS layer of the National Flood and Coastal 
Defence Database (NFCDD) showing details of structures and flood defence assets within 
Monmouthshire. This provides details of the asset reference, location and standard of 
protection that the structure or defence provides.  

MCC operate one flood defence, the Wonastow Road pumping station in Monmouth, 
which is part of the Wonastow Road Flood Alleviation Scheme, offering flood protection to 
the Wonastow Road and Drybridge Road are of Monmouth. Maintenance of this pumping 
station is undertaken by the Lower Wye IDB. 

 Surface Water and Overland Flow 

Historical records and local knowledge of problem surface water areas are provided by the 
LPA as the primary source of this information and the Environment Agency.  

 Artificial Sources of Flooding 

Within Monmouthshire, there are a number of artificial sources that may present a flood 
risk; these include reservoirs, large storage areas and part of the Monmouthshire and 
Brecon Canal. The Environment Agency Reservoirs Safety Team provided the location 
and details of reservoirs/storage areas within Monmouthshire. Information relating to the 
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Monmouthshire and Brecon Canal has been provided by British Waterways, see Section 
3.3.4 below.  

There are three reservoirs/storage areas situated within Monmouthshire that have the 
potential to present a flood risk due to failure or overtopping, these are shown in  below:  

Table 5 Reservoirs within MCC, data supplied by the Environment Agency Reservoir 
Safety Team 

Reservoir Name Location (NGR) Capacity (m3) Type 

Llandegfedd ST 326 985 24,466,000 Impounding 

St Pierre Lake ST 513 904 26,000 Impounding 

Court Farm ST 335 936 264,000 Non-impounding 

 Groundwater 

Groundwater flooding occurs when water levels in the ground rise above surface 
elevations and cause spring resurgence. Evidence of groundwater flooding and areas 
known to be particularly susceptible to groundwater flooding issues have been provided by 
MCC, the Environment Agency and the draft Wye and Usk CFMP. 

 Topographic Data - LiDAR 

The Environment Agency has provided Light Detection And Ranging (LiDAR) for the study 
area. LiDAR is an airborne mapping technique that uses a laser to measure the distance 
between the aircraft and the ground. It varies in accuracy depending on the nature of the 
terrain such as in woodlands or complex urban areas. However, LiDAR data is generally 
recognised to be accurate to within +/- 50 - 150mm when compared to actual vertical 
levels.

 Geographical Data 

The Environment Agency provided GIS layers showing the location of the Main Rivers (i.e. 
watercourses within their jurisdiction) within Monmouthshire. Also provided in GIS format 
were the catchment and sub-catchment boundaries for the larger watercourses within the 
study area. 

3.3.3 Welsh Water Ltd. (Dwr Cymru) 

Sewer systems are typical to all the urban locations within the study area. Modern sewer 
systems are typically designed to accommodate storm events with a 3.3% annual 
probability (1 in 30 year return period) and are normally separated into foul and surface 
water sewers. Older sewer systems were often constructed without consideration of a 
design standard and may in some areas have an effective design standard of less than 30 
years. In addition, these systems were often designed to convey foul and surface water 
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flows in combination. Consequently, storm events with a return period exceeding 30 years 
would be expected to result in flooding of some parts of the sewer system. 

The management of storm water/foul water for the study area is the responsibility of Welsh 
Water Ltd, MCC and, in some cases, the IDB. In addition, private individuals may be 
responsible for drainage systems that operate prior to discharge either into a watercourse 
or into a public sewer.  

Welsh Water is the statutory water undertaker and is responsible for the public sewer 
systems within Monmouthshire. Welsh Water maintains a register of historical sewer 
flooding events (DG5 Register) at the postcode scale within Monmouthshire. Details from 
this historical register have been provided for incorporation into this Stage 1 SFCA. This 
register also indicates the relevant intensity (i.e. return period) of the storm that produced 
the recorded events, where known. 

3.3.4 Internal Drainage Board Alliance 

The IDB Alliance (incorporating the Caldicot and Wentlooge Levels IDB and Lower Wye 
IDB) are responsible for water level management and maintenance of watercourses (non-
Main Rivers) within their geographical areas. The IDB Alliance provided information in GIS 
format of the watercourses (e.g. streams, drains and reens) under their jurisdiction as well 
as their boundary lines, indicating their geographical coverage. In addition, the IDB 
Alliance also provided information relating to surface water issues and watercourses 
affected by tidelocking. 

3.3.5 British Waterways 

British Waterways has confirmed that the Monmouthshire and Brecon Canal is within their 
responsibility. This waterway flows from Brecon, to the north west of Monmouthshire to 
Pontypool to the south west of Monmouthshire. For much of its length it flows through the 
Brecon Beacons National Park and flows through the western extent of Monmouthshire 
between Gilwern, to the west of Abergavenny and Penperlleni to the south of 
Abergavenny. British Waterways are able to provide records of breaches in the canal 
within the section of the canal that flows through Monmouthshire upon request.  

3.3.6 South Wales Fire and Rescue Service 

South Wales Fire and Rescue Service provided records of all flooding incidents since April 
2003, records prior to this were unavailable. This dataset provides information relating to 
where and when the fire service responded to an emergency call relating to a flood 
incident. 

Due to the remit of the South Wales Fire and Rescue Service, they are not required to 
record the cause of the event that required their emergency response. Some records were 
provided with causes, such as ‘Flooding caused by adverse weather’ or ‘Multiple 
incidences’. In these cases, and when numerous ‘Unknown’ incidents occur on the same 
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date and within a small area, e.g. a street or road, it is assumed that these are caused by 
severe weather and have been identified on a GIS layer for use in this SFCA.  

3.3.7 Network Rail 

Network Rail provided locations of various structures within their jurisdiction, which 
includes culverts, pipes, drains and watercourses, amongst others. These are deemed to 
be of limited use as part of this Stage 1 SFCA but may be of some use as part of more 
detailed investigations within the Stage 2 SFCA. 

3.4 Policy Review 
In order to place flood consequences and risk within the context of national, regional and 
local policies, a review of relevant policy documents has been undertaken. This review is 
included within Appendix B of this report. 

The policy review includes greater detail with regard to TAN15 than is presented 
throughout the main report. It also provides details of the justification test aspect of TAN15 
which plays an important role in the development allocation process by steering 
development into the lowest flood risk zone possible. Where this is not possible, or for 
wider issues development has to be located within a high risk zone, the justification test 
provides criteria that should be adhered to in order to justify the location of development 
within a flood risk area. 
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4 Flood Risks in Monmouthshire 
This section outlines how the data collected has been disseminated and used in order to 
assess the flood risks posed on a strategic scale within Monmouthshire and how these 
risks are currently managed.  

The predominant method of disseminating flood related information (such as Environment 
Agency Flood Zones and recorded flooding incidents) as part of this SFCA is through the 
use of GIS using MapInfo version 9.5 computer GIS software. This allows the storage, 
interrogation, analysis and presentation of key information in a clear and concise manner, 
such as the map outputs shown in Appendix A. Therefore, it is important that the various 
limitations and assumptions associated with such strategic level mapping is understood in 
order to both sequentially locate development to the lowest flood risk zone possible and to 
substantially refine site specific Flood Consequence Assessments (FCAs) where required. 

Data stored within GIS can contain attribute data which provides greater detail to the 
dataset other than simply a visual representation. Such data has been used to inform this 
SFCA report. 

Datasets created and manipulated in GIS have the ability to be updated in line with newly 
released data meaning they can remain a relevant resource throughout the LDP process. 

Appendix A includes maps that have been produced for MCC for application of the 
justification test aspect of TAN15.  Figure 4 in Appendix A shows the DAMS for 
Monmouthshire whilst Figure 5 in Appendix A shows the Environment Agency Flood Maps 
for fluvial and tidal flooding.  

4.1 Requirements of TAN15 
Although TAN15 does not contain specific guidance on the requirements of SFCAs, its 
overarching aim is to steer development to the lowest possible flood risk areas. Where this 
is not possible, development should be justified in order for it to be located within a flood 
risk zone.  

The aim of this SFCA is to aid MCC in their strategic placement of development and where 
necessary provide greater detail sufficient for the justification test aspect of TAN15 be 
undertaken. 

With regard to surface water runoff, TAN15 requires post development runoff rates to be 
no greater than the pre-development rates. In addition, developers should seek to utilise 
SuDS, wherever local conditions allow.  

Appendix 1 of TAN15 provides greater detail on the assessment of flood consequences at 
the individual site level. 
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Appendix B of this report provides additional information on how TAN15 informs the 
assessment of flood consequences in the development process. 

4.2 Fluvial Flooding  

4.2.1 Fluvial Flood Zone Mapping 

The Environment Agency provided GIS layers for Flood Zones 2 and 3 throughout 
Monmouthshire, which are shown in Figure 5 in Appendix A.  

4.2.2 Historical Fluvial Flooding 

The Environment Agency have provided a GIS layer indicating the extents of historic flood 
events associated with fluvial events on Main Rivers within the MCC administrative area. 
This historical flood data is shown in relation to the various proposed candidate 
development sites in Appendix A. In addition, the Wye and Usk Draft CFMP provides some 
details of historical flood events relevant to Monmouthshire, which are summarised in 
Appendix D. 

In addition to the events outlined in Appendix D, flooding was experienced in September 
2008 across Monmouthshire, most notably from the rivers Monnow and Wye. Heavy rain 
experienced (almost 40mm of rain fell in a 15 hour period) and increased surface water 
and groundwater flows resulted in landslides in Buckholt and Clumin, near Monmouth. The 
River Monnow also flooded In Skenfrith in the northeast of Monmouthshire. 

4.2.3 Impact of Climate Change 

It is predicted that climate change will bring milder wetter winters that are characterised by 
periods of long duration rainfall. In contrast, frequent and short duration, high-intensity 
rainfall linked with longer drier summers is predicted. These scenarios are likely to cause 
increased flooding from fluvial, surface water and sewer sources. In addition, the effects of 
climate change on sea level will increase the likelihood of coastal and tidal flooding in low 
lying areas. 

In terms of fluvial flooding, guidance within TAN15 along with other Environment Agency 
and DEFRA guidelines indicate that peak river flows will increase by 20% over the next 50 
- 100 years. Some of the hydraulic models available for the Stage 1 SFCA incorporate an 
allowance for climate change, however, these models do not account for an entire 
coverage of all watercourses throughout Monmouthshire. In the absence of flow data but 
presence of water level data, the DEFRA report FD2320/TR2, ‘Flood Risk Assessment 
Guidance for New Development’ (DEFRA, 2005) can be used to estimate the effects of 
climate change on flood levels.  Section 11 of the DEFRA report outlines that a proposed 
development should set finished floor levels at 600mm above the 1% annual probability 
flood levels and include a further 150mm freeboard. The use of this guidance should be 
superseded by full hydraulic modelling inclusive of the impacts of climate change where 
possible.
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The DAMS and Environment Agency Flood Maps do not include an allowance for climate 
change. Therefore, in locations where climate change extents are not available, it is 
recommended that the Environment Agency defined Flood Zone 2 should be treated as 
Flood Zone 3 inclusive of climate change. This has not been reflected within the Stage 1 
mapping but, if after the application of the justification test development is likely to fall 
within Flood Zones 2 or 3, the likely effects of climate change should be investigated as 
part of the Stage 2 SFCA or site specific FCA. 

Based upon the methodology discussed above, the only strategic candidate site where the 
difference in extent between Flood Zone 2 and Flood Zone 3 is significant is on the upper 
reaches of the smaller tributaries of the Wye and Usk as well as an area in western 
Monmouth. This is potentially due to the topography of the Wye and Usk being dominated 
by steep sided valleys. Therefore, although the flood extents may not alter significantly, 
there could potentially be a significant difference in the depth of flooding at these locations. 

4.2.4 Unmapped Watercourses 

The Environment Agency Flood Zone mapping covers the majority of watercourses within 
the study area. However, where catchments are less than 3 km2 in area, the Environment 
Agency mapping does not typically define Flood Zones 2 and 3. Consequently, there are 
some locations where Flood Zones are not defined. These are generally in areas of higher 
elevation within the headwaters of small catchments or minor tributaries.  

It is recommended that a 20m buffer either side of the channel bank top be designated as 
Flood Zone 3. However, further investigation and refinement of the Flood Zones should be 
undertaken as part of a site specific FCA. This is particularly prevalent in areas of steeper 
topography where the natural floodplain for a watercourse is likely to be less than for areas 
with more gently sloping land.   

4.3 Existing Fluvial Flood Risk Management 

4.3.1 Catchment Flood Management Plan  

The draft Wye and Usk CFMP outlines the Environment Agency’s existing flood risk 
management role within the CFMP area (including the County of Monmouthshire). The 
main roles of the Environment Agency within flood risk management are summarised as 
follows: 

Flood mapping such as the national level Flood Map showing the 1% annual 
probability (fluvial), 0.5% annual probability (tidal) and 0.1% annual probability flood 
outlines; 

Strategic planning and development control such as ensuring flood risks have been 
adequately considered and mitigated (where necessary) as part of development 
control;
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Flood defence asset management and operations delivery, such as using the 
NFCDD defence data to hold information and undertake routine maintenance of 
defences and construct new alleviation schemes; 

Maintain permissive powers on Main Rivers; 

Lead role in flood forecasting and incident management; and 

Raise and maintain a sufficient level of public awareness. 

The CFMP also outlines the Environment Agency’s role in future flood risk management 
and has undertaken catchment and sub-catchment hydraulic modelling to estimate the 
impact on flood extents and levels as a result of various future scenarios. These future 
scenarios have been based on increases attributed to urbanisation, climate change and 
land use.  

Using the information from the future hydrological estimation, the CFMP has included a 
number of objectives to limit the damage and harm to people, property and the 
environment in the future. However, as the CFMP is currently in draft format only, the 
outcomes of this hydrological estimation have not been included within this Stage 1 SFCA. 

In order to sustainably manage flood risks through the CFMP area, policies have identified 
for various areas within the area, known as Policy Units. Monmouthshire falls within four 
Policy Units, Lower Usk, Lower Wye, Cwmbran and the M4 Corridor and Caldicot Levels. 
For each Policy Unit, the existing and future risks are identified an quantified (in terms of 
properties at risk and potential damages) with a policy selected from six policy options, 
which are as follows: 

1. No active intervention; 

2. Reduce existing flood risk management actions; 

3. Manage flood risks at the current level; 

4. Take further action to sustain the current level of flood risk into the future; 

5. Take further action to reduce flood risk; and 

6. Take action with other to store water or manage run-off for overall flood risk 
reduction or environmental benefits. 

Once the preferred policies are identified, the CFMP then outlines a series of actions that 
should be implemented to help meet the policy requirement. The preferred policies for the 
various Policy Units are as follows: 

Lower Usk – Policy 3, Manage flood risks at the current level; 

Lower Wye – Policy 6, Take action to store or manage run-off; 

Cwmbran and the M4 Corridor – Policy 4, take further action to sustain the current 
level of flood risk; 
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Caldicot Levels – Policy 4, take further action to sustain the current level of flood 
risk. 

The CFMP is currently a draft document, therefore any information contained within this 
Stage 1 SFCA is subject to some alteration. 

4.3.2 Flood Defences 

Flooding may occur across areas of Monmouthshire affecting people, buildings, 
infrastructure or the economy. Where required, flood defences are typically focused in and 
around urban areas where for social, economic and sustainability reasons these are 
required to minimise disruption to individuals, businesses and the wider community.  

The NFCDD (as identified in Section 3.3.2) is compiled by the Environment Agency and 
contains information on natural and man-made defences, including the standard of 
protection. The presence of formal raised man-made flood defences is relatively limited 
throughout Monmouthshire. However, some fluvial defences are present in and around the 
towns of Monmouth and Usk. Fluvial defences within the study area typically consist of 
formal raised man-made flood defences consist of a small number of relatively short 
reaches of walls or raised banks.  

Figures in Appendix C show the location of formal raised man-made flood defences and 
the standard of protection afforded in relation to individual candidate sites, which is 
typically in the order of an annual probability of 1% (1 in 100 year return period).  

The DAMS for Monmouthshire have been produced to identify the areas benefitting from 
the presence of flood defences (i.e. zone C1). As shown by Figure 4 in Appendix A, 
significant areas of zone C1 exist through the towns of Usk, Chepstow and Monmouth.  

Although the DAMS take account of the presence of flood defences, the Environment 
Agency Flood Maps do not when delineating the Flood Zone extent. Therefore areas of 
land situated behind these defences are still attributed with a flood risk. The reason for this 
is that the presence of flood defences does not remove the risk for the areas protected as 
failure through overtopping or breaching may occur, therefore, a residual flood risk 
remains. In addition, the flood defences themselves are not necessarily designed to 
protect against the 1% annual probability fluvial event flood, therefore, they would be 
overtopped during an event of this magnitude. Where required, areas benefiting from 
defences will be investigated through the Stage 2 SFCA. 

Railways and major roads may also provide informal flood defence structures that are not 
necessarily maintained as flood management infrastructure. As a result, these are not 
included within this section nor any figures produced as part of the Stage 1 SFCA. 
However, they may be referred to during more detailed site assessments as part of a site 
specific FCA. 

Generally, maintenance of flood defences is the responsibility of the Environment Agency, 
whilst maintenance undertaken by the IDB or MCC is confined to the channel, which 
consists of clearance of weed growth and mowing of banks.  
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4.3.3 Residual Risk 

Whilst flood defences do offer significant benefit, residual risk must be considered during 
evaluation of suitable sites for development allocation. Residual risks are typically greater 
to areas immediately behind flood defences. Furthermore, it is suggested that an 
assessment of the likely flood routes associated with overtopping or infrastructure failure 
should form part of a site specific FCA where required. An appreciation of the actual or 
residual risk can therefore be identified through this process. 

4.3.4 Flood Warning Areas  

The Environment Agency operates a flood warning service in areas under their jurisdiction 
(i.e. Main Rivers) that are at risk of flooding, which is available on their website 
(www.environment-agency.gov.uk). There are four flood warning codes that indicate the 
level of severity of flooding expected to the area (Table 6). 

Table 6: Environment Agency Flood Warning Codes  

Flood Warning Code Description 

Flood Watch Flooding of low-lying land and roads is expected. Make the 
necessary actions to prepare for a flood event. 

Flood Warning Flooding of homes and businesses is expected.  Take 
immediate action. 

Severe Flood Warning Severe flooding is expected.  Extreme danger to life and 
property is expected.  Take immediate action. 

All Clear Flood watches or warnings are no longer in force for this area 

Within Monmouthshire there are a number of Flood Watch areas. Flood Watch areas are 
hydrologically similar (or groups of catchments). Within each Flood Watch area are 
focussed areas, known as Flood Warning areas, where flooding is known to occur during 
larger flood events. The Flood Watch and Flood Warning areas within Monmouthshire are 
displayed in the various figures relating to the strategic candidate sites in Appendix C.  

The flood warnings are disseminated through a variety of mediums that include TV, radio, 
and Flood Warnings Direct, which is a service direct to a telephone, fax, pager and/ or 
internet. Loudhailers are also used in certain circumstances. There is also an emergency 
Floodline number (0845 988 1188) and a quick dial number for individual rivers. 

The Environment Agency aim to give a minimum of two hours warning prior to the onset of 
a flood event. However the rapid onset of some flood events, after a breach in flood 
defences or following a period of high intensity rainfall, means that sufficient warning 
cannot always be raised. In addition, during localised storms on catchments or sub-
catchments with a quick response time, providing up to two hours warning could prove 
particularly difficult. 
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4.4 Tidal Flooding 

4.4.1 Fluvial Flood Zone Mapping 

The Environment Agency provided GIS layers for Flood Zones 2 and 3 throughout 
Monmouthshire, which are shown in Figure 5 in Appendix A.  

4.4.2 Historical Tidal Flooding 

As with fluvial flooding, the Environment Agency have provided a GIS layer indicating the 
extents of historic flood events associated with tidal events from the sea within the 
Monmouthshire LPA administrative area, where available. Any additional historical data 
relating to tidal events is summarised in Appendix D. 

4.4.3 Impact of Climate Change 

TAN15 suggests that tidal levels are likely to increase by 5mm per annum. However, the 
draft Wye and Usk CFMP outlines that current DEFRA guidance indicates that tidal levels 
in South Wales will rise exponentially over the next 100 years, as shown in Table 7 below.  

Table 7 Net sea level rise allowances for South Wales. Source: Environment Agency, 
2008.

Year 1990 - 2025 2025 - 2055 2055 - 2085 2085 – 2115 

Sea level rise 
(mm/yr) 3.5 8 11.5 14.5 

4.5 Tidal Flood Risk Management 

4.5.1 Severn Estuary Shoreline Management Plan  

The Severn Estuary SMP outlines how the coastal zone should be managed in the short 
term (i.e. over the next 30 years) and long term (i.e. over the next 100 years). The main 
aim of the SMP is to provide a basis for sustainable coastal defence policies within the 
Severn Estuary. The main method of undertaking this is to divide the SMP area into 
Process Units, through which the flood defence policies will be decided and undertaken. 
This section refers to the existing SMP released in 2000, which is currently being updated, 
ready for completion in March 2010. As a result of a new SMP being released, the 
Management Options and policies outlined below are subject to alteration. 

The main defence policies, known as Strategic Shoreline Management Options are as 
follows: 

Do Nothing – carry out no defence activity; 
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Hold the Line – maintain the defence in its current position 

Advance the Line – by intervention, move the defence seawards; and  

Retreat the Line – by intervention, move the defence landwards. 

There are three Process Units throughout Monmouthshire. These are provided in Table 8 
below, along with the relevant Strategic Management Option that should be adopted by 
each Process Unit. The Process Units are then sub-divided into Management Units for 
application of the policies at a local scale. However, for the purposes of this SFCA, the 
policies maintained by the Management Units have been labelled as a local policy 
objective within Table 8. For the full policies and strategies, refer to the SMP (Severn 
Estuary Coastal Group, 2000). 

Table 8 Process Units within Monmouthshire and their relevant Strategic Management 
Option

Process Unit Location Description SMP Strategic Management 
Option

Caldicot Levels 

From Gold Cliff, to the west of 
Monmouthshire to the southern 
side of Sudbrook Point near 
Caldicot 

Hold the Line (short and long 
term strategy) 
Retreat the Line (alternative long 
term strategy) 

The Severn 
Crossings 

Located on both banks of the 
Severn, within Monmouthshire 
this extends from Sudbrook Point 
to Beachley, near the Old Severn 
Bridge

Do Nothing, locally Hold the Line 
or Retreat the Line 

The River Wye 
Extends from the mouth of the 
River Wye extending to its tidal 
extent at Tintern Abbey 

Do Nothing, locally Hold the Line 

4.5.2 Flood Defences 

As with fluvial flood defences, the NFCDD (as previously described in Section 3.3.2) is 
compiled by the Environment Agency and contains information on natural and man-made 
defences, including the standard of protection. Defences exist along the majority of the 
Monmouthshire coastline (i.e. along the River Severn Estuary) and in Chepstow. These 
primarily consist of earth embankments and concrete walls or similar.  

Figures in Appendix A show the location of formal raised man-made flood defences and 
the standard of protection afforded in relation to the individual candidate sites, which is 
typically in the order of an annual probability 0.5% (1 in 200 year return period). 

The DAMS for Monmouthshire have been produced to identify the areas benefitting from 
the presence of flood defences (i.e. zone C1). As shown by Figure 4 in Appendix A, 
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significant areas of tidally-attributed zone C1 exist along the southern boundary in the 
vicinity of Caldicot and Magor. 

4.5.3 Residual Risk 

As with fluvial flooding, the delineation of the Environment Agency Flood Maps does not 
take into account the presence of flood defences. Therefore, a residual risk may exist 
behind these defences. In the event of a breach or overtopping event, this has the 
potential to result in rapid inundation of areas behind the defences. The areas typically at 
greater residual risk are those immediately adjacent to flood defences. As outlined in 
Section 4.3.3, residual risk can be further defined through a site-specific FCA. 

4.5.4 Flood Warning Areas  

As is the case with fluvial flooding, the Environment Agency operates a flood warning 
service in all areas at risk of tidal flooding, which is administered in the same method as 
outlined in Section 4.3.4 and Table 6. 

4.6 Groundwater Flooding 
Groundwater flooding occurs when the level of groundwater increases sufficiently so it 
rises above the level of the ground and causes flooding. It is often dependant on the 
underlying geology of an area and occurs following prolonged rainfall. 

With the exception of the coastal zone, where regular waterlogging from groundwater 
occurs, groundwater levels are generally known to rise and fall slowly within 
Monmouthshire. Therefore, groundwater levels are not a significant flood risk on a strategic 
scale within Monmouthshire (Environment Agency, 2008). Despite this, consultation with 
local drainage engineers and the Environment Agency has revealed that there are some 
localised areas of known groundwater flooding in and around the lower areas of Monmouth 
and areas to the west of Monmouth such as Watery Lane and Bailey Pit Farm. 

Inspection of the Environment Agency Groundwater Source Protection Zones (SPZ) within 
the study area has identified a number of areas located within a SPZ. This indicates that 
there is a resource used for public water. Whilst these areas are typically utilised to 
indicate areas where groundwaters are particularly susceptible to pollution (see Section 
4.11.6 for additional details), they also indicate where groundwater levels have the 
potential to fluctuate. The location and approximate NGR for the SPZ are provided below: 

Buckholt (NGR: SO 508 158); 

Fairoak (NGR: ST 509 988); 

Fedw (NGR ST 492 988) 

Rogerstone Grange (NGR: ST 507 969); 

Llandogo (NGR: SO 521 037); 
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Ffynnon Gaer/ Waun (NGR ST 501 040) 

Grosmont (NGR: SO 403 210); 

Llwyn Du (NGR: SO 289 165); 

Llanwenarth Citra (NGR: SO 268 159); 

Cwm Cegyr (NGR: SO 255 417); and 

Tynywern (NGR: SO 305 182). 

 Groundwater Flood Risk Management  

Historically, groundwater flooding has been relatively unknown in terms of predicting when 
and by how much it will cause flooding. This, coupled with the limited known sources of 
groundwater flooding within Monmouthshire has meant that there are limited management 
practices in place to reduce the impact of groundwater flooding. 

4.7 Estuarine and Tide-Locked Watercourses 
Flooding in estuaries and watercourses discharging to tidally-influenced watercourses can 
be effected by tide-locking, i.e. reduced discharge as a result of a high tide. This can 
exacerbate flooding upstream of the tidal limit. The Wye and Usk along with several 
smaller watercourses discharge into tidal system and estuaries and therefore have the 
potential for flooding to be exacerbated. This is particularly the case in the lower reaches of 
the Wye and Usk, as well as within the various streams and drainage channels in the 
Caldicot Levels area.  

 Management of Tide-Locked Watercourses 

The IDB maintain and operate various control structures such as sluice gates, weirs and 
flaps to control water levels of watercourses that can be affected by tidelocking. In addition, 
the Environment Agency maintain and operate a pumping station located on the Collister 
Pill, in the Caldicot Levels near Undy. 

4.8 Flooding from Artificial Sources 
Artificial waterbodies such as canals and reservoirs present a different flood risk to 
potential development than more natural watercourses or water bodies. The inflows to a 
canal or reservoir are generally controlled by weirs, sluices or similar structures. In 
addition, they often have the capacity to store water thus attenuating the peak flood flow 
and reducing the risk of flooding to downstream areas. As a result of these factors, areas 
adjacent to artificial water bodies and watercourses face different flood risk constraints to 
areas adjacent to more natural watercourse or water bodies. 
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4.8.1 Monmouthshire and Brecon Canal 

British Waterways have provided information relating to the Monmouthshire and Brecon 
Canal, which flows along the part of the MCC LPA boundary in the northwest of the study 
area. British Waterways also provided generic guidance for assessing flood risks from 
canals.  

Flooding or uncontrolled loss of water from canals generally occurs as a result of 
overtopping or breaching. Such events can in turn be caused by inundation from adjacent 
watercourses or drainage networks, vandalism or structural failure. 

Records are available from British Waterways relating to historical breaching or 
overtopping of canal networks. Notably Gilwern, to the west of Abergavenny, has 
experienced numerous overtopping or breach events in the past. This reach of canal has 
since been subject to improvement works (see Section 4.9.1). However, canals have the 
potential to breach at any location along the waterway. Therefore, following discussions 
with British Waterways and to adopt a precautionary approach, it is not deemed a specific 
requirement for this Stage 1 SFCA to include a definitive list of all historical events, rather 
just consider that any reach of the canal to be a potential breach location.  

In order to assess the impact of flooding from the canal network within Monmouthshire, 
any proposed candidate site located down gradient of the canal network would be 
identified as having a potential flood risk posed from the canal network. 

4.8.2 Reservoirs 

The Environment Agency have provided records of reservoirs within Monmouthshire (see 
Table 5). In addition, the data provided indicates whether each reservoir is impounded or 
not. Generally, impounded reservoirs present potentially significant flood risk should the 
impounding structure breach or fail. 

The reservoir data is only available for reservoirs that fall within their jurisdiction and 
therefore operate under the Reservoirs Act 1975, i.e. those that store over 25,000m3.
Additional, smaller storage areas may be present across the study area that could present 
a potential flood risk. However, due to data limitations on a strategic scale, these have not 
been included within this Stage 1 SFCA but should be investigated as part of a site specific 
FCA, where appropriate.  

As with the method of assessment of flood risk from the artificial watercourses, any 
potential development site located down gradient of a reservoir would be identified as 
being at potential risk from reservoir flooding. 
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4.9 Management of Artificial Flood Sources 

4.9.1 Monmouthshire and Brecon Canal 

The Monmouthshire and Brecon Canal is under the jurisdiction of British Waterways. They 
monitor and control water levels in the canal and some feeder watercourses by using 
various control gates, sluices and weirs.  Such control reduces the chance of flooding from 
the canal network.  

In addition, British Waterways undertake upgrades of their canal network in response to 
breach or overtopping events. Such remediation works are currently underway (due for 
completion in March 2009 (Waterscape 2008) to repair the 16km stretch of canal near 
Gilwern that breached in 2007. 

4.9.2 Reservoirs 

The Water Act 2003 amended the Reservoirs Act 1975 and introduced a requirement for 
reservoir undertakers to prepare reservoir flood plans. A reservoir flood plan will include:  

An inundation analysis to identify the extent and severity of flooding which could 
result from an uncontrolled release of water; 

An on-site plan setting out what the undertaker would do in an emergency to try to 
contain and limit the effects of the incident;  

A communications plan with external organisations, mainly the emergency 
services.   

They are expected to become a legal requirement in spring 2009. Flood plans will be 
required for reservoirs where failure could have a major impact on risk to property and 
lives.

4.10 Surface Water and Surcharged Drainage Flooding 

4.10.1 TAN15 Requirements 

The majority of the guidance provided by TAN15 relates to the impact arising from fluvial 
and tidal flooding. However, the document (in particular, Section 7 – Assessing Flood 
Consequences) outlines a need to assess the consequences arising from other forms of 
flooding such as surface water flooding.  

Specific guidelines with respect to surface water within TAN15 involve the mitigation and 
management of surface water runoff arising as a result of new development. These 
aspects are covered in Section 4.11 of this SFCA report. 
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4.10.2 Historical Flooding 

As outlined in Section 3.3, various stakeholders provided information relating to historical 
flood events arising from surface water or overland flow. Of particular relevance is the data 
provided by Welsh Water in relation to their DG5 register of flooding incidents caused by 
overloaded surface water sewers. The data provided has been collated onto GIS, the 
results of which are shown for each strategic candidate site in Appendix C. In addition, the 
GIS database includes information relating to the approximate return period of each 
flooding incident, where known. 

4.10.3 Known Surface Water Problem Areas 

Through liaison with the various stakeholders, it is evident that surface water flooding is a 
particular issue throughout many areas of Monmouthshire. Areas such as: 

Chepstow (sewer capacity issues); 

Monmouth (in particular Wyesham and the Rockfield Road area); 

Usk (in particular Llanbadoc); 

Caldicot (in particular the Castle Lea area); and,  

The lower lying areas of the Caldicot and Wentlooge IDB and Lower Wye IDB, 

Any proposed developments within these should ensure surface water flooding issues 
are carefully considered and when producing development plans, liaison is sought with 
MCC, the Environment Agency and the IDB Alliance. 

4.11 Management of Surface Water and Drainage Flooding  

4.11.1 Principles 

Traditionally, built developments have utilised piped drainage systems to manage storm 
water and convey surface water runoff away from developed areas as quickly as possible.  
Typically these systems connect to the public sewer system for disposal to local 
watercourses and/or treatment. Whilst this approach rapidly transfers storm water from 
developed areas, the alteration of natural drainage processes can potentially impact on 
downstream areas by increasing flood risk and reducing water quality. Receiving 
watercourses are therefore much more sensitive to rainfall intensity, volume and 
catchment land uses after a catchment or areas of a catchment have been developed. 

Due to the difficulties associated with improving sewer systems it is uncommon for sewer 
and drainage systems to keep pace with the rate of development or redevelopment and 
there are increasingly stringent controls placed on discharges to watercourses. As 
development progresses or urban areas expand these systems become inadequate for the 
volumes and rates of storm water they receive, often resulting in increased flood risk and 
degradation of water quality. Allied to this are the implications of climate change on rainfall 
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intensities, leading to flashier catchment and site responses and surcharging of piped 
systems. 

In addition, as flood risk has increased in importance within planning policy, a disparity has 
emerged between the design standard of conventional sewer systems (3.3% annual 
probability, or 1 in 30 year) and the typical design standard flood (1% annual probability, or 
1 in 100 year). This results in drainage inadequacies for the flood return period 
developments need to consider, often resulting in potential flood risk from surface 
water/combined sewer systems. 

A sustainable solution to these issues is to reduce the volume and/or rate of water entering 
the sewer system and watercourses.   

4.11.2 Sustainable Drainage Systems (SuDS) 

SuDS are the preferred method of TAN15 to manage surface water runoff generated from 
developed areas. They seek to manage surface water as close its source as possible and 
therefore act as a natural drainage system. Typically, this involves moving away from 
traditional piped systems and using ‘soft’ engineered solutions.  

In order to comply with the requirements of TAN15, the Environment Agency, MCC and the 
local IDBs, proposed drainage systems (preferably via the use of SuDS) should be 
designed to ensure effective operation up to and including the 1% annual probability 
design standard flood including a reasonable increase in rainfall intensity to account from 
climate change (typically +20%). 

Wherever possible, SuDS techniques should seek to contribute to each of the three goals 
identified below with the favoured system contributing significantly to each objective.  
Where possible SuDS techniques for a site should seek to:  

Reduce flood risk (to the site and neighbouring areas); 

Reduce pollution; and,  

Provide landscape and wildlife benefits. 

These goals can be achieved by the SuDS management train, as outlined in The SuDS 
Manual (CIRIA report C697), where each component adds to the performance of the whole 
system: 

Prevention - Good site design and upkeep to prevent runoff and pollution (e.g. 
limited paved areas, regular pavement sweeping); 

Source control - Runoff control at or near to source (e.g. rainwater harvesting, 
green roofs, pervious pavements); 

Site control - Water management from a multitude of catchments (e.g. route water 
from roofs, impermeable paved areas to one infiltration or holding site); and, 
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Regional control - Integrate runoff manage from a number of sites (e.g. into a 
detention pond).  

In keeping with the guidance of TAN15, local authorities should encourage the application 
of SuDS techniques.  This section presents a summary of the more commonly used SuDS 
techniques currently available and a review of the soils and geology of the study area. This 
will enable the MCC to identify where SuDS techniques could be employed in development 
schemes. 

The application of SuDS techniques is not limited to one technique per site. Often a 
successful solution will utilise a number of techniques in combination, providing flood risk, 
pollution and landscape/wildlife benefits. In addition, SuDS can be employed on a strategic 
scale, for example with a number of sites contributing to large scale jointly funded and 
managed SuDS, however, each development site must offset its own increase in runoff 
and attenuation cannot be “traded” between developments. 

Design guidance can be found in Sewers for Adoption, 6th Edition (WRC, 2006), the SuDS 
Manual (CIRIA report C697), and associated Site Handbook for the Construction of SuDS 
(CIRIA report C698). These publications provide best practice guidance on the planning, 
design, construction, operation and maintenance of SuDS, to ensure effective 
implementation within developments. 

4.11.3 SuDS Policies 

This section outlines the main policy documents that encourage the implementation of 
SuDS.

 TAN15 

Appendix 4 of TAN15 provides relatively detailed information and advice with regard to the 
use and implementation of SuDS as part of a proposed development site’s surface water 
management scheme. The descriptive information provided in TAN15 mirrors that which is 
included in the various SuDS guidance document and has been summarised within this 
section of the SFCA report. 

TAN15 encourages the consideration of SuDS early in the planning process through the 
liaison between planners and architects, the LPA, Environment Agency, highways 
authorities and sewerage undertakers. TAN15 also states that the planning system can 
further the use of SuDS by: 

Incorporating favourable strategic or local policies within development plans; 

Persuading developers to adopt SuDS where practical, through the use of planning 
conditions and agreements; and 

Encourage the implementation of SuDS through the development of strategies in 
collaboration with the Environment Agency. 
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 Code for Sustainable Homes  

The Code for Sustainable Homes identifies reduction of surface water runoff and flood risk 
as a component towards achieving a rating of between Level 1 to Level 6 (with Level 6 
being the most sustainable). The surface water element is worth up to two credits within 
the scoring system. Through incorporating suitably designed systems into a development, 
SuDS can also contribute to other assessment criteria under Code for Sustainable Homes 
including ecology and potable water consumption. 

4.11.4 SuDS Design 

SuDS techniques can be used to reduce the rate and volume of surface water runoff and 
improve the water quality of surface water discharges from sites to the receiving 
environment (i.e. natural watercourse or public sewer etc). 

As per the requirements of TAN15, the design of SuDS measures should be undertaken 
as part of the drainage strategy and design for a development site. A ground investigation, 
including appropriate infiltration testing would be required to assess the suitability of using 
infiltration measures, with this information being used to assess the required volume of on-
site storage. Hydrological analysis should be undertaken using industry-approved 
procedures, to ensure a robust design storage volume is obtained.   

During the design process, liaison should take place with the LPA and the Environment 
Agency in order to establish that the design methodology is satisfactory and to also agree 
on a permitted rate of discharge from the site.   

A key consideration of SuDS design is the maintenance regime to ensure they operate 
effectively, which should be sufficiently detailed and agreed at the design stage. The 
maintenance regime should set out a framework with a clear identification of responsibility 
for the lifetime of the proposed development. 
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Table 9 Summary of SuDS techniques and their suitability to meet the three aims for sustainability  

Key:  – highly suitable,  - suitable depending on design,  - not suitable 

Management 
Train Component Description Water Quantity Water Quality Amenity

Biodiversity 

  Green roofs Layer of vegetation or gravel on roof areas providing 
absorption and storage. 

  Rainwater harvesting Capturing and reusing rainwater for domestic or 
irrigation uses. 

P
re

ve
nt

io
n

Permeable 
pavements Infiltration through the surface into underlying layer. 

   Filter drains Drain filled with permeable material with a 
perforated pipe along the base. 

   Infiltration trenches Similar to filter drains but allows infiltration through 
sides and base. 

   Soakaways Underground structure used for store and infiltration. 

   Bio-retention areas Vegetated areas used for treating runoff prior to 
discharge into receiving water or infiltration 

S
ou

rc
e

 Swales Grassed depressions, provides temporary storage, 
conveyance, treatment and possibly infiltration. 

   Sand filters Provides treatment by filtering runoff through a filter 
media consisting of sand. 

 Basins 
Dry depressions outside of storm periods, provides 
temporary attenuation, treatment and possibly 
infiltration.

 Ponds 
Designed to accommodate water at all times, 
provides attenuation, treatment and enhances site 
amenity value. R

eg
io

na
l S
ite

Wetland Similar to ponds, but are designed to provide 
continuous flow through vegetation. 
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4.11.5 SuDS Utilisation within Monmouthshire 

The underlying ground conditions of a development site will often determine the type of 
SuDS approach to be used at development sites. In order for a robust assessment to be 
undertaken and to inform detailed drainage designs, full ground investigations and 
infiltration testing should be undertaken. However, the information provided within this 
section can provide a reasonable summary and starting point for the potential use of SuDS 
throughout Monmouthshire. 

Based on a review of the BGS geological dataset we can then recommend potentially 
suitable SuDS techniques that would be compatible with the underlying geology. This is 
summarised in Appendix F, which represents a guide that should not be used to accept or 
refuse SuDS techniques. 

Figures 3 A & B in Appendix A identify the positioning of the various bedrock and 
superficial deposits across Monmouthshire, which have been used to inform this strategic 
indication of appropriate SuDS techniques.  

4.11.6 SuDS Constraints 

There are several constraints that may limit the application of SuDS. These will vary 
between locations and may include: 

Ground Contamination; 

Ground Conditions; 

Ground Use / Vulnerability; 

Capacity of the receiving watercourse. 

 Ground Contamination 

Ground contamination has the potential to contaminate groundwater and/or surface water 
resources if incorrectly managed. In some cases the nature of the ground contamination 
may be such that certain types of SuDS are not appropriate. Ground contamination should 
be determined by site investigation on a site by site basis. 

 Groundwater Use / Vulnerability 

Groundwater resources can be vulnerable to contamination from both direct sources (e.g. 
into groundwater) or indirect sources (e.g. infiltration of discharges onto land). 
Groundwater vulnerability within the study area has been determined by the National 
Rivers Authority (now the Environment Agency), based on a review of aquifer 
characteristics, local geology and the leaching potential of overlying soils. To identify the 
groundwater vulnerability on and surrounding a potential development site the map 
reference below covers the study area: 
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National Rivers Authority (now the Environment Agency) Groundwater Vulnerability 
Map.

The vulnerability of the groundwater is important when determining the suitability of SuDS. 
The Environment Agency are the responsible drainage authority for any discharges to 
controlled waters, including groundwater and surface waters and should be consulted on 
proposals to discharge to ground.  

 Groundwater Source Protection Zones 

As outlined in Section 4.6, SPZs are defined to protect areas of groundwater that are used 
for potable (drinking) supply, including public/private potable supply, (including mineral and 
bottled water) or for use in the production of commercial food and drinks.  

Depending on the nature of the proposed development and the location of the 
development site with regards to the SPZs, restrictions may be placed on the types of 
SuDS appropriate to certain areas. Consideration should be given to the SPZs when 
determining the suitability of SuDS for development sites.  

SPZs are defined based on the time it takes for pollutants to reach an abstraction point. 
This transmission time enables the Environment Agency to define zones around a 
groundwater abstraction point. The four zones are: 

Zone 1 (Inner Protection Zone) – This is defined as ‘any pollution that can travel to 
the borehole within 50 days from any point within the zone is classified as being 
inside zone 1’. Developments proposed within this area are likely to have the 
tightest constraints on SuDS. 

Zone 2 (Outer Protection Zone) – This is defined as the area that ‘covers pollution 
that takes up to 400 days to travel to the borehole, or 25% of the total catchment 
area – whichever area is the biggest’.  

Zone 3 (Total Catchment) - The total catchment is the total area needed to support 
removal of water from the borehole, and to support any discharge from the borehole.  

Zone 4 (Zone of special interest) – In the study area a fourth zone has been 
defined. ‘This is usually where local conditions mean that industrial sites and other 
polluters could affect the groundwater source even though they are outside the 
normal catchment area’. These areas are likely to have the least constraints on 
SuDS.

Inspection of the available data has identified a number of areas located within a SPZ. This 
indicates that there is a resource used for public water supply that should be safeguarded 
from potential pollution. The location and approximate NGR for the SPZ are provided 
below: 

East of Rockfield (NGR: SO 509 156); 

Devauden (NGR: ST 509 988); 



Monmouthshire County Council 

Strategic Flood Consequence Assessment March 2009 
36

West of St Arvans (NGR: ST 508 962); 

Llandogo (NGR: SO 522 037); 

North of Cross Ash (NGR: SO 400 210); 

North of Abergavenny (NGR: SO 297 166); 

Northwest of Abergavenny (NGR: SO 263 149); 

East of Llangenny (NGR: SO 257 177); and 

South of Bettws (NGR: SO 304 180). 

4.11.7 Planning Considerations for SuDS 

The application of SuDS may require space on development sites to be set-aside. Early 
consideration of SuDS will assist in determining the space required and identify methods to 
spread the management of storm water throughout a site using the Management Train 
principle presented in the SuDS Manual (CIRIA report C697).  

The design of SuDS measures should be undertaken as part of a drainage strategy 
proposed during the master planning of development sites. A ground investigation will be 
required to access the suitability of using infiltration SuDS, with this information also being 
used to assess the required volume of on-site storage. Hydrological analysis should be 
undertaken using industry-approved procedures; to ensure a robust design storage volume 
is obtained. The consideration of utilising SuDS as part of a development will depend on 
many factors such as: 

The underlying geology and drift layers; 

The depth of the groundwater table;  

Site slopes;  

Surface water run-off quality and quantity;  

Site restrictions;  

Maintenance requirements;  

Economical viability; and,  

Groundwater protection and ecological considerations. 

The final drainage scheme and SuDS for a site should consider each of these elements in 
its design. 

All relevant organisations should meet at an early stage of the drainage design process to 
agree on the most appropriate drainage system for the particular development. These 
organisations may include the Local Authority, the sewerage undertaker, Highway Agency, 
and the Environment Agency. Liaison with these organisations should focus on 
establishing a suitable design methodology, any restrictions and provision for the long-term 
maintenance of the features.  
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The most convenient vehicle for agreeing long-term management responsibilities is 
through Section 106 of the Town and Country Planning Act. Under this, agreement for 
SuDS maintenance can be a requirement of the planning application, forcing the issue to 
be addressed. 

4.12 Other Flood Risk Management  

 Emergency Planning 

When extreme flood events occur it is essential to have an emergency plan in place to 
provide clear procedural instructions. The mobilisation and organisation of the emergency 
services and supporting agencies is required to rescue, treat and transport potentially large 
numbers of people. During and after a flood event the role of the Local Authority includes 
providing transport for the evacuees and safe rest centres to house people in the event of 
homes being flooded. Further health and welfare issues are inevitable as a result of 
serious flood event. 

The Gwent Local Resilience Forum have produced a ‘Community Risk Register’ under the 
Civil Contingencies Act 2004 (Contingency Planning) Regulations 2005. This ‘live’ 
document indicates the hazard, likelihood and the impact for a range of risks including 
flooding from various sources (e.g. fluvial, tidal, surface water or dam failure) and on a 
local and regional scale. The risk register indicates that the higher the impact rating a flood 
event has, the lower the likelihood and vice versa. The various flood events typically have 
a ‘High’ or ‘Very High’ risk rating. In order to respond to a flood event, the risk register 
refers to the existing Flood Watch and Flood Warning as well as area-wide flood plans 
already in place. It recognises the Environment Agency as the lead authority. 

In addition to the Community Risk Register, the Gwent Local Resilience Forum Flood 
Group are also in the process of producing a Gwent Flood Arrangements report. This 
document is currently in draft format undergoing stakeholder review ready for completion in 
spring 2009. The Flood Arrangements report covers the Gwent Police administrative area, 
which includes Monmouthshire. The document provides a summary of flood risks within 
the Gwent area as well as how these should be managed and mitigated by the various 
emergency services and authorities should respond during a flood incident. Table 15  in 
Appendix E summarises the various roles and responsibilities of authorities as identified by 
the Flood Arrangements report. Whilst this provides a summary of the various roles and 
responsibilities of various authorities, the list is not exhaustive and further information is 
available within the report itself or via the authorities involved. 
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5 Future SFCA Work 
The main aims of this Stage 1 SFCA is to provide an overview of flooding issues within the 
Monmouthshire LPA administrative area and for MCC to be able to undertake the 
justification test aspect of TAN15. MCC have identified various candidate sites of potential 
strategic significance have been identified by MCC as part of their emerging LDP (see 
Appendix B for more details).  

The next step in the Monmouthshire SFCA process is to undertake the Stage 2 SFCA. 
This will involve undertaking a more detailed assessment of flood risks to the proposed 
strategic candidate sites. As some of the strategic candidate sites may potentially have 
relatively low flood risks posed to them (e.g. within DAMS zone A and no know history of 
flooding), some initial screening has been applied to identify those that should be 
assessed as part of the Stage 2 SFCA. This has ‘screened in’ the candidate sites with a 
potentially significant flood risk posed to them and ‘screened out’ the sites at potentially 
low risk of flooding.  

It was deemed that the most effective method of screening was to use the information 
collated within this SFCA to identify the potential flood risk posed to each strategic 
candidate site before deciding whether it would require further study as part of the Stage 2 
SFCA.

5.1 Screening Process 
The first criterion for screening the strategic candidate sites is identifying whether they are 
located within DAMS zones B or C. However, as these maps are four years old, it is 
deemed prudent to utilise the more regularly updated Environment Agency Flood Maps as 
the second screening criterion. Therefore, if the sites are located within an Environment 
Agency defined Flood Zone 2 or 3; they would be screened ‘in’ to the Stage 2 SFCA. 
Therefore, location within either of these zones would automatically screen ‘in’ the 
candidate site into the Stage 2 SFCA. Location within DAMS zone A or Environment 
Agency Flood Zone 1 would screen the site ‘out’ of the Stage 2 SFCA, unless local 
evidence collated by this Stage 1 SFCA suggests the site may be at risk from flooding 
other than from rivers and the sea.  

Should a site be located within zone A and not included within the Stage 2 SFCA, it 
doesn’t necessarily mean there are no flood risks associated with it. Therefore, the LPA 
should still ensure it manages flood risks under the guidance of the SFCA, e.g. utilising 
sustainable drainage systems. Where relevant, this should be undertaken via a site-
specific FCA written to adhere with TAN15 and reviewed by both the Environment Agency 
and MCC.
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Table 10 Screening of candidate development sites for inclusion within the Stage 2 SFCA 

Town/ Settlement Candidate Site Name DAM Flood zone Evidence of flooding from Stage 1 SFCA  Inclusion in 
Stage 2? 

Nevill Hall Hospital Majority within zone C2, 
small part in A and B. 

Within area covered by the Cibi Brook flood 
study Yes 

NW of Town Zone A None No 
Maindiff Court Hospital Zone A None No 
N of town (Deri Road) A None No Abergavenny 

NW of Llanfoist Majority in zone A. Part 
in C2 

Within historic boundary, floods in the lower 
part. Down gradient of the Monmouthshire and 
Brecon Canal 

Yes 

Caldicot/ Rogiet 
Between Caldicot and 
Rogiet (west of 
Caldicot) 

Zone A and C1 

Flooding in Chepstow Road are of Caldicot due 
to undersized sewers. Nedern Brook is known 
to flood and has been a reason to object to 
development in the past. Within Penarth to 
Chepstow tidal flood model 

Yes 

Between Caldicot and 
Rogiet (east of Rogiet) Zone A and C1 Within Penarth to Chepstow tidal flood model Yes 

Riverside Zone A, C1 and C2 Within Penarth to Chepstow tidal flood model. 
Potentially sewer flooding issues Yes 

N of Bayfield/ 
Crossways Green Zone A None No 

S of Bayfield (Mounton 
Road) Zone A None No 

Chepstow 

NE of Pwllmeyric 
(Wyelands) Zone A None No 

Magor/ Undy N of Village 
Majority in zone A, very 
small parts within zone 
C1, C2 and B 

None Yes 
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Town/ Settlement Candidate Site Name DAM Flood zone Evidence of flooding from Stage 1 SFCA  Inclusion in 
Stage 2? 

E of Rockfield Estate 
Very small portion 
within zone C2, vast 
majority in zone A 

Potential groundwater issues, particularly in 
Watery Lane area Yes 

SW of Rockfield Estate Zones A and B Within EA extreme flood outline  Yes Monmouth 

NW of Rockfield Estate Zones A and B Potential groundwater issues around Bailey Pit 
Farm. Yes 

N of Portskewett (Crick 
Road) Zone A None No 

NE of Portskewett 
(Main Road) Zone A None No Portskewett/ 

Sudbrook 
Former Paper Mill, 
Sudbrook Zones A, B, C1 and C2 Known to experience some flooding. Included 

within Penarth to Chepstow tidal flood model Yes 

NE of town (Castle 
Oaks) Zone A None No 

Usk 
W of town (Woodside) Zone C1 

Known flood history from variety of 
watercourses. Included within Usk Town 
Environment Agency flood modelling 

Yes 

Raglan W of village Majority in Zone A, part 
in Zone B and C2 

Known flood history from the Nant-y-Wilcae 
Brook Yes 

Penperlleni N of village Majority in zone A, parts 
of zone B None Yes 

Crick Mount Ballen Farm Zone A None No 

Llanellen Llanellen Court Farm 
Majority in zone A, 
small area within zone 
B

Located up gradient of the Monmouthshire and 
Brecon Canal Yes 

Coed-y-Paen  Coedypaen Farm Zone A Located up gradient of the Llandegfedd 
Reservoir No
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5.2 SFCA Updates 
The SFCA is intended to be a ‘live’ document and therefore should undertake regular and 
periodic review and updating to ensure that the information contained remains topical. 
Given the proposed GIS outputs of the SFCA, any updates would include the data 
collected as well as the various policies and guidance documents referred to throughout. 

It is recommended that, following completion of the final SFCA, MCC and the Environment 
Agency determine a suitable period for review and update of the SFCA that is acceptable 
to both parties. The updates should include: 

Updated and renewed Environment Agency Flood Maps, the SFCA data could be 
updated periodically to include Environment Agency data release;  

Updated flood defence information, such as newly constructed defences or 
inspection details;  

New or additional records of flood incidences from various stakeholders, e.g. Welsh 
Water DG5 records or South Wales Fire and Rescue Incidents (this data could be 
updated annually from relevant records); and 

Any new or additional data that may not have been made available for this SFCA, 
e.g. if transportation authorities begin to record flooding incidents, this could be 
reviewed annually or datasets and GIS updated accordingly with new data releases. 

It is recommended that the policy, legislation and document review section of the SFCA is 
updated annually, in line with the proposed LDP Annual Monitoring Report to include: 

Potential updates to planning policy, e.g. TAN15; 

Updates and new releases of flood risk related legislation, e.g. Floods and Water 
Bill;

Final drafts of local flooding related documents and guidance, e.g. Wye and Usk 
CFMP and the Gwent Flood Arrangements; and 

Updates to other documents or guidance, e.g. other ‘live’ documents such as the 
Gwent Flood Arrangements, or new SuDS guidance notes. 
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Appendix B – Policy Review 

A policy review of relevant national, regional and local policies has been undertaken in 

order to ensure this SFCA document is relevant and applicable within the context of all 

levels of policy. 

 Water Framework Directive 

This European Union legislation was transposed into UK law in 2003. The fundamental 

requirement of the Water Framework Directive (WFD) is related to water quality, whereby it 

requires all watercourses to be of ‘good status’ by 2015. Flooding and flood risk 

management is a consideration of the WFD, particularly within the remit of managing 

surface water from new developments and management of coastal erosion and flood risk.  

 Severn River Basin District 

The WFD is administered through River Basin Districts (RBD) with specific guidelines, 

policies and monitoring outlined within River Basin Management Plans (RBMP). 

Monmouthshire is located within the River Severn RBD with the first, draft, RBMP for this 

region released in December 2008, whence it will undergo stakeholder consultation period 

until June 2009 ready for release in December 2009. This SFCA could form part of the 

evidence base for the draft RBMP. 

The main remit of the Severn RBMP is to ensure the ongoing improvement of water quality 

of all waters within the Severn RBD. However, the draft RBMP highlights the links between 

the WFD and other legislation and policy such as the Floods Directive and Environment 

Agency CFMPs and SMPs. In addition, the Severn RBMP outlines that the Severn Estuary 

and lower Usk can be designated as modified watercourses on account of the extensive 

flood protection structures present along these river reaches. In addition, the document 

identifies key contributions from various stakeholders to aid in ensuring all waters within 

the Severn RBD reach ‘good status’ by 2015 such as: 

Rural land managers: Ensure land management practices are undertaken so as to 

not exacerbate flood risks or can reduce flood risks; 

Environment Agency: Review redundant flood alleviation structures and identify 

appropriate mitigation, modification or removal; and 

Local and regional government: Improve management of surface water through the 

use of SuDS and develop Surface Water Management Plans, where appropriate. 

 Making Space for Water 

The Government released Making Space for Water in March 2005 (DEFRA, 2005) after a 

consultation period. Its intention is to inform the development of a new strategy on the 

management of issues surrounding flood risk and coastal erosion for the next 20 years. 
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The report recognises the requirement for a holistic approach between the various 

responsible bodies, including flood defence operating authorities, sewerage undertakers 

and highways authorities, to achieve sustainable development. Making Space for Water 

does not state specific policies but provides the Governments objectives on: 

Land use planning – it strongly encourages FCAs to be prepared at all levels of the 

planning process; 

Rural issues – it promotes the environmental pillar of sustainable development 

through the use of wetlands and washlands, and managed realignment of coasts 

and rivers; 

Integrated urban drainage management – it is committed to ensuring that SuDS 

techniques are incorporated in new developments; 

Coastal issues – it seeks to develop a more strategic and integrated approach to 

managing coastal flooding and erosion risks; and 

Living with flood risk - it identifies that there is a need to raise awareness and preparation 

in local communities for the changing flood and erosion risks resulting from climate 

change. The protection of the functional floodplain forms an integral aspiration of the 

strategy.

 Welsh Assembly Government High Level Targets  

WAG has responsibility for flood defence policy in Wales and is committed to playing its 

part in wider Government policies for the protection of the environment and biodiversity. In 

April 2001, WAG set out its High Level Targets for flood and coastal defence to facilitate a 

more certain delivery of the Government's national policy aim and strategy for flood and 

coastal defence in Wales.

 Planning Policy Wales  

PPW provides the strategic land use planning policy framework for the effective 

preparation of Local Planning Authorities (LPAs) LDPs. PPW identifies the requirement for 

the planning system to move away from flood defence and the mitigation of the 

consequences of new development in areas of flood hazard, towards a more positive 

avoidance of development in areas defined as being of flood hazard. It also advocates that 

planning authorities adopt a precautionary approach when formulating policies on 

development and flood risk and when considering planning applications. The guidance 

also suggests that LPAs take a strategic approach to flood risk and consider the catchment 

as a whole.

 Wales a Better Country  

“Wales: A Better Country” (WAG, 2003) is the strategic agenda of WAG. The document 

sets out: 
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WAG’s guiding vision of a fairer, more prosperous, healthier and better educated 

country, rooted in our commitment to social justice and to putting health and wealth 

creation that is sustainable at the heart of policymaking; 

The agenda WAG has for public services in Wales, with a programme for delivering 

the manifesto commitments; 

The priority issues which are broader than any one section of government and 

where smarter working and working together can make a bigger and longer lasting 

impact;

The way WAG wants to deliver jointly with partners in local government, business, 

the trade unions and the voluntary sector. 

 People Places Futures: The Wales Spatial Plan 

The Planning and Compulsory Purchase Act 2004 (PCPA) is a key element for reducing 

delays within the planning system. The provisions introduce powers that allow for the 

reform and speeding up of the planning system. The Act makes provision for WAG to 

prepare and publish a national spatial plan for Wales (the "Wales Spatial Plan") to which 

LPAs will be required to have regard when preparing their LDPs. 

The Wales Spatial Plan (WSP, WAG 2004b) provides a strategic context for the 

development necessary to allow Wales to fulfil its ambitions for economic success, social 

inclusion and a quality environment. The purpose of the plan is to support and influence 

spatial polices and programmes of WAG and others. Plans to date include the Sustainable 

Development Schemes (SDS), PPW, the National Economic Development Strategy 

(NEDS) and Rural Development Plans (RDP). WSP reflects the planning policies set out in 

PPW. The key issues identified within WSP are carried through to the relevant local plans 

and the opportunities and conflicts between these plans with the other strategies have 

been reviewed within the Strategic Environmental Assessment (SEA).  

 Sustainable Development Action Plan 2004-2007  

WAG is required by law to develop a scheme stating how it will promote sustainable 

development in the exercise of its functions. WAGs first scheme “Learning to Live 

Differently: The SDS was adopted in November 2000. In March 2004 WAG adopted a 

revised SDS: Starting to Live Differently. The Sustainable Development Action Plan 

(SDAP) 2004-2007 (WAG 2004c) presents how WAG will implement the commitments of 

this new scheme. This embeds a legal duty for sustainable development within activities, 

including sustainable procurement and minimising waste generation, energy, water and 

transport demands. A key objective, (No. 10) of the SEA, is that any flood risk 

management measures should seek to be sustainable, both in terms of maintenance 

requirements and in ensuring the reintroduction or continuation of natural processes. 
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Environment Strategy for Wales (Welsh Assembly 
Government, 2006).

This sets WAG’s long-term (20 years) strategic direction for the environment of Wales. The 

Environment Strategy (ES) is supported by action plans and links directly with the SDP and 

WSP. This strategy directly references the environmental themes of biodiversity, 

landscape, climate change and flood risk management and supports the approach of 

managing the risks and consequences of flooding. This strategy will be reviewed by WAG 

and the action plan updated annually. 

Planning Policy Wales - TAN15 

TAN15 was produced in 2004 and therefore has no direct requirements or advice for 

SFCAs. However, the overarching aim of TAN15 is to steer development into the lowest 

flood risk zone without compromising an area’s social and economic growth. 

 The Justification Test 

In order to assess the flood risks posed to a certain area or site, TAN15 operates a 

precautionary framework to ensure that development is either steered into the lowest flood 

risk area possible and undertake a justification test for any development that has to be 

located within a high risk flood zone. In order to define the various flood zones, TAN15 

utilises development advice maps (DAMS), whereby flood zones are designated according 

to the flood risk posed to them, as outlined within Table 11 below. The DAMS for the 

Monmouthshire LPA administrative area are shown in Figure 4 in Appendix A. 

Table 11 Flood Zone designations, their associated flood risk definition and use within the 

precautionary framework (Planning Policy Wales, 2004) 

Flood
Zone

Definition Use within the precautionary framework 

A
Little or no risk of 

fluvial/ tidal flooding 
Justification test is not applied and do not need to 

consider further 

B

Areas known to have 
flooded historically. 

Evidenced by 
sedimentary deposits 

Used as part of the precautionary approach to 
indicate where site levels should be checked 

against the extreme (0.1% annual probability) flood. 
No need to consider flood risks further if site levels 

are greater than the extreme flood level 

C

Based on 
Environment Agency 
extreme flood outline 

(0.1% annual 
probability)

Indicates that flooding issues should be considered 
as an integral part of the decision making by the 
application of the justification test, including FCA 
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Flood
Zone

Definition Use within the precautionary framework 

C1

Areas of the 
floodplain which are 

developed and 
served by significant 

infrastructure, 
including flood 

defences 

Indicates that development can take place subject 
to the application of the justification test, including 

acceptability of consequences 

C2

Areas of the 
floodplain without 
significant flood 

defence infrastructure

Indicates that only ‘less vulnerable’ development 
should be considered, subject to the application of 

the justification test, including acceptability of 
consequences. Emergency services and highly 

vulnerable development should not be considered. 

As particular flooding consequences may not be acceptable for certain development types, 

the precautionary framework of TAN15 identifies the vulnerability of different land uses to 

flooding. Thus, development types have been sub-divided into three categories, as shown 

in Table 12 below. 

Table 12 Development vulnerability classifications, as defined by TAN15 (Planning Policy 

Wales, 2004) 

Development 
Category 

Types 

Emergency Services 
Hospitals, ambulance stations, fire stations, police stations, 

coastguard stations, command centres, emergency depots and 
buildings used to provide shelter in times of flood 

Highly vulnerable 
development 

All residential premises (including hotels and caravan parks), 
public buildings (e.g. schools, libraries, leisure centres), 

especially vulnerable industrial development, e.g. power stations, 
and waste disposal sites 

Less vulnerable 
development 

General industrial, employment, commercial and retail 
development, transport and utilities infrastructure, car parks, 
mineral extraction sites and associated processing facilities, 

excluding waste disposal sites. 

Whilst the overall aim of TAN15 is to locate development within the lowest flood risk areas, 

some existing and potential development sites would be located within higher risk areas 

such as Zone C. Therefore, some flexibility is necessary to enable the ongoing social and 

economic growth within Monmouthshire, whilst ensuring that the consequences of flooding 

are appropriately assessed and mitigated. Development can therefore be only be located 

within Zones C1 or C2 (if it is a less vulnerable development, highly vulnerable and 

emergency services should not be located within Zone C2) if it can be justified that: 

Its location in Zone C is necessary to assist, or be part of, a local authority 

regeneration initiative or a local authority strategy required to sustain an existing 

settlement; or; 
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Its location in Zone C is necessary to contribute to key employment objectives 

supported by the local authority, and other key partners, to sustain an existing 

settlement or region;  

and;

It concurs with the aims of PPW and meets the definition of previously developed 

land and;  

The potential consequences of a flooding event for the particular type of 

development have been considered, and in terms of the criteria contained in 

Sections 5 and 7 and Appendix 1 of TAN15 and found to be acceptable (Planning 

Policy Wales, 2004). 

 Assessing Flood Consequences 

Where development meets the test outlined in Section 4.1, it is justified in the knowledge 

that known flooding problems could occur, e.g. the development is located within Zone C, 

or in areas of Zone B where local conditions present known flooding problems. In these 

cases, a FCA would be required to ensure that the development remains safe and there is: 

Minimal risk to life; 

Minimal disruption to people living and working in the area; 

Minimal potential damage to property; 

Minimal impact of the proposed development on flood risk generally; and, 

Minimal disruption to natural heritage (Planning Policy Wales, 2004). 

Therefore, before deciding that whether a development can take place a site-specific FCA 

should be undertaken to examine the likely flood sources, the consequence to any 

receptors (e.g. development) of those floods and any potential mitigation that could reduce 

the risk of occurrence or the consequence of a flood event. An appropriate FCA should 

draw upon the generic guidance and information presented within this SFCA but be 

tailored to suit the specific development site and local conditions that persist.  

To assist in this process, TAN15 states that there are particular flooding consequences 

that may not be considered acceptable for particular types of development. For instance, in 

view of the traumatic impact of flooding on people’s personal lives it is not sensible to allow 

residential development in areas that flood frequently. A frequency threshold of flooding 

below which flooding of development should not be allowed has been developed within 

TAN15 and provides indicative guidance for frequency threshold related to development 

(Table 13).  
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Table 13: Flood frequency guidance (Table A1.14 TAN15) 

Threshold Frequency (Years) 

Type of Development 
Fluvial Tidal

Residential 1% 0.5% 

Commercial / Retail 1% 0.5% 

Industrial 1% 0.5% 

Emergency Services 0.1% 0.1% 

General Infrastructure 1% 0.5% 

Beyond the threshold frequency, proposed development would be expected to flood under 

extreme conditions. However, even with adequate mitigation measures TAN15 deems it 

“insensible” to allow particular development to take place where, for example, the velocity 

and depth of floodwaters was such that structural damage may be possible or that people 

could be swept away by the flood. Section A1.15 of TAN15 provides prescriptive, indicative 

guidance on what it considers tolerable conditions for different types of developments. This 

is outlined in Table 14. 

Table 14: Tolerable conditions for different types of development (A1.15 TAN15)  

Maximum
depth of 

flooding (mm) 

Maximum rate 
of rise of 

floodwaters 
(m/hr) 

Maximum
speed of 

inundation of 
flood risk area 

(hrs) 

Maximum
velocity 

(m/s) 
Type of 

Development 

Property 
Access 

Property 
Access 

Residential 
(habitable rooms) 

600
600

0.1 4 
0.15
0.3

Commercial and 
Retail

600
600

0.3 2 
0.15
0.3

Industrial 
1000
1000

0.3 2 
0.3

0.45

Emergency 
Services 

450
600

0.1 4 
0.15
0.3

General 
Infrastructure 

600
600

0.3 2 
0.3
0.3

Monmouthshire Adopted Unitary Development Plan 
2006 – 2011 

Until it is eventually replaced by the emerging LDP, the Unitary Development Plan (UDP) 

remains the relevant planning policy document for MCC. This document guides 

development within Monmouthshire until 2011. At present, policies contained within the 

UDP relevant to flood risk are: 
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Policy ENV9: Proposals for emergency services or ‘highly vulnerable’ development 

will not be permitted in areas liable to flooding, the exception being residential 

development is for the conversion of upper floors or the proposal is for the extension 

of leisure, tourism or educational establishments. ‘Less vulnerable’ development will 

be permitted within defined settlements or on new sites allocated for employment 

use. All development will be required to demonstrate that: 

a) The development is or can be protected by approved engineering works and/ 

or other flood protection measures;

b) Such remedial measures would not cause flooding or significantly increase the 

risk of flooding elsewhere;

c) The development, including any remedial measures, can be sympathetically 

assimilated into the environment in terms of its siting, scale, design and 

landscaping;

d) The development does not interfere with the ability of the Environment Agency 

(Wales) or other bodies to carry out flood control works or maintenance, and

e) The nature conservation interest of the water source corridor is protected and 

where practicable, enhanced.

Policy ENV10: This policy refers to the impact of development on the water 

environment, including water quality. However, part a) of this policy requires that 

development should not be permitted where it would pose an unacceptable risk to 

the capacity or flow of groundwater, surface water or coastal systems, which could 

have an impact on flood risks. 

Policy ENV15: Proposals would not be permitted if they would result in an 

unacceptable adverse impact on the water environment due to the generation of 

additional surface water runoff. 

Monmouthshire LDP Options Report 

In December 2008, MCC produced an Options Report that outlines the process by which 

MCC have collated and selected various strategic options for proposed future development 

within Monmouthshire. The Options Report also outlines how MCC have disseminated and 

chosen various candidate development sites of strategic importance. Whilst these 

‘Candidate Sites’ are not currently land allocations, they are areas of potential significance 

that can aid MCC in delivering their development requirements. These chosen Candidate 

Sites will be further defined and explained within the LDP Preferred Strategy and set out 

within the Deposit Plan. 

Whilst the Options Report bears no direct reference to flooding and flood risk, it does 

highlight the need to take account of flood risk. 
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Appendix D – Historical Flooding in 
Monmouthshire

Table 15 below provides some details of historical flood events within the administrative 

area of MCC; the majority of this information is sourced from the Wye and Usk Draft CFMP 

(Environment Agency 2008) but has been supplemented by local knowledge from MCC, 

the Environment Agency and the IDB Alliance. 

Table 15 Historical flood events in Monmouthshire. Source: Draft Wye and Usk CFMP 

(Environment Agency 2008)  

Year/
Month

Flood
Source

Watercourse 
Area(s) Affected Details

1908/
Nov 

Fluvial Wye and Usk 
Wye and Usk 
catchments 

Prolonged rainfall 
caused flooding 
throughout both 

catchments 

1929/
Dec 

Fluvial
Wye and 
Monnow 

Monmouth 

River Wye flooded 
areas throughout 

Monmouth, including 
Monnow Street 

1931/
May

Fluvial Usk Abergavenny 
Intense storms caused 
River Usk to flood parts 

of Abergavenny 

1947/
Mar

Fluvial Wye Monmouth 

River Wye at its highest 
level for over 150 years, 
event believed to be of 
greater magnitude than 

the 1% annual 
probability event 

1979/
Dec 

Fluvial
Wye and Usk 
catchments 

Most areas 

Most notable event in 
Wales over the last 40 

years, River Usk 
overtops defences. 

Annual probability of the 
event believed to be 
approximately 2%  

1998/
April

Fluvial and 
surface 
water

Monnow and 
Wye 

Monmouth 

Flooding of the River 
Monnow, particularly in 
Osbaston. Many roads 

flooded hampering 
emergency access 

2002/
Feb

Fluvial and 
surface 
water

Wonastow 
Brook 

Monmouth 

30 properties flooded in 
the Overmonnow area 
of Monmouth. Event 

believed to be 
approximately 10% 
annual probability 
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Year/
Month

Flood
Source

Watercourse 
Area(s) Affected Details

2008/
Sep

Fluvial and 
surface 
water

Monnow and 
Wye 

Monmouth,
Buckholt

Intense rainfall causing 
fluvial flooding in 

Monmouth as well as 
high groundwater 

levels, surface water 
flooding and landslides 

in Buckholt 
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Appendix E – Gwent Flood Arrangements 
Information

Table 16 below summarises the following roles and responsibilities, as identified by the 

Flood Arrangements report. Whilst this provides a summary of the various roles and 

responsibilities of various authorities, the list is not exhaustive and further information is 

available within the report itself or via the authorities involved. 

Table 16 Summary of roles and responsibilities during flood emergencies within 

Monmouthshire 

Authorisation Role/ Responsibility 

Heddlu Gwent Police 

 Establish arrangements for co-ordination 
and liaison between organisations 

 Assist in saving of life and property 

 Co-ordinate arrangements for evacuation, 
if required 

South Wales Fire and Rescue 
Service 

 Life saving through search and rescue 

 Safety management within response zone 

 Salvage and damage control 

 Provision of specialist equipment 

Welsh Ambulance Service/ NHS 
Trust 

 Provide a focal point at the incident 

 Save lives, treat and care for injured 
persons 

 Arrange, prioritise and determine 
evacuation or hospitalisation 

British Transport Police 

 Support Heddlu Gwent Police at the co-
ordination level 

 Provide a secondary line of communication 
with the Railway Operators of an affected 
area.

Local Authorities (general) 

 Co-ordination of local authority response 
and their partners 

 Emergency care for evacuees  

 May provide emergency transport and 
equipment 

 Management of flooded roads not in the 
jurisdiction of South Wales Trunk Roads 
Agency

 Information and liaison services with the 
media and relatives/ friends of evacuees 
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Monmouthshire County Council 

 Staff put on standby on receipt of Flood 
Warning for the River Usk 

 Labour deployed for filling and placing 
sandbags on receipt of Flood Warning for 
the Monnow, Wye or tidal flooding 

 On receipt of Severe Flood Warning, 
arrange provision of sandbags and 
evacuation procedures 

 Prepare arrangements when prevailing 
conditions suggest a risk of flooding of 
residential properties 

 Mobilise their limited pumping equipment 

 Provide transport and temporary 
accommodation for those with nowhere 
safe to go 

Environment Agency Wales 

 Issue flood warnings 

 Maintain and operate vital flood alleviation 
schemes 

 Monitor water levels and flows 

 Check and undertake maintenance of flood 
alleviation schemes 

 Support the joint agency response 

 Provide materials, equipment and 
manpower 

IDB Alliance 

 Liaise with the Environment Agency over 
prevailing conditions 

 Make available equipment and personnel, 
where available 

 If requested by the Environment Agency, 
place personnel on watch when extreme 
tides are predicted 

 Assist in any post-flood remedial works 

British Waterways 

 Protect its structures, including flood 
defences 

 Monitor waterways and weather from 
November to March. If Met Office predicts 
heavy summer rain, place personnel on 
special alert. 

 If required, remove weir boards at Gilwern 
Weir and Ochram Turn Weir 

 In emergency conditions authorise 
insertion of stop planks to prevent a 
breach. 
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Dwr Cymru Welsh Water 

 Repair damaged assets affected by flood 
event

 Provide alternative water supplies if 
necessary 
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Appendix F – Geology and SuDS use in 
Monmouthshire

Table 17  below provides a summary of the geology in Monmouthshire and reference to 

potential SuDS that would be compatible with these geology types, as explained in Section 

4.11.5 of the main report. 

Table 17 Suitable SuDS techniques based on bedrock geology 

SuDS
Technique 

Permeability Geology Description 

Low/Moderate Avon Group Interbedded grey mudstones and thin- 
to medium-bedded skeletal 
packstones with one to several thick 
units of ooidal and skeletal 
grainstones. Thin units of calcite 
mudstone and mudstone locally 
present. Sparse thin ironstones. 
Represents mid to inner shelf/ramp 
deposits with coeval barrier, back 
barrier and coastal plain sediments 

Low/Moderate Downton 
Group 

Sandstone, mudstone, red, green, 
yellow and purple with thin phosphatic 
bone bed and tuffs 

Low/Moderate Mercia 
Mudstone 
Group 

Predominantly red, less commonly 
green-grey, mudstones and 
subordinate siltstones with thick halite-
bearing units in some basinal areas. 
Thin beds of gypsum/anhydrite 
widespread; sandstones are also 
present. Located in the coastal zone 
near Caldicot, Magor and Undy  

Low/Moderate Marros Fissile dark grey siliceous mudstones 
and cherts (Aberkenfig Formation); 
grey, commonly fossiliferous 
mudstones (Bishopston Formation); 
quartzitic sandstones and 
conglomerates. Located on base of 
Usk and Wye valleys. 
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Low/Moderate Penarth Group Dark grey/black mudstones with 
lenticular limestones, sandstones and 
bone beds. Permeability will be 
variable depending on depth and 
extent of weathering.  
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SuDS
Technique 

Permeability Geology Description 

Moderate Pembroke 
Limestone 
Series 

Skeletal and ooidal limestones with 
some calcite- and dolomite-
mudstones, sandstones and 
mudstones, and a few coals and 
cherts. Extensively dolomitised on the 
east crop of the South Wales 
Coalfield.  

Low/Moderate Millstone Grit 
Group 

Fine- to very coarse-grained 
feldspathic sandstones, interbedded 
with grey siltstones and mudstones, 
with subordinate marine shaly 
mudstone, claystone, coals and 
seatearths. 

Low/Moderate Quartz 
Conglomerate 
Group (South 
Wales) 

An upper portion of sandstones with 
alternations of marl, and a lower 
portion of lenticular quartz-
conglomerate beds with sandstones, 
grits and quartzites 

Low/Moderate South Wales 
Coal
Measures
Group 

Grey (productive) coal-bearing 
mudstones/siltstones with seatearths 
and minor sandstones 

Low/Moderate Warwickshire 
Group 

Predominantly red, brown or purple-
grey sandstone, siltstone and 
mudstone, some grey strata, coals not 
common, local conglomerates, 
localised beds of Spirorbis limestone.  
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Low Old Red 
Sandstone 

Limited description available. 
Devonian age sandstone of limited 
permeability. Located throughout 
much of the north and central area of 
Monmouthshire. 




