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FLOOD RISK ASSESSMENT
A site-specific flood risk assessment has been carried out for the proposed Highthorn surface mine in
accordance with the NPPF (Department for Communities and Local Government, 2012) and the NPPG
document, ‘Flood Risk & Coastal Change’ (Department for Communities and Local Government, 2014).
The assessment is set out in the order shown on the check list provided in the guidance with identical
section headings and numbering where possible. This raises all the pertinent questions with regard to
flood risk. Reference has also been made to the Environment Agency’s Flood Risk Assessment Guidance
Note 3 (Environment Agency, 2012).

1. DEVELOPMENT DESCRIPTION AND LOCATION
1a. Type of Development and Location
It is proposed to develop a surface mine on agricultural land at Highthorn and, following the recovery of
shallow coal reserves, backfill the excavations and restore the site in a progressive manner.
The centre point of the Highthorn site is located approximately 2km south-east of Widdrington, 2km east
of Widdrington Station and 2.5km north-north-west of Ellington in the County of Northumberland
(Figure 1). The Grid Reference for the centre of the site has been taken as 426865 594525 (1/50,000
Ordnance Survey Sheet No. 81, Alnwick & Morpeth).
The site is bounded to the west by the A1068, the north-east by the C110 and on all other sides by
agricultural land. Hemscott Hill Farm lies in its eastern part, whilst the former Highthorn Farm lies
immediately to the south.
1b. Vulnerability
Table 2 of the NPPG classifies mineral workings as, ‘less vulnerable’, development.
1c. Local Development Documents
The current mineral planning policies for Northumberland are the, ‘saved’, policies in the Minerals Local
Plan (Northumberland County Council, 2000). Highthorn site forms part of an area previously identified
in the Plan as, ‘constrained’, with regard to surface mine development.
The saved policies will be reviewed and updated through documents prepared as part of the Local
Development Framework (LDF) or Local Plan (Northumberland County Council, 2015). The LDF will
set out the spatial strategy, policies and proposals to guide the future development and use of land in
Northumberland up to the year 2031. The Council must ensure that. ‘it coordinates and prepares LDF
documents and policies, including preferred development locations, infrastructure and delivery plans that
have had regard to the intent and steer from national policies, as well as local aspirations, needs and
demands’.
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The Core Strategy Development Plan Document will contain the Council's strategic planning policies
with regards to mineral extraction. The Core Strategy may also allocate strategic sites for minerals
extraction and further allocations may be made in the Delivery Development Plan Document.
The Local Plan for the former Castle Morpeth District Council was adopted in February 2003 and saved
Policy RE5 introduced the following measures to tackle surface water runoff and flood defences:
‘Proposal for new development shall not be permitted in flood risk areas or where development may
increase the risk of flooding elsewhere unless it can be demonstrated by means of a flood risk assessment
and sequential test that:
(a)
(b)
(c)
(d)

there is no alternative option available at a lower risk of flooding;
there will be no unacceptable risk of flooding;
there will be no unacceptable increase in risk of flooding elsewhere, as a result of the
development; and
appropriate mitigation measures can be put in place to minimise the risk of flooding and the
measures can be controlled by appropriate planning conditions or a Section 106 agreement can
be secured.’

Flood risk in the Highthorn area is discussed and assessed in two documents, namely: the North East
Northumberland Catchment Flood Management Plan (CFMP) (Environment Agency, 2009) and the
Northumberland County Council Level 1 Strategic Flood Risk Assessment (SFRA) (Scott Wilson, 2010).
The CFMP notes that there is little or no risk of flooding in the area around Highthorn site (Sub-Area 9
‘Coastal’) and that Policy 1 will be implemented. This means that little or no expenditure will be made on
the maintenance of agricultural defences and upstream channels. Natural river processes will be
encouraged and rural areas will be used for flood storage. The management of tidal flooding will continue
to be covered by the Shoreline Management Plan.
1d. Sequential/Exception Test
By far the majority of the site is shown on the Environment Agency’s Flood Map to lie in Flood Zone 1.
An extract of the map is shown in Figure E1. Those parts of the site identified as Flood Zones 2 and 3
refer to coastal flooding from marine incursion and not fluvial flooding. The mineral excavations and the
soil and overburden storage mounds have been confined to Flood Zone 1, unless other environmental
considerations have had to be considered (i.e. the provision of visual and acoustic screening). Any
temporary loss of storage capacity will be fully compensated by the mining scheme; otherwise the site
cannot be moved to an area of lower flood risk and the Sequential Test is satisfied.
Mineral workings, other than those for sand and gravel, are classified as, ‘less vulnerable’, in terms of
their flood risk. Table 3 of the NPPG indicates that an exception test is not required for less vulnerable
sites in Flood Zone 1.
1e. Risk of Flooding to Occupants during and after Restoration
There is only one dwelling on the site at Hemscott Hill Farm and this will not be affected by the proposed
surface excavations and storage mounds. The farmhouse and the majority of the agricultural buildings lie
in Flood Zone 1 and this situation will not change if the site is developed as planned. There are no plans
to construct any new dwellings on the site.
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Figure E1 Extract of Environment Agency Flood Map adapted from Envirocheck Reports
DAB Geotechnics Ltd.
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The health and safety of site operatives will be adequately assessed and monitored in line with the
existing safety legislation: principally the Quarries Regulations, 1999.
Surface and groundwaters will be properly managed. Any flooding of the excavations will not pose a risk
to members of the public or other properties. The site will be restored to agriculture and areas of
ecological interest with attenuation capacity. The existing landform will be largely replicated.

2. DEFINITION OF FLOOD HAZARD
2a. Sources of Flooding
The site is not at risk of flooding from rivers or, ‘blue-line’, watercourses. There are no records of any
historic fluvial flooding of the site. Rainfall levels and surface flows may rise due to the predicted effects
of climate change, but any long term changes are unlikely to be significant during the working life of the
site (7 years).
The Ordnance Survey topographic plans indicate that the land surface is very gently inclined towards the
east and where surface water might otherwise flow onto the site from the west, it is partly intercepted by
the A1068 public road (Figure 6). The land surface is not inclined into the site along its northern and
south-eastern perimeters. Any surface flow from the coastal dunes to the north-east is negligible and is
largely intercepted by the C100. The risk of pluvial flooding from external sources is therefore considered
to be low.
An agricultural drainage system is present on the site, but detailed plans are not available. Some of the
drainage has been damaged by historic mining subsidence, most especially in the south-east. Areas of
standing water also form during prolonged periods of inclement weather when the drainage capacity is
exceeded, but these are not permanent. The Environment Agency’s internet website (Environment
Agency, 2015) indicates that some parts of the site are subject to surface water flooding, but it is not at
risk of flooding from reservoirs and it does not lie in a flood warning area.
Flooding may occur if the drainage channels at the proposed surface mine prove inadequate or if pumping
operations are suspended, but this will be confined within the mineral workings. The effect will be minor
and the risk is fully accepted by the developer. The mineral workings will be backfilled and the existing
landform largely replicated. An agricultural drainage system will be installed and greenfield runoff rates
will be re-established so that the risk of flooding both within and downstream of the site will not be
increased.
The lower reach of Hemscott Burn, some of the associated agricultural drainage channels and the adjacent
land that lies below 4m AOD is recorded on the Environment Agency’s Flood Map as being at risk of
coastal flooding. The risk will not change as a consequence of the proposed development and by far the
majority of the land so affected has been excluded from the working area to maintain storage capacity.
The soil storage mounds along the north-eastern perimeter have been located at a minimum level of 4.5m
AOD wherever possible. These are required for essential visual and acoustic screening purposes. Flood
water will still be able to enter the working area along Hemscott Burn. Any temporary loss of storage
capacity in Flood Zones 2 and 3 will be fully compensated by the surface excavations.
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Some of the strata on the site are already dewatered by historic pumping at Ellington Colliery. The Coal
Authority is now abstracting water at Lynemouth with a view to controlling the recovery that has
occurred since the colliery was closed. It is planned to lower the groundwater levels so that all the strata at
Highthorn are dewatered, but if this cannot be achieved, the water will be abstracted by conventional
pumping at the site. The risk of flooding due to groundwater should therefore be very low.
There are no sewers on the site and there are no plans to use sewers for drainage purposes.
2b. How Flooding Could Occur
It is possible that during periods of prolonged inclement weather, the proposed excavations may become
partly flooded as a consequence of surface runoff. This will depend on the capacity of the drainage
channels that will be formed in the workings and the capacity and reliability of the pumps that are
deployed. The same will apply with respect to the groundwater if this cannot be abstracted at Lynemouth.
This operational hazard is relatively commonplace in surface mining and is fully accepted by the
developer. It will not affect any properties lying outside the site.
Coastal flooding may also occur during the operation of the site as a consequence of high tides and
adverse meteorological conditions. The onset of such flooding can be extremely rapid. Deep, fast-flowing
water can create an extreme hazard. The severity of such flooding will depend on a number of factors,
often in combination: the height of tides; weather systems; wind and wave conditions; topography; the
effectiveness of drainage systems; and the condition of any flood defences.
The tidal variations shown in Figure E2 refer to March 2015. Particular attention is drawn to the high
spring tides that occurred on and around 21st and 22nd March when sea water was observed to wash along
the toes of the foredunes at Hemscotthill Links and, in the absence of any defence works, flow upstream
along the lower reaches of Blakemoor and Hemscott Burns (Photographs 14, 15, 16, 25, 26 and 27).
Such tides occur on a regular basis and unless there are adverse weather conditions, such as a strong
onshore winds and elevated wave heights, the risk to site operations should be minimal.

21st March

High Tide 5.40m (0334h)
High Tide 5.60m (1543h)

Low Tide 0.50m (0948h)
Low Tide 0.20m (2218h)

22nd March

High Tide 5.40m (0416h)
High Tide 5.60m (1627h)

Low Tide 0.50m (1032h)
Low Tide 0.30m (2301h)

Figure E2 March 2015 Tidal Variations at Amble (UK Hydrographic Office, 2015)
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The tidal data presented in Table E1 has been taken from the Hemscott Hill ROMP Environmental
Statement and confirms that the risk of coastal flooding will be higher during less frequent events (i.e.
increased return periods). Any marine water that enters the site by way of the Hemscott Burn will create
an operational hazard, but the risk is fully accepted by the developer.

MLWS
-1.90

MHWS
2.40

Return Period (Years)

HAT
3.10

1 in 10

1 in 25

1 in 50

1 in 100

1 in 200

3.18

3.27

3.36

3.46

3.53

Table E1 Tide Levels in the Druridge Bay Area (m AOD) (Royal Haskoning DHV, 2013)
Notes
1.

The gravitational forces of the moon and sun create areas of high and low water on the earth's surface. As the earth rotates
the location of high and low tide changes. The moon has the greatest effect on the water compared with the sun due to its
closer proximity to the earth and the configuration of the sun and moon, whether aligned or offset, has an effect on the tidal
range.

2.

Tides of increased range occur near the times of full moon and new moon. The gravitational forces of the moon and the sun
act to reinforce each other. Since the combined tidal force is increased the high tides are higher and the low tides are lower
than average. Spring tide is a term which implies, a ‘welling up’, of water and bears no relationship to the season of the
year.

3.

Tides of decreased range occur near the times of first and third quarter phases of the moon. The gravitational forces of the
moon and the sun counteract each other. Since the combined tidal force is decreased the high tides are lower and the low
tides are higher than average. ‘Neap’, comes from a Greek word meaning scanty.

4.

Highest astronomical tide (HAT) is the highest level, and lowest astronomical tide (LAT) the lowest level that can be
expected to occur under average meteorological conditions and under any combination of astronomical conditions. HAT
and LAT are not extreme levels, as certain meteorological conditions can cause a higher or lower level, respectively. The
level under these circumstances is known as a, 'storm surge' ('negative surge' in the case of a level lower than LAT). HAT
and LAT are determined by inspecting predicted sea levels over a number of years.

5.

The height of mean high water springs (MHWS) is the average throughout the year (when the average maximum
declination of the moon is 23.5° of two successive high waters during those periods of 24 hours when the range of the tide
is at its greatest. The height of the mean low water springs (MLWS) is the average height obtained by the two successive
low waters during the same period.

2c. Existing Surface Drainage
The proposed site is currently used for agricultural purposes. An agricultural drainage system has been
installed, but detailed plans are not available and parts have been damaged by mining subsidence.

3. PROBABILITY
3a. Flood zones
The Environment Agency’s Flood Map shows that by far the majority of the site is located in Flood Zone
1 (i.e. in an area that has less than 0.1% AEP of flooding), but there are adjacent areas subject to coastal
flooding.
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3b. Strategic Flood Risk Assessment
A Strategic Flood Risk Assessment has been prepared for the area administered by Northumberland
County Council (Scott Wilson, 2010). This confirms that most of the site lies in Flood Zone 1 and shows
the areas at risk of coastal flooding.
3c. Probability of Flooding
The principle risk of flooding relates to the capacity of the pumping and drainage system during the
operation of the site and its ability to conduct water at an adequate rate. It will therefore be designed with
this in mind. The consequences of partial inundation of the mineral workings are fully accepted by the
developer.
There will be a continued risk of coastal flooding during the operation of the site, but most of the areas
affected will lie outside the working area.
The design of the restoration drainage system will be in line with the usual standards for agricultural
restoration. An adequate level of protection will be provided against flooding. Putting aside any changes
that might arise due to climate change, the risk of flooding on the site should remain at pre-development
levels because the existing landform will be largely replicated.
3d. Runoff
It is proposed to discharge treated water from the mineral workings into Hemscott Burn, subject to the
consent of the Environment Agency and the Lead Local Flood Authority (LLFA). The discharge flows
will be maintained at greenfield rates or at some other rate to be agreed with the LLFA. Permission will
also be sought from the LLFA to temporarily remove the upper reaches of Hemscott Burn in accordance
with the Land Drainage Act (1991).

4. CLIMATE CHANGE
Surface runoff from the site will increase as a consequence of the greater intensities of rainfall that are
likely to occur as the climate changes. The design of the site drainage system will therefore cater for an
increase in rainfall intensity of 10% during its operational and post-restoration stages. This assumes that
development will commence in 2017 and will be completed within a 7 year timeframe.
Sea levels are also expected to rise as a consequence of climate change. The UK Climate Impacts
Programme provides suitable guidance to central and local government. The data shown in Table E2 have
been taken from Planning Policy Statement 25, ‘Development and Flood Risk’ (Department of
Communities and Local Government, 2010).
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Net Sea Level Rise (mm/yr) relative to 1990
Administrative Area
East of England, East Midlands, London, South-East
England (south of Flamborough Head)
South-West
North-West England, North-East England
(north of Flamborough Head)

1990-2025

2025-2055

2055-2085

2085-2115

4.0

8.5

12.0

15.0

3.5
2.5

8.0
7.0

11.5
10.0

14.5
13.0

Notes
1. For deriving sea levels up to 2025, the 4mm/yr, 3mm/yr and 2.5mm/yr rates (covering the three groups of administrative
Regions respectively), should be applied back to the 1990 base sea level year. From 2026 to 2055, the increase in sea level in this
period is derived by adding the number of years on from 2025 (to 2055), multiplied by the respective rate shown in the table.
Subsequent time periods 2056-2085 and 2086-2115 are treated similarly.
2. Refer to DEFRA FCDPAG3 Economic Appraisal Supplementary Note to Operating Authorities – Climate Change Impacts,
October 2006, for details of the derivation of this table. In particular, Annex A1 of this Note shows examples of how to calculate
sea level rise.
3. Vertical movement of the land is incorporated in the table and does not need to be calculated separately.

Table E2 Recommended Contingency Allowances for Net Sea Level Rise
The rise in sea level will change the frequency of occurrence of high water relative to today’s sea levels,
assuming no change in storminess. There may also be secondary impacts such as changes in wave heights
due to increased water depths, as well as possible changes in the frequency, duration and severity of storm
events. Changes to the drivers associated with coastal erosion (surges, waves, coastal sediment supply and
morphology and relative sea level rise) will affect the probability of flooding to new developments.
However, it is not thought that climate change will lead to a significantly increased risk of coastal
flooding during the operation of the site because of its relatively short timescale.

5. DETAILED DEVELOPMENT PROPOSALS
An account of the proposed development is provided in the Environmental Statement and Section 1.5 of
the main report. Details are shown on the 1/15,000 scale Composite Working Method Plan (Dwg. No.
PA06) and the 1/15,000 scale Phasing Plans (Dwg. Nos. PA07 to PA11). The layout of the site is
governed by the geology of the area, in particular the location of the mineral reserves.
None of the areas most sensitive to flooding, such as the site offices, is considered to be at risk because
the drainage system will be designed to ensure that surface runoff is properly managed. Mobile plant will
be deployed to excavate the overburden and process the recovered coal and this can be quickly evacuated
from any areas that might become flooded. Fuel oils will be stored in accordance with the Control of
Pollution (Oil Storage) (England) Regulations 2001.
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6. FLOOD RISK MANAGEMENT
The site is not at risk of fluvial flooding. No protective measures are required in this respect. The risk of
flooding by surface runoff and groundwater is restricted to the proposed working area. Climate change is
unlikely to increase this risk during the relatively short period of operation, but even if this should prove
to be the case it will not affect Hemscott Hill Farm and properties lying outside the site boundary.
The risk of coastal flooding is unlikely to change significantly during the development of the site, but the
consequences of marine incursion are manageable. Hemscott Hill Farm and adjacent properties will not be
affected.

7. OFF-SITE IMPACTS
7a. Impact of Flood Prevention Measures
The proposed development is not located in a floodplain so there will be no loss of flood storage capacity
or conveyance. There are no flood defence works on or adjacent to the site. The upper reaches of
Hemscott Burn will be temporarily removed during the course of the surface mining operations, but the
re-instated channel will be designed to have sufficient banks full capacity to accommodate flood flows
corresponding to at least a 1 in 100 year return period. Allowance will be made for the effects of climate
change. There should be no increased risk of downstream flooding.
Where possible, the soil storage mounds along the north-eastern perimeter of the working area have been
located outside the area at risk of coastal flooding with a freeboard of not less than 0.50m. These mounds
are required for essential visual and acoustic screening purposes and where they encroach onto Flood
Zones 2 and 3, any loss of storage capacity will be fully compensated in the surface excavations. Marine
water will still be able to flow up Hemscott Burn into the working area.
7b. Runoff
During the Operation of the Site
The rate and volume of surface runoff will increase after the stripping of soils and the removal of
overburden. However, all such runoff will be contained within the site by the excavated slopes and cut-off
ditches and some will be able to infiltrate the exposed bedrock.
Upon Completion of the Site
The developer is aware that the Environment Agency and the LLFA are determined to prevent increased
runoff from development sites, even in Flood Zone 1. The site will be restored to agriculture and areas of
ecological interest with attenuation capacity. The present landform will be largely replicated and
greenfield runoff rates will be re-established. The risk of downstream flooding will not be increased and
that of coastal flooding will remain unaffected.
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8. RESIDUAL RISKS
8a. Residual Flood Related Risks
By far the majority of the site lies in Flood Zone 1. The residual risk of flooding from fluvial sources (i.e.
in the event of a flood of greater than 0.1% AEP) is negligible. The excavations might become partly
flooded should the pumping and drainage system prove inadequate, but the risks and consequences are
fully accepted by the operator.
The existing landform will be largely replicated as part of the restoration scheme, but attenuation capacity
will be provided. It is possible that during prolonged wet weather the capacity of the drainage system will
be exceeded, though this will be designed to take into account the predicted effects of climate change.
Some parts of the site could become flooded with surface water, but only on a temporary basis. This
would reflect the current situation.
8b. Management of Residual Risks
The residual risks of flooding will be managed by the developer and site operator, H. J. Banks & Co. Ltd.
until such time that the restored site is returned to the landowners.
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