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1.1

FLOOD RISK ASSESSMENT

INTRODUCTION
Background

A Planning Application is being prepared for a Bagging Plant at Killerby Quarry, Catterick, North
Yorkshire, hereafter referred to as ‘the Application Site’. Planning Permission was granted by
North Yorkshire County Council (NYCC) for the Killerby Quarry on 4th April 2018 (decision notice
number C2/10/02487/CCC).
Hafren Water has been commissioned to carry out a Flood Risk Assessment (FRA) to take into
account changes to the use and surfacing of the Application Site, as well as the potential risk
from existing flood hazards. The FRA excludes the access road because, this element has
already been consented as part of the Quarry Permission.
The assessment has been carried out in accordance with the National Planning Policy
Framework (NPPF) and Planning Policy Guidance (PPG), and in light of FRA reports produced for
other parts of the Killerby Quarry site. Potential impacts have been identified and mitigation
measures proposed, where necessary.
1.2

Data sources

The following data sources were used in this FRA:
Tarmac


Site Layout and Drainage, Drawing 44130/036, Eastwood and Partners, 14/12/2020

Ordnance Survey (OS)


1:25,000 and 1:50,000 series mapping

British Geological Survey (BGS)


Geology viewer (BGS website) and Webmap Service

Cranfield Soil and Agrifood Institute (landis.org.uk website)


Soils map

Environment Agency (EA)


Product 4 data



Humber River Basin District Management Plan, 2015

North Yorkshire County Council (NYCC)


Planning Permission decision notice C2/10/02487/CCC



Local Flood Risk Strategy (2014)
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Hambleton District Council


Level 1 Strategic Flood Risk Assessment (March 2017)

Hafren Water


Flood Risk Assessment of Killerby Quarry (for Environmental Statement), May 2010



Water Management Plan, 2018

1.3

National Planning Policy Framework and Planning Practice Guidance

This FRA has been undertaken with regard to the statutory requirements of the National Planning
Policy Framework (NPPF) and with reference to Planning Practice Guidance (PPG) in relation to
development and flood risk. The latter ensures that flood risk is taken into account at all stages
of the planning process and that inappropriate development in areas potentially at risk of
flooding is avoided.
The Bagging Plant can be described as ‘general industry’ and is therefore categorised as ‘low
vulnerability’ by the PPG flood risk vulnerability classification (PPG Flood Risk and Coastal
Change, Table 2).
1.4

Local policy

The Local Planning Authority and Lead Local Flood Authority is North Yorkshire County Council
(NYCC).
The North Yorkshire Local Flood Risk Strategy document outlines that in dealing with flood risk one
of the key objectives is that:
‘… new developments in North Yorkshire do not increase flood risk to existing communities and
meet the highest possible standards for sustainability and environmental protection.’ (Section
1.4.3).
As part of the Hambleton District Council (HDC) authority area, the Application Site is subject to
policies and recommendations outlined within the HDC’s Level 1 Strategic Flood Risk Assessment
(2017). These recommendations include:
‘1. No development within Flood Zone 3b’;
‘2. Consider surface water flood risk alongside fluvial flood risk’;
‘5. Use of appropriately sourced SuDS’.
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The L1 SFRA also recommends that a local flood evacuation plan be developed for sites at risk
from flooding.
The Application Site also comes under the Humber River Basin District Management Plan
(Environment Agency, 2015), which states that development in the Swale catchment should aim
to: ‘tackle diffuse rural pollution, promote natural flood risk management and mitigate the
impact of morphological changes’ as part of local measures put in place by the Board of Dales
to Vales Rivers Network.
The North Yorkshire County Council SuDS Design Guidance (2018 Update) states:
‘A minimum 30% [climate change] allowance applies to all development sites. This should be
applied as a 30% increase in the design rainfall for the site within the finalised calculations (by
planning condition).’
‘The runoff volume from the developed site for the 1 in 100 year 6 hour rainfall event must not
exceed the greenfield runoff volume for the same event.’
1.5

Regulatory requirement for this assessment

The Application Site is located within the Environment Agency’s indicative Flood Zone 1, where
the probability of fluvial flooding in any one year is <0.1% Annual Exceedance Probability (AEP).
Due to its area exceeding 1 hectare (ha) there is a regulatory requirement for completion of a
FRA.
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BASELINE CONDITIONS

2.1

Location and setting

The Application Site is located within Killerby Quarry approximately 1 km southeast of Catterick
and just east of the A1 road in North Yorkshire (Drawing 2811/FRA/01). The Application Site is
3.1 ha in area excluding the access road.
The wider Killerby Quarry area is 215 ha in extent, and comprises three main areas; Killerby West,
Killerby East and Killerby South. The Application Site is located within Killerby South, and is
centred on National Grid Reference (NGR) SE 2595 9540.
2.2

Topography

The Application Site currently has elevations of between 41.5 metres Above Ordnance Datum
(m AOD) towards the northern boundary and 50.0 m AOD at the southern boundary. Existing
ground within the Application Site has a southeast to northwest aspect.
Surrounding land slopes gently (approximately 1%) downwards to the north and the River Swale
where elevations are between 40 and 45 m AOD. Ground elevations reach a local high point
(61 m AOD) approximately 500 m to the south of the Application Site, beyond Low Lane and
towards the A1.
2.3

Hydrology and flood defences

The hydrological characteristics of the site and its environs are derived from Ordnance Survey
maps and information from the Environment Agency.
2.3.1

Watercourses and drainage

The nearest main watercourse to the Application Site is the River Swale, located 1 km to the
north. The nearest named ordinary watercourse is the Fiddale Beck located 0.4 km northeast.
This channel was historically fed by several agricultural drains from the current quarry area as
well as existing drains from surrounding farmland. It flows eastward into the River Swale some 2.3
km to the northeast of the Application Site, and converges with several agricultural drains on
farmland to the east of the site (Drawing 2811/FRA/01).
Dewatering and mineral processing of the sand and gravel during site working results in
controlled discharges to Fiddale Beck.

December 2020

Version: F1
Page 4

Tarmac
Killerby Quarry Bagging Plant

2.3.2

FLOOD RISK ASSESSMENT

Waterbodies

The nearest waterbodies on land surrounding the Application Site is a surface water lagoon
located in the Killerby South working area, 0.3 km to the northeast of the site. This lagoon is
2.45 ha in area and discharges into Fiddale Beck.
Other waterbodies include a series of ponds associated with former mineral workings located on
the opposite, northern bank of the River Swale, approximately 1.2 km from the Application Site.
Also, ‘The Carr Pond’ at Lodge Farm, 1.1 km to the south, and small ponds at Glebe Farm, 0.4 km
to the south, Kirkby Hall 2 km to the east, High Goskins 1 km to the southwest and Sowber Hill
Farm 1 km to the northwest.
2.3.3

Flood defences

According to the Environment Agency asset management database the right bank of the River
Swale adjacent to some areas of the wider Killerby Quarry contains two flood defence structures
(Appendix 2811/FRA/A3).

They comprise privately owned high ground (ID 139096) of an

unknown elevation and provide an unspecified standard of protection. Further to the east is an
Environment Agency maintained flood embankment (ID 52609) ranging in elevation from 38.12
mAOD to 42.43 mAOD, which provides an unspecified standard of protection. Both structures
are classed as being in ‘fair’ condition by the Environment Agency, which is the minimal
acceptable standard for such an asset.
2.3.4

History of flooding

Historic flood information from the Environment Agency identifies areas along the left bank of the
River Swale as having experienced fluvial flooding in 1995 (Appendix 2811/FRA/A3).

The

affected area is on the opposite bank to Killerby Quarry and therefore does not include the
Application Site.
2.4

Ground conditions

Bedrock beneath the site comprises the Brotherton Formation limestone (British Geological
Survey, 2019). This is a sedimentary deposit.
The Brotherton Formation is classified as a Principal Aquifer (Environment Agency Groundwater
map, 2019), defined as ‘geology that exhibit high permeability and/or provide a high level of
water storage. They may support water supply and/or river base flow on a strategic scale.’
Superficial deposits at the site comprise Alluvium deposits (clay, silt, sand and gravel). These
deposits are identified as a Secondary A Aquifer. Diamicton and River Terrace deposits are also
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present in the south of Killerby South and to the east of Killerby East (British Geological Survey
(BGS), 2017).
According to the classifications given by the Cranfield National Soil Resources Institute (2019),
the predominant soil type on-site is ‘Freely-draining slightly acid loamy soils.’
2.5

Proposed development and water management system

The extent of the Application Site is 3.1 ha which includes the Bagging Plant and associated
infrastructure (Appendix 2811/FRA/A1).
An area of 2.65 ha of roller-compacted concrete will be created within the Application Site
which will have a minimum elevation of 44 m AOD towards the north east corner.
Two silt settlement lagoons will be created in quarry workings of Killerby South, approximately 500
m to the north of the Bagging Plant. The lagoons will treat and attenuate surface run-off and it is
understood that excess water can be discharged under an existing permit into Fiddale Beck
which flows into the River Swale.
The Bagging Plant will be removed and the site quarried before it is returned to agriculture.

December 2020

Version: F1
Page 6

Tarmac
Killerby Quarry Bagging Plant

3

FLOOD RISK ASSESSMENT

APPROACH TO THE FLOOD RISK ASSESSMENT

3.1

‘Flood risk’

This FRA considers the likelihood of flooding, the associated hazards and the vulnerability of the
flood receptor. These factors are combined to produce the single measure, ‘flood risk’.
Requirements for assessment of flood risk are addressed by due consideration of NPPF, PPG and
prescribed components, as required by the LLFA, North Yorkshire County Council.
3.2

Flood receptors

3.2.1

Receptors internal to the site

The NPPF guidance classifies sites used for general industry such as the proposed Bagging Plant
as ‘low vulnerability’ (Table 2: Flood Risk Vulnerability Classification). The NPPF guidance
recommends less vulnerable land use classifications as appropriate development within all flood
zones.
3.2.2

Receptors external to the site

The nearest residential properties that are potentially down-gradient (i.e. at a lower elevation)
from the site are Broad Close Farm, located approximately 0.2 km to the east, Hook House Farm
0.6 km to the southeast and Killerby Hall and Hall Cottages 0.75 km to the north. Residential
property is classified as a ‘highly vulnerable’ receptor to flood risk both to and from a site’s
development (NPPF Table 2). This level of vulnerability increases the potential severity of the
consequences of flooding for such receptors. The overall degree of flood risk may thus be higher
for these receptors for a given severity of flood event.
Other nearby residential properties to the site are up-gradient and therefore not potentially at
risk from flooding due to the proposed development and include Broadclose Cottage, Glebe
Farm and Killerby Hall Lodge and Farm 0.28 km southwest, 0.4 km south and greater than 0.75 km
to the northwest of the site respectively.
Other third-party receptors, outside the site, comprise agricultural land and roads which are
classed as ‘low vulnerability’ or water compatible.
The location of the above receptors is shown on Drawing 2811/FRA/01.
3.3

Design events and flooding pathways

As required by the NPPF guidance, an assessment of fluvial and pluvial (surface water) flood risk
should be undertaken with 1 in 100-year return period events. This should include the effects of
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climate change as described in Section 3.4 of this report. This design event is referred to as the
1 in 100-year plus climate-change event.
This FRA considers the following flood sources:


Fluvial flow



Surface water run-off



Groundwater



Sewer and/or water mains leakage

The potential for the development to qualitatively increase or decrease flood risk at receptors is
assessed so that targeted measures to obtain a qualitative reduction can subsequently be
taken, if necessary.
3.4

Climate change adjustment

Within the UK, projections of future climate change indicate that there will be more frequent,
short duration, high intensity rainfall events and periods of long duration rainfall. The NPPF
recommends that the effects of climate change are incorporated into Flood Risk Assessments.
Recommended precautionary sensitivity ranges for peak rainfall intensities and peak river flows
are outlined in the Environment Agency document, ‘Adapting to climate change: Advice for
flood and coastal erosion risk management authorities’ (April 2016) and are summarised in Table
2811/FRA/T1, below.
2811/FRA/T1: Recommended increases in rainfall parameters due to climate change
Peak rainfall intensity
- applies across all
of England

Years
‘2020s’ (2015 to
2039)

‘2050s’ (2040 to
2069)

‘2080s’ (2070 to
2115)

Upper estimate

+10%

+20%

+40%

Central estimate

+5%

+10%

+20%

Environment Agency standing advice on climate change allowances for the Humber
catchment area (2016) state that ‘less vulnerable’ sites in all flood zones should use the Central
estimate (50%ile) for climate change allowances. NYCC SuDS Design Guidance (2018 Update)
requires a minimum uplift in rainfall intensity of 30%, however, given the absence of nearby highly
vulnerable receptors and the availability of significant attenuation storage within the quarry area
a climate change allowance of 20% has been applied.
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4.1
4.1.1

To the site
Fluvial flooding

Fluvial flooding occurs when a watercourse cannot accommodate the volume of water
draining into it from surrounding land.
The Environment Agency’s ‘Flood Map for Planning’ shows that the Application Site is located
within Flood Zone 1. This is described as land having a less than 1 in 1,000 (<0.1%) probability of
river flooding in any year. The Environment Agency’s Flood Map for Planning is shown on
Drawing 2811/FRA/02.
The Application Site has no known history of flooding (Section 2.3.4).
Fluvial flood risk to the Application Site is considered to be ‘low’. Therefore, mitigation of its
potential flood risk to the Application Site is not required.
4.1.2

Surface water flooding

Surface water flooding occurs when rainwater does not drain away through the normal
drainage system or soak into the ground, but instead, lies on or flows over the ground. This can
typically happen following high rainfall storm events.
The Environment Agency’s mapping of ‘Risk of Flooding from Surface Water’ (Drawing
2281/FRA/03) shows that the Application Site has a ‘low’ to ‘negligible’ risk of surface water
flooding. This means that each year, this area has a chance of flooding of less than 1 in 1000years (<0.1%) and no mitigation is required.
4.1.3

Groundwater flooding

Groundwater is present within the sand and gravel beneath the proposed Bagging Plant.
Groundwater levels are known from the extensive records derived from site monitoring
boreholes. These boreholes were monitored between May 2008 and February 2018. The nearest
three boreholes to the Application Site indicate groundwater levels of between 40.51 - 42.51 m
AOD or 1.09 - 11.58 metres below ground level (mbgl) within the sand and gravel deposit. The
sand and gravel layer is overlain by clay.
The majority of the Bagging Plant area will have a minimum elevation of 44 m AOD.
Groundwater flood risk is considered to be ‘low’ to ‘negligible’ and no mitigation is required.
4.1.4

Flooding from sewers and water mains
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Major sewage and water mains are unlikely to be present in the Application Site due to its former
use for agriculture. The overall risk of flooding from these sources is therefore considered to be
‘negligible’ and no mitigation is required other than a precautionary approach during any
below ground excavation during construction.
4.2

To the surrounding area

Potential sources of flood risk from the developed site to external receptors (Section 3.2.2) are
limited to increased run-off due to changes in ground cover. The site is not located within a
floodplain and therefore will not cause a loss of floodplain storage or alter flood flow paths which
would otherwise lead to an increase in fluvial flooding in external areas.
Ground at the Application Site currently comprises well-drained loamy soils. The proposed roller
compacted concrete area of the Bagging Plant (2.65 ha) will reduce infiltration and thereby
increase surface run-off. In order to assess the impact of this change in ground cover pre and
post-development run-off rates have been calculated as described below (a calculation record
is provided in Appendix 2811/FRA/A2).
4.2.1

Pre-development surface water run-off

Greenfield peak run-off rates for the roller compacted concrete area that is to be actively
drained (2.65 ha) has been estimated using the IH24 method (equation 7.1, Institute for
Hydrology Report No 124, 1994).
The IH124 method to give a mean annual peak run-off (QBAR) is of the form:
QBAR = 0.00108AREA0.89SAAR1.17SOIL2.17
Where:

QBAR
AREA
SAAR (4170)
SOIL

=
=
=
=

mean annual peak run-off (m3/s)
area to be positively drained (km2)
mean annual rainfall (mm)
soil index

A soil index value of 0.37 was chosen to be indicative of the ‘loamy, freely-draining’ soils
underlying the existing site and mean annual rainfall of 632 mm.
The QBAR peak greenfield run-off rate from the Bagging Plant area (2.65 ha) is estimated to be 6.8
l/s (see Appendix 2811/FRA/A2 for calculation record).
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Post-development surface run-off

Surface run-off after the roller-compacted concrete area (2.65 ha) has been constructed has
been estimated for the 6-hour, 1 in 100-year design storm event plus climate change using the
Rational Method.
The Rational Method to give peak run-off in litres per second (Qp) is of the form:
Qp = 2.78 CiA
Where:

C
i
A

=
=
=

run-off co-efficient (dimensionless)
rainfall intensity (mm/hr)
artificially drained area (ha)

The run-off co-efficient, C, varies for different ground cover. A value of 0.9 has been selected for
the roller compacted concrete area, which is consistent with the ‘Wallingford Procedure for
design and analysis of urban storm drainage’ (HR Wallingford, 1981) and other published
research.
Design storm rainfall intensities at the site were obtained from the Flood Estimation Handbook
(FEH) Webservice. Rainfall intensity is dependent on storm duration, representing the likely
critical duration for the receiving drainage system. For this assessment, a 6-hour storm duration
has been used in accordance with CIRIA SuDS Manual (C753) and NYCC SuDS guidance. The
effect (20%) of climate change on rainfall intensities has been taken into account in
accordance with the NPPF and PPG (see Section 3.4).
Appendix 2811/FRA/A2 provides a calculation record of run-off values for the artificially drained
roller compacted concrete area of the Bagging Plant. Key information from these calculations is
summarised in Table 2811/FRA/T2.
2811/FRA/T2: Run-off volumes from the Bagging Plant area
Phase of development

Method

Pre-development

IH124

Post-development

Rational

CC = Climate Change

Run-off rate
(l/s)

Run-off
volume (m3)

QBAR

6.8

148

1 in 100 years (+CC 20%)

95.5

2,063

Event

1

1 For a storm duration of 6 hours

Surface run-off from the post-development site exceeds greenfield run-off and will require
mitigation to manage the potential for increased flood risk to external areas (Section 5).
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MITIGATION MEASURES
Increased surface run-off

In order to manage the potential increase in flood risk to external receptors during operations,
run-off from the roller-compacted concrete area of the Bagging Plant will require active
management. Other areas of the Application Site will remain in near greenfield condition and
drainage will not be managed.
It is proposed that run-off from the roller compacted concrete area of the Bagging Plant will be
drained to a sump in the north east corner of the Application Site. This will involve three west to
east running drainage channels feeding into a south to north running ditch along the eastern
boundary which discharges into the sump. Water in the sump will be pumped to new silt lagoons
in the quarry working area of Killerby South 500 m to the north of the Bagging Plant (Appendix
2811/FRA/A1). An estimate of the volume of run-off during a 6-hour 1 in 100-year design storm
plus climate change event is 2,063 m3 and represents a depth of 140 mm in the combined area
of the lagoons (1.5 ha). It is understood that excess water in the lagoons can be discharged into
Fiddale Beck under an existing permit.
Due to the relatively small area of the Bagging Plant rainfall run-off response times will be
relatively short (typically less than 15 minutes). To prevent overflow of drainage into off-site areas
the capacity of the internal drainage channels will need to be sufficient to convey peak
discharges of up to 625 l/s (equivalent to a 15-minute, 1 in 100-year design storm plus climate
change event). If typical gradients are 4% then drainage channels will need a width of 1 m and
0.6 m depth to prevent overflow.
Following the end of working the Bagging Plant site will be quarried and subsequently restored to
agriculture with the removal of plant and hardstanding areas. Active management of run-off will
cease.
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CONCLUSION
Summary

Flood risk to the Application Site from all sources is assessed as being ‘low’ to ‘negligible’.
The potential increase in flood risk to external areas is limited to that caused by increased run-off
from roller-compacted concrete areas. This risk will be managed by collecting run-off in
drainage channels and conveying it to a sump in the north east corner of the Application Site.
Water will then be pumped to silt lagoons in the quarry working area of Killerby South. Excess
water in the lagoons can be discharged under licence to Fiddale Beck. Other areas of the
Application Site will remain in near greenfield condition and drainage will not be actively
managed.
The run-off volume generated by a 6-hour 100-year plus climate change storm event from the
roller compacted concrete area of the Bagging Plant is estimated to be 2,063 m3. This is
equivalent to a depth of just 140 mm within the lagoons and is unlikely to increase flood risk.
To limit the risk of overflow to external areas during a 15-minute, 1 in 100-year plus climate
change event, drainage channels within the bagging area will typically need to be 1 m wide
and 0.6 m deep, assuming longitudinal gradients of 4%.
Following the cessation of working the Bagging Plant site will be quarried before being restored
to agriculture and active management of drainage ceased.
Given the absence of flood risk to the site and the proposed measures to manage the potential
increase in flood risk to external areas due to increased surface run-off from the development; it
is concluded the development satisfies the flood risk requirements of the NPPF and associated
technical guidance.
6.2

Adherence to local policy objectives

In compliance with the guidelines set out in the NYCC LFRS (2014), the development will occur
on land within Flood Zone 1, avoiding the functional floodplain (Zone 3b) as stipulated by the
Hambleton District Council’s Level 1 SFRA (2017) Recommendation 1.
The use of attenuation storage to manage surface run-off is compatible with SuDS and the
objectives and policies contained within NYCC LFRS (2014), the HDC Level 1 SFRA (2017) and the
Humber River Basin District Management Plan (2015).
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DRAWINGS
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APPENDIX 2811/FRA/A1
Site layout and drainage plan
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APPENDIX 2811/FRA/A2

Run-off calculations
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Greenfield Runoff Estimate

Parameters
Area
SAAR
SOIL
FSR region
Return period
Growth curve factor

0.026500 km
632
0.37
3
2
0.94

2

Results
QBAR(rural)
Q (1in1yr)*

6.8 l/s
5.7 l/s

QBAR(rural)
Q (1in1yr)
Q (1in100yr)

2.5 l/s/ha
2.2 l/s/ha
5.3 l/s/ha

NB: calculation based on 0.5 km2 and then scaled down to actual catchment size. The IH124 methodology is designed
for sites > 0.5 km2 but can be linearly interpolated to represent smaller catchments.
Q (1in1yr)*: approximate calculation using a ratio of 0.85 (R&D Technical Report W5-074/A Preliminary Rainfall Runoff
Management For Developments. Revision D - January 2012 )
Return period (yr)
Q (l/s/ha)
Q (l/s)

2
2.4
6.3

5
3.2
8.4

10
3.7
9.8

Barkers Chambers
Barker Street
Shrewsbury, Shropshire SY1 1SB
UK

25
4.3
11.5

50
4.8
12.8

100
5.3
14.1

200
5.8
15.3

Client:
Tarmac - Killerby Quarry

Tel: 01743 355770
www.hafrenwater.com

Title: Greenfield run-off rates from hardstanding area of Bagging Plant, using IH124 formula

P:\Projects\Killerby RMX Plant (2811)\Working\Killerby Bag Plant Runoff Calcs/Pre-Dev IH124

Post-development Runoff Volume - 1-in-100-year plus climate change storm event

Not Used

HardstandingRolled Concrete

0.95
0.000

0.9
2.650

Runoff Coefficient
Area Ha
Climate change
(% rainfall
increase)

20

%

IH124 Estimate of QBAR Greenfield Discharge

0.0

l/s

Groundwater Inflow Rate (-ve for Outflow)

0.0

l/s
2

* Obtained from
FEH CD-ROM v3

2

Rainfall *
Duration
hours
0.25
0.5
1
2
4
6
8
12
16
20
24
28
32
36
40
44
48

Rainfall
intensity

3

Not Used *

Accretion Rate
from
3
Hardstanding *

Discharge off3
site *

Net Run-off into
Storage

Net Accretion
Volume in
Storage

l/s
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

l/s
850.1
568.1
361.2
217.6
129.9
95.5
76.6
55.9
44.6
37.4
32.3
28.5
25.6
23.3
21.4
19.8
18.5

l/s
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

l/s
850.1
568.1
361.2
217.6
129.9
95.5
76.6
55.9
44.6
37.4
32.3
28.5
25.6
23.3
21.4
19.8
18.5

m
765
1023
1300
1567
1871
2063
2206
2415
2570
2691
2791
2876
2952
3020
3082
3140
3193

3

100 year event
mm
26.7
35.7
45.4
54.7
65.3
72.0
77.0
84.3
89.7
94.0
97.5
100.4
103.1
105.4
107.6
109.6
111.5

mm/hr
106.8
71.4
45.4
27.4
16.3
12.0
9.6
7.0
5.6
4.7
4.1
3.6
3.2
2.9
2.7
2.5
2.3

Barkers Chambers
Barker Street
Shrewsbury, Shropshire SY1 1SB
UK

Client:

3

Tarmac - Killerby Quarry

Tel: 01743 355770
www.hafrenwater.com

Title: Runoff rates from hardstanding area of Bagging Plant
Project: Killerby Quarry Bagging Plant Site
Calc Sheet: A2.2

P:\Projects\Killerby RMX Plant (2811)\Working\Killerby Bag Plant Runoff Calcs/Post-Dev RatM 100yr

Date:

Dec-20

* Climate change
factored into
rainfall intensity at
this stage

Tarmac
Killerby Quarry Bagging Plant

FLOOD RISK ASSESSMENT

APPENDIX 2811/FRA/A3
Environment Agency Product 4 data
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Version: F1

RFI/2019/137641 Assets Map, centred on Killerby Quarry, DL7 0SP
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ASSET_ID
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Defences (3rd Party Maintained) - RFI/2019/137641
ASSET
_ID

DESCRIPTION

139096

ASSET_MAINT
AINER

ASSET
TYPE

LENGTH
(m)

private

high_grou
nd

6681.46

ACTUAL_Downs
tream Crest
Level (mAOD)

ACTUAL_Upst
ream Crest
Level (mAOD)

PROTEC
TION

TARGET_COND
ITION

OVERALL_CON
DITION

fluvial

3

2

DESIGN_STAN
DARD OF
PROTECTION
(SOP)

Defences (EA Party Maintained) - RFI/2019/137641
ASSET
_ID

52609

DESCRIPTION

ASSET_MAINT
AINER

ASSET
TYPE

LENGTH
(m)

ACTUAL_Downs
tream Crest
Level (mAOD)

ACTUAL_Upst
ream Crest
Level (mAOD)

PROTEC
TION

TARGET_COND
ITION

OVERALL_CON
DITION

environment_ag
ency

embankm
ent

1776.00

38.12

42.43

fluvial

3

3

DESIGN_STAN
DARD OF
PROTECTION
(SOP)

RFI/2019/137641 Flood History Map, centred on Killerby Quarry, DL7 0SP
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