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INTRODUCTION
Background

Planning Permission exists for extraction of limestone at Wakerley Quarry, Northamptonshire.
Planning Permission was granted in 2015. The site has remained in agricultural use since. The
site is currently being operated by Mick George Ltd with works recently commencing in Phase
A.
The operator now wishes to modify the restoration scheme from that which is permitted and
proposes to restore the site by importing and infilling with inert waste. The proposed revised
restoration will return the site close to the pre-development landform (ie not “low level” as
currently approved).
1.2

Location

The Application Area (the Site) is located approximately 1 km to the south of Wakerley Village
at its nearest point, and some 7 km to the east of the town of Uppingham in Northamptonshire.
The A43 road is located approximately 1.5 km to the southeast of the site. The Application
Area is centred on National Grid Reference (NGR) SP 946 982. The location of the site is shown
on Drawing 2594/HIA/01.
1.3

Scope of study

An investigation of the hydrology and hydrogeology of the permitted development was
undertaken in May 2007 to support the previous (ROMP) Planning Application. The current
report builds upon the understanding of the water environment gained in the previous study
and reflects changes in baseline conditions since the previous study and the revised restoration
proposals.
1.4

Data sources

The following data sources were used in the investigation:
Environment Agency


Rainfall data



Licensed abstractions



Flood level information



Surface water quality



Waste management information
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British Geological Survey (BGS)


Geological map, 1:50,000 (England & Wales) Sheet 57, Stamford Solid and Drift 1978



Borehole and well records

East Northamptonshire County Council


Details of unlicensed private water abstractions

Mick George Limited


Borehole records and groundwater level data

Natural England (NE)

1.5

Sites of Ecological Interest
Qualifications and experience

This report has been compiled by Christopher Charles Leake, Director and Principal
Hydrogeologist with Hafren Water. He has over 25 years’ experience in groundwater
assessment and management, most of which has been in a professional consultancy
capacity.
He holds a Bachelor of Science degree in Earth Science from Kingston University and a Master
of Science in Hydrogeology from the University of Birmingham.
Chris Leake founded Hafren Water Limited in 2000 and has been employed by the company
full-time since its inception. He is a Fellow of the Geological Society of London (FGS) and is
familiar with the Code of Conduct of the Society.
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SUMMARY OF BASELINE DATA
Landform

The site is located close to the summit of a hill, which rises to an elevation of 101 metres Above
Ordnance Datum (mAOD). Ground elevations decrease northwards to the River Welland,
which is situated at an elevation of 35-40 mAOD and some 800 m from the northern site
boundary. Ground elevations decrease more gradually to the east and south of the site.
Several small valleys are incised into the raised area of the site, only some of which are
associated with current watercourses.
Within the site, ground elevations range between approximately 80–101 mAOD. The highest
elevations occur in the western extremity of the site and decrease northeastwards, in the
direction of Wakerley Village.
The area to the south and east of the site comprises extensive woodland, the largest
contiguous area to the east of the site being known as Wakerley Great Wood.
2.2

Watercourses

The site is located within the catchment of the River Welland, which rises near Market
Harborough in Leicestershire and flows northeastwards in the vicinity of the site.

It flows

eastwards through Stamford, approximately 11 km northeast of Wakerley, and discharges into
the Wash at Fosdyke Bridge. Water features in the vicinity of the site are shown on Drawing
2594/HIA/02.
The nearest watercourse to the site is an eastwards flowing stream located approximately
400 m to the south of the quarry. The stream rises within Wakerley Great Wood and flows
towards Laxton Hall. This is a tributary of Fineshade Brook which is classified as a main river and
is a tributary of the River Welland. Fineshade Brook is approximately 1 km south of Laxton and
is shown on Drawing 2594/HIA/02.
2.3

Springs and seepages

Several springs/seepages occur within 1 km of the boundary of the site; they flow broadly
radially outwards from the site and some are seasonal. They occur mainly where permeable
strata are in contact with the underlying Lias Clay.
2.4

Waterbodies

Several small waterbodies are located within a 1.5 km radius of the site at the locations shown
on Drawing 2594/HIA/02.
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The closest such feature to the site is a small pool (NGR SP 948 980). A shallow pond is present
in the lowest elevations of former mineral extraction located to the southwest of the site (NGR
SP 937 970). The elevation of the water is approximately 90 mAOD. The clayey, impermeable
nature of the base of the feature, and its shallow depth, are such that it is considered to
represent surface water.
A marshy area with small pools is shown on the OS map to the north of Wakerley Village,
immediately adjacent to the River Welland.
It is noted that an elongate waterbody indicated on the OS 1:25,000 scale map to the
southwest of the site does not now exist. The feature is man-made and is considered highly
likely to have been associated with water management during extraction of ironstone which
historically occurred immediately to its west (labelled ‘former settlement lagoons on Drawing
2594/HIA/02).
The southern parts of the site are poorly drained and seasonally wet.
2.5

Water Framework Directive

For the purposes of the Water Framework Directive (WFD), the site is located within the surface
water catchment of the River Welland. A watershed aligned southwest-northeast is located
across the centre of the site between the catchment of Fineshade Brook to the south and the
River Welland (confluence of Langton Brook to confluence with the River Gwash) to the north.
The northwestern half of the site is located within the Welland Limestone Unit A groundwater
body.

The remainder of the site is outside areas of classified groundwater.

The WFD

classifications and quality classifications are summarised below in Table 2594/HIA/T1.
2594/HIA/T1: WFD and quality classifications
Waterbody

WFD No

Waterbody classification
2016 Cycle 2
Ecological

Chemical

Objectives

Fineshade Brook,
Upper Welland

GB 1050 3105 0510

Moderate

Good

Good (2027)

Welland (conf
Langton Bk – conf
Gwash

GB 1050 3105 0580

Moderate

Good

Moderate/Good

Welland Limestone
Unit A

GB 4050 1G44 5900

Poor

Poor

Good (2027)
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Water quality of the River Welland is measured by the Environment Agency at a sampling point
near the Wakerley/Barrowden Road bridge (NGR SP 956 998).
Surface water is of Moderate ecological quality and Good chemical quality. Groundwater
quality is Poor but with a long-term objective of Good.
2.6

Rainfall

Long-term average (LTA) monthly rainfall data were obtained from the Environment Agency
(EA) for the closest gauging station to the site. The gauging station (EA ref: Seaton Mill) is
located at NGR SP 908 976, some 3 km west of the site. The LTA monthly data are summarised
below:
2594/HIA/T2: Long-term average monthly rainfall data (mm)
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

52

40

47

52

49

49

48

60

48

48

54

56

The equivalent LTA annual rainfall is 603 mm.
2.7

Flood risk

The Environment Agency classifies the flood risk to the site and its immediate surrounds as
below:


Flood Risk for Planning: Flood Zone 1 on-site with localised higher risks of medium and high
at local off-site watercourses. Flood Zone 1 classifies the probability of fluvial flooding in
any one year as 1 in 1000 or less (Annual Exceedance Probability, AEP, <0.1%)



Flood Risk from surface water (pluvial) flooding: Very Low on-site with the exception of
localised areas of Low – High on-site and in the surrounding area

2.8

Ecology

Details of designated sites of ecological interest have been identified using information from
Natural England. A Site of Special Scientific Interest (SSSI) known as Wakerley Spinney is
situated approximately 600 m to the east of the site as shown on Drawing 2594/HIA/02. The
SSSI is sub-divided into two areas, with details as shown below.
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2594/HIA/T3: Wakerley Spinney SSSI
Unit ID

Area

Habitat

Condition

Unit 1

1000157

4.22 ha

Broadleaved, mixed and
yew woodland – lowland

Unfavourable:
recovering (2011)

Unit 2

1000158

0.18 ha

Calcareous grassland –
lowland

Unfavourable:
recovering (2011)

Source: Magic Map/Natural England

2.9

Landfilling

One landfill site (Wakerley Landfill) was identified by the Environment Agency within a 2 km
radius of the site. It is located some 1.7 km to the northeast of the site, is very small and is now
closed. The Environment Agency holds no records of the waste type at the site.
2.10 Geology
2.10.1 Regional
The regional bedrock geology comprises a vertically extensive sequence of sedimentary
deposits of Jurassic Age. Oxford Clay is the most recent of the Jurassic strata present in the
region and occurs some 2.5 km to the east of the site. The sands, clay and limestones of the
Great and Inferior Oolite Series dominate the area of the site and to its east, whereas the Upper
Lias Clay predominates to its west.
The BGS map indicates that the regional dip of strata is east-southeastwards and is very shallow
to sub-horizontal. The dip of the strata is such that the distribution of formations at outcrop and
sub-crop is governed largely by elevation: Lias Clay occurs at lower elevations in valley
bottoms whereas the Estuarine Series and Upper and Lower Lincolnshire Limestone of the Great
and Inferior Oolite occurs at higher elevations in the east.
Exposures of Northampton Sand, which forms the base of the Oolite Series, have historically
been worked for iron ore manufacture. The closest such workings occur immediately to the
north and west of the disused Spanhoe Quarry, where an area of over 0.5 km 2 is shown on the
geological map (Sheet 157) as having been worked.
The Lincolnshire Limestone comprises the economic mineral within the site.
Superficial deposits are generally sparse within the region. The most laterally persistent such
deposit is Boulder Clay, which occurs on the highest sections of interfluve areas and the
southern slopes of the site. The regional geology is shown on Drawing 2594/HIA/03, which is
extracted from BGS sheets 157 and 143.
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2.10.2 Local
Details of the local geology have been derived from published and unpublished data sources,
logs of mineral evaluation boreholes and observations of nearby exposures.
Geological logs of a waterwell situated on the southeastern edge of the site (NGR SP 948 975,
BGS ref SP99/16) show that it penetrated much of the Great Oolite and all of the Lower Oolite
Series.

A summary of the log is given below and is included in its entirety in Appendix

2594/HIA/A1. Locations are shown on Drawing 2594/HIA/02.
2594/HIA/T4: Summary of geological log SP99NE/16
SP99/16

Thickness (m)

Depth to base (m)

Soil

0.3

0.3

Boulder Clay

5.8

6.1

Boulder Stone

0.9

7.0

Light Grey and Yellow Stone

3.0

10.1

Soft Limestone

0.6

10.7

Hard Limestone

1.2

11.9

Medium Limestone

4.3

16.2

Yellow Sand (running)

0.6

16.8

Hard and Soft Limestone

7.0

23.8

Grey Sand – Friable

0.6

24.4

Estuarine Clay

1.8

26.2

Ironstone

5.5

31.7

Lias Clay

3.0

34.7

The Lincolnshire Limestone, part of the Inferior Oolite Series, comprises alternating bands of
‘hard’, ‘medium’ and ‘soft’ limestone. This limestone is some 11 m thick and overlies the
Grantham Formation (formerly known as the Lower Estuarine Series.) The latter comprises a
mixture of black sandy clay (0.61 m), grey sand (2.13 m), ganister (0.3 m) and black estuarine
clay (0.61 m).
The Northampton Sand occurs beneath the Inferior Oolite Series and between 4.9 and 5.5 m
was encountered within borehole BGS ref SP99NE/16. The laterally and vertically extensive
Upper Lias Clay was encountered at the base of the waterwell.
Numerous mineral evaluation boreholes were drilled within the site boundary and in the
surrounding area from the late 1950’s to 2000 to determine the presence and extent of
ironstone and limestone.
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In the western, central section of the site up to 6 m of sands and clays, interpreted as the Upper
Estuarine Series, rest unconformably above the Lincolnshire Limestone.

In the south and

southwest the bedrock geology is overlain by a cover of Boulder Clay which attains a
maximum proven thickness of 6.7 m. The Upper and Lower Lincolnshire Limestone rarely
exceed a combined thickness of 12.2 m within the site.
The area is affected locally by several faults, the largest of which is known as the Spanhoe
Fault. This trends broadly west-southwest to east-northeast and its approximate location is
shown on the geological map included as Drawing 2594/HIA/03. The fault has a downthrow
of 4-5 m to the southeast. Other faults exist within the site, some parallel to the Spanhoe Fault
and others with southwest to northeast trends. See Drawing 2594/HIA/06. A consequence of
the faulting is that the base of the deposit is inclined: in the northern section of the site the
effective dip of the limestone is northwards, towards the valley of the River Welland. To the
south of the Spanhoe Fault the inclination is southeastwards, at an average inclination of
approximately 1:40 (0.025). The relatively steep inclination of the base of the deposit has
implications for groundwater flow, which are discussed in following sections of the report.
Superficial deposits
Within the site, Boulder Clay is confined predominantly to the highest land and to the south of
the Spanhoe Fault. The clay thickens to the east-southeast locally, due to a combination of
the southeasterly downthrowing of faults, regional dip and topography.
The thickness of soils and Boulder Clay vary greatly within the site, from approximately 1 m in
the west to 11.5 m in the east.
2.11 Hydrogeology
2.11.1 Regional
The Lincolnshire Limestone is laterally extensive within the region and forms an aquifer that can
store and transmit significant volumes of groundwater. The Lincolnshire Limestone comprises
the most significant component of the aquifer system which is situated above the vertically
extensive Lias Clay Formation. The physical characteristics of the Lias Clay are such that it
restricts vertical groundwater flow hence forms the base to the active groundwater system in
the vicinity of the site. The Environment Agency has classified the formations that occur within
the region in relation to their aquifer properties, as summarised below.
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2594/HIA/T5: Environment Agency aquifer classification
Formation

Flow mechanism

Aquifer classification

Boulder Clay

Intergranular

Secondary undifferentiated

Lincolnshire Limestone

Fissure

Principal Aquifer

Grantham Formation
(formerly the Lower Estuarine
Series)

Varied/restricted

Non-aquifer

Northampton Sand

Varied

Secondary B Aquifer

Lias Clay

Varied/restricted

Non-aquifer

2.11.2 Groundwater levels
Four groups of monitoring boreholes, W01-W04, were installed in 2016 around the western and
southern edge of Phases A and B. At each location two boreholes were installed; one to
monitor groundwater levels in the Lincolnshire Limestone and the second to monitor
groundwater levels in the underlying Northampton Sands. The location of the boreholes are
shown on Drawing 2594/HIA/06. The Lincolnshire Limestone boreholes are labelled ‘S’ (shallow)
and the deeper are identified as ‘D’ (deep).
Groundwater levels have been measured since May 2016 in all the boreholes except W01S,
which is dry (see Appendix 2594/HIA/A3). The latter borehole is located in the northwest corner
of the site and monitors the Lincolnshire Limestone. It is unclear why this borehole is dry
although previous extraction of the Northamptonshire Sands immediately west and north of
the borehole may be a factor.
Hydrographs of all the boreholes are shown on Drawing 2594/HIA/07. The Lincolnshire
Limestone hydrographs of W02S, W03S and W04S show broadly stable groundwater level since
2016. A groundwater flow direction to the southeast can be inferred from the data.
The Northampton Sands hydrographs for boreholes W03D and W04D show generally consistent
groundwater level since 2016. Borehole W02D, however, shows a decrease in elevation from
89.5 mAOD in September 2016 to 83.8 mAOD in November 2016. The reason for this decrease
in groundwater level is not apparent but since the decline the groundwater level has remained
stable at the lower elevation. The inferred groundwater direction within the Northampton
Sands is eastwards.
Groundwater levels in the Lincolnshire Limestone are higher than in the underlying
Northampton Sands. The difference between the two water levels varies from 0.15 m (W04) to
9.33 m (W03).
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Seepages/springs occur to the north and in the vicinity of the site boundary, between the base
of the Northampton Sand and the underlying Lias Clay. The seepages represent groundwater
discharge from the aquifer system which is situated beneath the site. It is assumed, due to the
occurrence of springs at the geological contact and water levels in drilling records that the
watertable lies relatively near the base of the Northampton Sand.
2.11.3 Conceptual hydrogeology
Three principal geological controls exist upon the water environment in the vicinity of the site:
a) Variability in the elevation of the base of the aquifer caused by the series of sub-parallel
faults. The inclined nature of the base of the mineral is considered to be a key control on
groundwater distribution: its flow will be governed principally by the geometry of the base
of the Northampton Sand. It is considered that geological faults will occasionally truncate
the aquifer, thereby influencing groundwater movement.
b) The presence of a significant thickness of Boulder Clay over much of the site, which is
assumed to have low hydraulic conductivity, will limit the volume of rainfall recharge which
can enter the aquifer system within the limestone sequence.
c) Groundwater within the Lincolnshire Limestone and underlying Northampton Sand has
disparate elevations. It can therefore be inferred that they are hydraulically isolated, with
a low permeability horizon between the two rock types.
Borehole monitoring data proves the presence of groundwater within the both the Lincolnshire
Limestone and the underlying Northampton Sand. Seepages to the north of the site all occur
at the contact between the Northampton Sand and the Lias Clay. There is no evidence of
wet ground or seepages at elevations above this contact.
The presence of Boulder Clay over much of the site is likely to prevent significant rainfall
entering the limestone.
2.11.4 Water abstractions
Details of unlicensed and licensed water abstractions have been obtained from East
Northamptonshire County Council and the Environment Agency respectively. Records exist
for two licensed abstractions within a 1.5 km radius of the site, both sourced from groundwater.
These are summarised below in Table 2594/HIA/T6 and their locations shown on Drawing
2594/HIA/02.
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2594/HIA/T6: Summary of licensed abstractions
Licence Nº

Location

5/31/09/*G/0065

Laurels Farm, Wakerley

5/31/09/*G/0056

Town Wood, Upper Laxton

NGR
SP 945 991 (1 km N)
SP 946 967 (0.8 km S)

Source
Northampton Sand
(Spring-fed well)
Lincolnshire Limestone

The nearest public water supply borehole is located to the north of Barnack, some 13 km to
the northeast of the site and the Source Protection Zone (SPZ) 3, the Total Catchment, of this
borehole is located some 3 km to the north of the site (Drawing 2594/HIA/04).
An unlicensed private water supply borehole is located at Town Head Farm, Upper Laxton and
serves several nearby properties. The borehole derives its supply from the Northampton Sand.
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PERMITTED DEVELOPMENT AND PROPOSED RESTORATION

3.1

Permitted development

Planning Permission exists for the extraction of limestone from the site and it is not intended to
vary this as part of the Planning Application. Therefore, the following sections relate solely to
restoration and post-restoration phases of the development.
The mineral will be processed using portable/mobile crushing and screening plant. The plant
will be located within the quarry void and re-located as required to best serve the various
phases of quarry development.
3.2

Proposed restoration

Planning Permission currently exists for restoration of the site by low-level restoration. The
operator now proposes to infill the site close to original ground levels using imported inert
material to enable a variety of afteruses to be established (e.g. arable, grassland, woodland).
The infilling would take place progressively throughout the life of the quarry.
Inert waste entering the site will be subject to detailed Waste Acceptance Criteria. The
importation of inert material will be controlled by an Environmental Permit, hence the relevant
Environment Agency policies regarding inert landfills will be applicable to the site.
3.3

Compliance with landfill guidance

The site has been assessed against the Environment Agency’s position statement E1 for the
location of landfills as detailed in the Environment Agency approach to groundwater
protection, February 2018, v 1.2.
“The Environment Agency will normally object to any proposed landfill site in SPZ1. For all other
proposed landfill site locations, a risk assessment must be conducted based on the nature and
quantity of the wastes and the natural setting and properties of the location. Where this risk
assessment demonstrates that active long-term site management is essential to prevent longterm groundwater pollution, the Agency will object to sites:


Below the watertable in any strata where the groundwater provides an important
contribution to river flow, or other sensitive receptors,



Within SPZ 2 or 3



Or on a Principal Aquifer

The site is not located within a Source Protection Zone as identified by the Environment
Agency.
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Proposed water management restoration phase

A geological barrier will be required adjacent to the base and side walls of the landfill in order
to comply with regulatory requirements. This will be constructed using indigenous soils from the
site (overburden etc) or carefully selected inert waste. Further engineering details will be
provided in support of an Environmental Permit in due course. The restoration process will be
progressive throughout the life of the quarry.
3.5

Proposed water management post-restoration

Rainfall run-off from the restored surface will be passively managed so that run-off is controlled
on-site by swales and attenuation ponds/wetlands (Drawing 2594/HIA/05).

This drainage

scheme will regulate off-site discharge to maintain flow at the pre-development (greenfield)
discharge rate. Management of surface water drainage will prevent any run-off from the
restored surface exceeding the greenfield rate.
In accordance with the principles and practice of sustainable drainage, water will be
contained by swales along the northern and southern edges of the site and directed to ponds
and wetlands. The ponds will both act as attenuation storage for storm run-off and also
provide areas of wetland ecological interest. The ponds are to be of sufficient size to accept
the 1 in 100-year storm with 30% climate change as required by planning guidance for
schemes intended to last up to and beyond 2115.

The swales will provide additional

attenuation capacity for containing storm run-off from the site.
Discharge from the ponds will be regulated to greenfield rate by passive methods; the
diameter of discharge pipes or weir structures.
Peak rainfall
An estimate of the volume of water derived during storm events has been made utilising the
Rational Formula. The method has been used to determine peak flow rates and total water
volumes. The Rational Formula is of the form:
Q = 2.78 Aki
Where

Q
A
k
i

=
=
=
=

peak flow (l/sec)
rainfall catchment area (m2)
run-off co-efficient
rainfall intensity for the storm

In accordance with standard practice, the greenfield (pre-development) run-off has been
calculated using a 1 in 2-year storm for the site area. Storm events and site-specific rainfall
intensity data are as given within the Flood Estimation Handbook (FEH). The peak run-off has
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been calculated for a 1 in 100-year storm with a duration of 6 hours. Run-off calculations have
been undertaken for the northern and southern catchments and are presented in Appendix
2594/HIA/A2 and summarised below (Table 2594/HIA/T7).
2594/HIA/T7: Catchment run-off estimates
Development
phase

Method

Return period

Run-off
rate (l/s)

Run-off
volume (m3)

89.8

-

Southern Catchment
Greenfield

IH124

1 in 2-years

Post-restoration

Rational

1 in 100-years
+20% CC

-

5,540*1

Post-restoration

Rational

1 in 100-years
+40% CC

-

6,784*1

146.0

-

Northern Catchment
Greenfield

IH124

1 in 2-years

Post-restoration

Rational

1 in 100-years
+20% CC

-

19,540*2

Post-restoration

Rational

1 in 100-years
+40% CC

-

23,847*2

CC = climate change
*1 Run-off volumes for a critical storm duration of 6 hrs, assuming discharge at 1 in 2-year
greenfield rate
*2 Run-off volumes for a critical storm duration of 12 hrs, assuming discharge at 1 in 2-year
greenfield rate

Run-off from site must not exceed the greenfield rate. The run-off volume above, therefore, is
the volume of water exceeding the greenfield rate which will require temporary storage onsite in attenuation ponds and swales.
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ASSESSMENT OF IMPACTS
Methodology

An assessment of the potential impacts of the proposed change in the restoration scheme on
the water environment within the site and its surrounds has been undertaken.
Potential impacts of the proposed restoration to the baseline and current water environment
have been assessed. The long-term, post-restoration, phase of site development has been
considered. The potential for unplanned incidents, such as spillage of hazardous substances,
have also been taken into account. The following factors have been considered:


magnitude of the impact



special extent of the impact



frequency of the impact



timescale over which the impact may occur



cumulative impacts



sensitivity of the receiving environment

Mitigation measures and residual impacts have been considered as part of the assessment.
The method of assessment is detailed below, together with the tables and matrices used to
ensure a robust approach.
4.2

Method of assessment

The method of assessment of hydrological and aquatic effects has involved:


characterisation of the baseline environment



determination of the sensitivity of key catchments and watercourses



evaluation of the significance of predicted effects taking account of the magnitude of
effects (before and after mitigation)



evaluation of the sensitivity of the baseline environment affected

A rigorous and consistent approach to the assessment has been adopted using matrices to
help classify sensitivity of the resource, and to determine the scale and significance of effects.
4.3

Baseline sensitivity

The characterisation of the baseline water environment has involved the review of data and
identification of sensitivities. The characterisation of the catchment sensitivity has been guided
by the matrix presented in Table 2594/HIA/T8 which lists indicative criteria.
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The criteria for sensitivity are based broadly on a hierarchy of factors relating to the quality of
the aquatic environment. The criteria have been used to guide the analysis of the sensitivity
of the baseline hydrological, hydrogeological and water quality environment.
2594/HIA/T8: Catchment sensitivity classification
Sensitivity category

Sensitivity criteria
Adjacent to site

Downstream/in catchment

High

SSSI or Aquatic Natura 2000 site
Wetland/watercourse habitat of
particular ecological importance
Highly vulnerable groundwater
Significant peat deposits on
sloping ground

Aquatic Natura 2000 site or SSSI
immediately downstream/
adjacent to site

Medium

Wetland watercourse habitat of
particular ecological importance
Moderately vulnerable
groundwater
Significant peat deposits

Aquatic Natura 2000 site or SSSI
further down catchment

Low

Low vulnerability groundwater
Superficial peat deposits

Not sensitive

No aquatic habitats or
watercourses present
No significant groundwater
present

4.4

Assessment of catchment sensitivity

The site is located on the Lincolnshire Limestone, a Principal Aquifer and the Northampton
Sand, a Secondary ‘A’ aquifer. The site is outside the Total Source Protection Zone (SPZ) (Zone
3). There is one licensed groundwater abstraction within 1 km of the site at Town Head Farm,
Upper Laxton and there is an unlicensed private water supply abstraction at the same
location.
Wakerley Spinney SSSI is located approximately 600 m from the site’s eastern boundary.
The overall sensitivity of the catchment is, therefore, classed as ‘medium’.
4.5

Impact prediction and evaluation

The prediction and assessment of effects on hydrology, hydrogeology and other aquatic
resources of the proposed infilling and restoration has been undertaken using a series of tables
to document the various potential impacts associated with future mineral extraction. Impacts
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have been predicted based on the guideline criteria for impact magnitudes set out in Table
2594/HIA/T9.
2594/HIA/T9: Impact magnitude
Impact
magnitude

Guideline criteria

High

Total loss of, or alteration to, key features of the baseline resource such that
post-development characteristics or quality would be fundamentally and
irreversibly changed, eg watercourse realignment

Medium

Total loss of, or alteration to, key features of the baseline resource such that
post-development characteristics or quality would be partially changed, eg
in-stream permanent bridge works

Low

Small changes to the baseline resource which are detectable but the
underlying characteristics or quality of the baseline situation would be similar
to pre-development conditions, eg culverting of very small watercourses

Negligible

A very slight change from baseline conditions, which is barely distinguishable
and approximates to the ‘no change’ situation, eg short-term compaction
from plant movements

Using these criteria a series of generic impacts have been predicted for the proposed project.
Residual effects have been predicted taking into account site-specific mitigation.
The significance of the predicted effects has been assessed in relation to the sensitivities of the
baseline resource. A matrix of significance was developed to provide a consistent framework
for evaluation and is presented in Table 2594/HIA/T10.

Guideline criteria for the various

categories of effect are included in Table 2594/HIA/T11.
2594/HIA/T10: Impact significance matrix
Impact
magnitude

Catchment sensitivity
High

Medium

Low

Not sensitive

High

Major

Major

Moderate

Minor

Medium

Major

Moderate

Minor

Minor

Low

Moderate

Minor

Minor

None

Negligible

Minor

Minor

None

None

2594/HIA/T11: Significance of effects definitions
Significance
None
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2594/HIA/T11: Significance of effects definitions
Significance

Definition

Guideline criteria

Minor

A small but detectable
change to the environment

Localised changes in drainage patterns or
groundwater flows, or changes resulting in
minor and reversible effects on surface
and groundwater quality or aquatic
habitats

Moderate

A larger, but nonfundamental change to the
environment

Changes in water quality or quantity
affecting part of a catchment or
groundwaters of moderate vulnerability, or
changes resulting in loss of conservation
value to aquatic habitats or designated
areas

Major

A fundamental change to
the environment

Changes in water quality or quantity
affecting widespread catchments or
groundwater reserves of strategic
significance, or changes resulting in
substantial loss of conservation value to
aquatic habitats and designations

The matrices used to guide the assessment have been applied with a degree of flexibility since
the evaluation of effects is always subject to particular location-specific characteristics which
need to be taken into account. For this reason, the evaluation of impact significance in
particular would not always correlate exactly with the cells in the relevant matrix; professional
judgement and knowledge of local conditions may result in a slightly different interpretation
of the impact concerned.

Cumulative effects have been taken into account through

prediction and evaluation of effects at a catchment-wide level.
4.6

Impacts during restoration

Potential impacts associated with mineral extraction were previously assessed in May 2007.
The focus of this assessment is therefore on the importation of inert waste and the change of
restoration method for the site.
Procedures for managing the quality of imported material will ensure that the impacts on
groundwater and surrounding water environment will be minimal.
4.6.1

Groundwater quality

Inert infill
It is proposed to restore the site using imported inert waste in accordance with an
Environmental Permit. Inert waste will be imported to the site with precautions taken to prevent
inclusion of potential contaminants which could migrate to groundwater. Imported inert
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material will enter the site by prior agreement to allow direct control of the waste source and
also ensure that all waste complies with the Waste Acceptance Criteria (WAC) for the site.
In order to reduce the risk of potential impacts from rogue loads, prior to the operator agreeing
to accept waste from a particular source, records demonstrating that it is uncontaminated
and inert will be sought; these records will include WAC test results.
The drivers of all vehicles delivering inert material to the site will report to the site office to
disclose the nature of the waste and complete the relevant documentation. Third party
carriers will be refused entry and turned away unless they have been given prior consent. On
arrival at the site control office, delivery vehicles would be checked-in by the following
procedures:


The load will be checked against the Duty of Care note



It will be established, so far as possible, that the description of the waste given is accurate
and that the waste material is authorised for acceptance at the site



A visual inspection of the waste will be undertaken noting colour, odour, consistency, the
presence of ash or clinker, large pieces or small fragments of pipework, plastic, tarmac or
asphalt, etc



Non-conforming loads will be refused entry or, if already tipped, will be removed to a
holding bay for appropriate disposal

The strict adherence to waste acceptance procedures will reduce the potential impact on
groundwater quality of importing inert waste to ‘low’ with a significance of effect of ‘minor’.
Groundwater monitoring
Groundwater levels and water quality have been monitored since May 2016 at four locations
in 8 paired boreholes which are installed discreetly in the Lincolnshire Limestone and
Northampton Sand. The locations and construction of the boreholes was agreed with the
Environment Agency.
Water abstractions
Water quality at the private water supply borehole at Town Head Farm, Upper Laxton is to be
monitored before, during operations and after restoration under agreement with
Northamptonshire County Council. The interpreted groundwater flow direction is easterly and
on this basis risks to abstractions are ‘low’. Groundwater level and quality monitoring will ensure
that the regime is well understood throughout the life of the quarry.
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Ecology

The site does not contain any water-supported features of ecological interest. It is considered
that the area of woodland to the south and east of the site is supported by water in poorlydrained soils on Boulder Clay rather than groundwater in bedrock as the ground surface is
situated some 20-25 m above the local watertable. Impacts on the SSSI and woodland are,
therefore, considered to be ‘low’ to ‘minor’. Due to the low perceived level of risk to watersupported ecological features, specific mitigation measures are not proposed.
4.6.3

Surface water quality

Inert fill
Surface water quality may also be impacted upon by the importation of inert fill to the site to
create the proposed restoration. As discussed above, it is considered that the likelihood of a
rogue load entering the site is very small due to the waste acceptance measures adopted.
The proposed safeguards described in relation to potential discharge to surface water and
from contamination due to imported fill materials significantly reduce the potential impacts to
surface water. The residual impacts on surface water quality are therefore assessed as ‘low’.
Spill response
In the unlikely event that a spillage of pollutants was to occur on the quarry floor the material
would be contained and disposed of in accordance with current best practice. The provision
of ‘spill kits’ at strategic locations within the quarry, maintaining the awareness of personnel of
the need to contain spills and on-going vigilance will ensure that the potential for pollution
incidents to occur is extremely limited.
Springs/seepages
Several springs/seepages have been identified to the north of the site. They occur at the point
where more permeable aquifer strata are in contact with the underlying Lias Clay.

As

described above, impacts on groundwater quality are not expected due to strict adherence
to comprehensive waste acceptance procedures, therefore discharges of groundwater at
springs are also likely to be unaffected. The impact is, therefore, assessed as ‘low’ to ‘minor’.
4.6.4

Human health risk

Water-related risks to human health are restricted to potential impacts on groundwater quality,
and subsequent ingestion. However, as discussed above, the potential for such incidences is
considered to be extremely small. Mitigation measures will reduce this potential and the
impacts on human health are assessed to be ‘none’.
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Post-restoration impacts

The site will be restored using inert fill. It is likely that this will be of lower permeability than the
limestone it replaces. However, due to the geometry of the mineral reserve and the presence
of very little groundwater across the site, significant alteration of flows and hence baseflow is
not expected. The post-operational impact from the restoration of the mineral extraction with
inert fill is therefore assessed as ‘low’ with a significance of effect of ‘minor’.
The site access road will be maintained, however it is unlikely that this will impact the water
environment.
Attenuation ponds, wetlands and swales will have been constructed as part of the restoration
scheme. These will control storm run-off, enhance the ecological interest of the area and will
be designed in accordance with the principles of sustainable drainage with provision for
climate change, viewed as a positive impact.
Through implementation of the measures outlined above, it is anticipated that there will be no
significant short-term or long-term adverse impacts on the water environment post-restoration.
4.8

Cumulative impacts

Cumulative impacts are those which result from incremental changes caused by past, present
or future reasonably foreseeable developments.
Extensive areas of the Northampton Sands around the site have been historically worked for
the extraction of Ironstone. These are shown as worked areas on geological map sheet 157.
The nearest worked areas are located approximately 150 m to the west and approximately
600 m to the southwest of the site.
The southern section of the site is also situated over a disused airfield site. This formerly
concreted area is likely to have an associated drainage system to keep the area dry during
use. The exact locations and design of the airfield drainage system is unknown, and records
could not be located.
Both the historic workings of ironstone in the area and previous airfield will have modified the
baseline conditions in the past, therefore the assessment of impacts is based on these modified
baseline conditions.
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SUMMARY and CONCLUSIONS

The Application Area (the site) is located approximately 1 km to the south of Wakerley Village
at its nearest point, and some 7 km to the east of the town of Uppingham in Northamptonshire.
It is situated close to the summit of a hill of low relief, which rises to an elevation of 101 mAOD.
Ground elevations decrease steadily northwards to the River Welland, which is situated at an
elevation of 35-40 mAOD and some 800 m from the northern site boundary. Ground elevations
decrease more gradually to the east and south of the summit of the hill.
The site is located within the catchment of the River Welland, which rises near Market
Harborough in Leicestershire and flows northeastwards in the vicinity of the quarry. The nearest
watercourse to the site is an eastwards flowing stream located approximately 400 m to the
south of the proposed quarry.
Seepages/springs occur at three locations to the north of the site. They generally occur at
elevations of between 50 and 55 mAOD, at the contact between the Northampton Sand and
the underlying Lias Clay.
The regional bedrock geology comprises a vertically extensive sequence of sedimentary
deposits of Jurassic Age. Superficial deposits are generally sparse within the region. The most
laterally persistent superficial deposit is Boulder Clay which occurs on the central and southern
areas of the site. The Lincolnshire Limestone comprises the economic mineral at Wakerley
Quarry.
Within the region, the Lincolnshire Limestone forms an aquifer which can store and transmit
significant volumes of groundwater. Within the site and its immediate vicinity the Lincolnshire
Limestone comprises one component of an aquifer system which also includes the underlying
Northampton Sand. Groundwater within the limestone and Northampton Sand is hydraulically
isolated, as demonstrated by the disparate groundwater levels of the two lithologies.
Boulder Clay overlies the limestone in the areas of highest relief in the vicinity of the site, limiting
recharge to the limestone, which therefore appears to contain little groundwater with a
resulting small saturated thickness.
There are no recorded surface water abstractions however one unlicensed and two licensed
groundwater abstractions occur within a 1.5 km radius of the site. The nearest public water
supply borehole is located to the North of Barnack, some 13 km to the northeast. The Source
Protection Zone (SPZ) 3 of this borehole is located some 3 km to the north of the site.
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The site will be progressively restored to pre-existing ground levels via the importation of inert
waste under an Environmental Permit. This will require provision of a geological barrier and
strict control of incoming waste.
The restoration process will be supported by strict waste acceptance measures to ensure that
the quality of material is maintained.
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APPENDIX 2594/HIA/A2
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Storage Volumes vs Storm Duration (1-in-100-year storm) for Restored Southern Catchment

Restored Soils
Contribution
Coefficient
Area Ha
Climate change
(% rainfall
increase)
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l/s

l/s
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from Restored
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Net Accretion
Soils *3
Groundwater *3 Watercourse *3 Rate in Storage

Net Accretion
Volume in
Storage

100 year event
mm
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98.0
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104.8
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108.2
109.7
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Storage Volumes vs Storm Duration (1-in-100-year storm) for Restored Northern Catchment
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UK

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
Client:

l/s
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146
-146

l/s
12625.0
7343.0
4246.0
2429.6
1364.3
959.2
739.7
502.1
360.6
272.4
211.8
167.6
133.7
106.8
85.0
66.9
51.6

m3
11362.5
13217.5
15285.4
17493.4
19646.2
20719.8
21304.4
21692.6
20767.9
19612.6
18303.5
16889.9
15399.4
13844.3
12237.0
10592.7
8911.6

Mick George Ltd

Tel: 01743 355770
www.hafrenwater.com

Title: Runoff rates and retention volumes for restored northern catchment
Project: Wakerley
Calc Sheet:
P:\Projects\Wakerley (2107)\Working\Runoff Attenuation (Apr16)/Restored Northern Catchment

Date:

Jun-18

Mick George Ltd
Wakerley Quarry

HIA FOR REVISED RESTORATION

APPENDIX 2594/HIA/A3
Groundwater level data

June 2018

Version: F2

2594/HIA/A3
Wakerley Quarry
Groundwater levels data

Borehole ID
Easting
Northing
Formation
Borehole Level (mAOD)
Date
04-May-16
13-May-2016
07-Jun-2016
05-Jul-2016
03-Aug-2016
07-Sep-2016
26-Oct-2016
30-Nov-2016
12-Dec-2016
23-Jan-2017
01-Feb-2017
31-Mar-2017
27-Apr-2017
06-Jun-2017
26-Jun-2017
21-Jul-2017
18-Oct-2017
22-Jan-2018

Min
Max
Average

W01S
W01D
W02S
W02D
W03S
W03D
W04S
W04D
493916.25
493916.19
494284.32
494285.10
494646.15
494642.28
495032.01
495035.89
297857.00
297854.51
297495.22
297491.32
297454.58
297454.72
297952.21
297952.86
Lincolnshire
Northampton Lincolnshire Northampton Lincolnshire
Northampton
Lincolnshire
Northampton
Limestone
Sands
Limestone
Sands
Limestone
Sands
Limestone
Sands
101.83
101.89
104.24
104.24
103.30
103.32
101.22
101.22
mbgl mAOD mbgl mAOD mbgl mAOD mbgl mAOD mbgl mAOD mbgl mAOD mbgl mAOD mbgl mAOD
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry

-

-

17.17
17.06
17.20
17.09
17.41
17.12
17.12
17.30
17.13
17.37
16.58
17.11
17.10
17.10
17.10
17.47
17.14

84.72
84.83
84.69
84.80
84.48
84.77
84.77
84.59
84.76
84.52
85.31
84.78
84.79
84.79
84.79
84.42
84.75

84.42
85.31
84.74

12.32
12.59
13.01
13.13
13.35
13.54
13.70
13.53
13.65
13.65
13.50
13.00
13.26
13.31
13.55
13.65
13.87
13.52

91.92
91.65
91.23
91.11
90.89
90.70
90.54
90.71
90.59
90.59
90.74
91.24
90.98
90.93
90.69
90.59
90.37
90.72

90.37
91.65
90.84

15.8
14.23
14.41
14.58
14.76
14.70
17.97
20.47
20.64
21.13
17.12
21.30
21.37
21.41
21.40
21.40
21.55
21.65

88.44
90.01
89.83
89.66
89.48
89.54
86.27
83.77
83.60
83.11
87.12
82.94
82.87
82.83
82.84
82.84
82.69
82.59

82.59
90.01
85.41

16.52
16.46
16.74
16.69
16.97
17.23
17.59
17.19
17.30
17.53
16.65
16.80
17.00
16.86
17.08
17.32
17.78
17.07

86.78
86.84
86.56
86.61
86.33
86.07
85.71
86.11
86.00
85.77
86.65
86.50
86.30
86.44
86.22
85.98
85.52
86.23

85.52
86.84
86.23

27.1
27.70
26.90
26.73
26.76
26.85
27.14
26.72
27.02
25.70
25.00
24.90
26.20
26.16
26.38
26.24
26.50
26.23

76.22
75.62
76.42
76.59
76.56
76.47
76.18
76.60
76.30
77.62
78.32
78.42
77.12
77.16
76.94
77.08
76.82
77.09

75.62
78.42
76.90

19.89
19.86
19.96
19.99
20.00
20.51
21.01
21.07
21.09
21.19
21.01
20.88
20.98
20.99
21.15
21.32
21.57
-

81.33
81.36
81.26
81.23
81.22
80.71
80.21
80.15
80.13
80.03
80.21
80.34
80.24
80.23
80.07
79.90
79.65

79.65
81.36
80.43

19.95
19.90
20.00
20.01
20.01
20.55
21.05
21.12
21.14
21.23
21.11
21.30
21.38
21.41
21.47
21.70
21.62
-

81.27
81.32
81.22
81.21
81.21
80.67
80.17
80.10
80.08
79.99
80.11
79.92
79.84
79.81
79.75
79.52
79.60

79.52
81.32
80.28

