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1.

Summary

1.1

This report provides an assessment of potential hydrological and hydrogeological effects
associated with current and planned mineral extraction at Newthorpe Quarry, Sherburn
in Elmet, North Yorkshire. The report has been prepared by S M Foster Associates
Limited. Assessment of potential effects on local hydrology and hydrogeology has been
undertaken through a combination of desk-based analysis, site survey work, qualitative
impact assessment and consideration of potential impact mitigation requirements.

1.2

Newthorpe Quarry is located within the surface water catchment area of Newthorpe Beck,
a tributary of the River Aire. The quarry is free-draining with no off-site discharge of
surface water. The site is designated Flood Zone 1 and therefore at low risk of fluvial
flooding. The quarry is developed in the Cadeby Formation, a Principal Aquifer of high
regional water resource value. The presence of potentially contaminated ground within
the quarry boundary and the presence of an adjacent historic landfill site creates a
requirement to adopt development and management practices that mitigate any risk to
groundwater quality.

1.3

The assessment has concluded that, subject to further investigation and the
implementation of mitigation measures as specified, the currently permitted and the
proposed development could be undertaken without adverse effects on surface water or
groundwater resources. There would be no significant residual adverse hydrological or
hydrogeological effects.

2.

Introduction

2.1

This report provides an assessment of potential hydrological and hydrogeological effects
associated with mineral extraction at Newthorpe Quarry, Sherburn in Elmet, North
Yorkshire. The assessment covers both the existing planning permission and the
proposed northern extension of the quarry. The report has been prepared in response to
instruction dated 10th February 2017 from MWP Planning acting on behalf of Newthorpe
Aggregates Limited.
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2.2

North Yorkshire County Council (NYCC) has confirmed that the proposed development
is subject to Environmental Impact Assessment (EIA) and therefore an Environmental
Statement has been prepared to support a planning application for quarry extension and
statutory review of the existing planning permission. An EIA Scoping Opinion from NYCC,
dated 24th January 2017, confirmed that assessment of potential development effects on
hydrology and hydrogeology should be included in the EIA process and reported through
the ES.

2.3

Hydrological and hydrogeological impact assessment has been undertaken in
accordance with current guidance and best practice regarding environmental impact
assessment. The report is structured to provide clear definition of existing baseline
conditions followed by assessment of potential development effects on surface water and
groundwater resources. The report contains the following sections:
o
o
o
o
o
o

Introduction
Methodology
Baseline description
Assessment of effects
Mitigation
Residual effects

The assessment is supported by data derived from published sources and site-specific
investigation. Where appropriate, relevant data sets, drawings and consultation
responses are appended to this report.
2.4

This report includes summary details related to hydrological and hydrogeological aspects
of the existing and proposed development. Further details regarding the development are
included at Parts A and B of the ES. Reference is made throughout this assessment to
proposed development and restoration drawings, copies of which are included within the
ES.

2.5

In addition to assessment of the potential hydrological and hydrogeological effects of the
proposed quarry extension, this assessment also incorporates review of the current and
potential future hydrological and hydrogeological impact of mineral extraction within the
current planning permission. Assessment of effects is considered in relation to current
planning conditions related to surface water and groundwater resources. Those
conditions are as follows:
o

Condition 9: requires that all fuel and oil storage tanks shall be bunded using
impervious bunds and floors. The bunded volume shall be at least 110% of the stored
value and shall enclose all inlet, outlet and vent pipes and gauges. There shall be no
uncontrolled discharge from the bunded area and any contaminated water or
materials shall be disposed of in a manner satisfactory to the County Planning
Authority.

o

Condition 18: requires that working shall not take place into the underlying
groundwater level.
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Methodology
Policy, Legislation & Guidance

3.9

3.10

Environment Impact Assessment has been undertaken in accordance with the
requirements of national and local legislation, policy and guidance. The approach to
hydrological and hydrogeological impact assessment and the methodology developed for
identification of potentially significant effects has taken account of the following:
•

National Planning Policy Framework (2012);

•

Planning practice guidance (2017);

•

North Yorkshire Minerals Plan (1997);

•

Selby District Council Core Strategy (adopted 2013);

•

Selby District Local Plan (2005);

•

Environment Agency Groundwater protection policy (2017);

•

Environmental Permitting Regulations (2010); and

•

Flood and Water Management Act (2010).

The National Planning Policy Framework (NPPF) sets out national policy in relation to
geological conservation and protection of surface water and groundwater resources.
Local planning authorities are required to implement planning policies that ‘aim to prevent
harm to geological conservation interests’. The NPPF incorporates a requirement to
protect water resources and prevent unacceptable impact on soils or land stability as
follows:
‘The planning system should contribute to and enhance the natural and local environment
by (inter alia): preventing both new and existing development from contributing to or being
put at unacceptable risk from, or being adversely affected by unacceptable levels of soil,
air, water or noise pollution or land instability.’

3.11

For development on sites where ground contamination is present, or potentially present,
the NPPF states that the local planning authority must be satisfied that the potential for
contamination, and any risks arising, are properly assessed and that the development
incorporates appropriate management, mitigation or remedial measures to deal with
unacceptable risks. The NPPF also sets out the framework for management of
development in relation to flood risk with the aim of directing new development to areas
at lowest flood risk.

3.12

Planning practice guidance (PPG) provides detail in relation to water resources protection
and the planning system. PPG ID34 advises on how planning can ensure water quality
and the delivery of adequate water and wastewater infrastructure, as follows:
Water quality is only likely to be a significant planning concern when a proposal would:
o involve physical modifications to a water body such as flood storage areas, channel
diversions and dredging, removing natural barriers, construction of new locks, new
culverts, major bridges, new barrages/dams, new weirs (including for hydropower)
and removal of existing weirs; and/or
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indirectly affect water bodies, for example, as a result of new development such as
the redevelopment of land that may be affected by contamination, mineral workings,
water or wastewater treatment, waste management facilities and transport schemes
including culverts and bridges;

The 1997 North Yorkshire Minerals Plan (saved policies 2007) provides general policy
guidance on water resources issues related to mineral extraction in North Yorkshire.
Policy 4/10 states as follows:
Policy 4/10 Water Protection
Proposals for mining operations and the associated depositing of mineral waste will only
be permitted where they would not have an unacceptable impact on surface or
groundwater resources.

3.6

The Selby District Core Strategy (SDCS) Adopted 2013 sets out local policy with regard
to environmental protection at a strategic level. The strategy recognises the importance
of groundwater resources in the Magnesian Limestone aquifer within the region. Policy
SP18 item 7, defines local policy as follows:
7. Ensuring that new development protects soil, air and water quality from all types of
pollution.

3.7

The 2005 Local Plan sets out more specific policy related to potentially contaminated
land, groundwater resources and flood risk through Policy ENV2 and ENV5 as follows:
ENV2 A) Proposals for development which would give rise to, or would be affected by,
unacceptable levels of noise, nuisance, contamination or other environmental pollution
including groundwater pollution will not be permitted unless satisfactory remedial or
preventative measures are incorporated as an integral element in the scheme. Such
measures should be carried out before the use of the site commences.
B) Where there is a suspicion that the site might be contaminated, planning permission
may be granted subject to conditions to prevent the commencement of development until
a site investigation and assessment has been carried out and development has
incorporated all measures shown in the assessment to be necessary.
ENV5 In areas with a high risk of flooding proposals for new development will only be
permitted where: 1) Exceptionally, within functional flood plain areas, it relates to
essential transport or utilities infrastructure which cannot be located in a lower risk area,
and which is designed to remain operational even in times of flood.

3.8

Further guidance with regard to development and flood risk is provided in Local Plan
commentary supporting Policy ENV5 as follows:
The susceptibility of land to flooding is a material planning consideration which is likely to
become more important as the risk of flooding increases in future years due to the effects
of global warming, climate change and rising sea levels. The District Council, the
Environment Agency and the Internal Drainage Boards are therefore concerned to
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ensure that flood risk is properly taken into account in the planning of new development
and in the operation of the development control process.
3.9

The Groundwater Directive 2006/118/EC requires EU Member States to prevent the input
of hazardous substances and limit the inputs of non-hazardous pollutants into
groundwater. These requirements have now been transposed into UK law by Schedule
22 of the Environmental Permitting (England and Wales) Regulations 2010 (EPR 2010).

3.10

The Flood and Water Management Act (2010) clarifies responsibilities for land drainage
and flood risk management and transfers some key responsibilities to local authorities.

Impact Assessment Methodology
3.11

Assessment of potential development impacts on local hydrology and hydrogeology has
been undertaken through a combination of desk based analysis, site survey work,
qualitative and quantitative impact assessment and consideration of potential impact
mitigation requirements.

3.12

Potential development effects have been defined by reference to baseline geological,
hydrological and hydrogeological assessment and detailed development design
proposals. Where necessary, mitigation measures have been defined for any effects
considered to be significant with the aim of reducing any residual risk to an acceptable
level. The criteria for determining the significance of effects is based upon the following
method:
(i) Assessment of potential receptor sensitivity
(ii) Assessment of potential effect magnitude.
(iii) Determination of potential effect significance

3.13

Effect magnitude is considered in relation to the potential impact on the receptor with
magnitude defined in a range from negligible to major. The receptor sensitivity is defined
as low, medium or high depending on the specific receptor character on its ability to
tolerate change. Effect significance is defined in relation to both effect magnitude and
receptor significance. If the significance of the potential impact is moderate or higher,
then mitigation measures may need to be considered.
Table 1: Methodology for determining sensitivity

Sensitivity
High

Moderate

Low

Examples of receptor
The receptor/resource has little ability to absorb change
without fundamentally altering its present character, or is of
international or national importance
The receptor/resource has moderate capacity to absorb
change without significantly altering its present character, or
is of high importance
The receptor/resource is tolerant of change without detriment
to its character, is of low or local importance
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Table 2: Methodology for determining impact magnitude

Magnitude of
impact
Major

Moderate

Minor

Negligible

Criteria for assessing impact
Total loss or major/substantial alteration to key
elements/features of the baseline (pre-development)
conditions
such
that
the
post
development
character/composition/attributes will be fundamentally
changed
Loss or alteration to one or more key elements/features of
the baseline conditions such that post development
character/composition/attributes of the baseline will be
materially changed
A minor shift away from baseline conditions. Change arising
from the loss/alteration will be discernible/detectable but not
material. The underlying character/composition/attributes of
the baseline condition will be similar to the pre-development
circumstances/situation
Very little change from baseline conditions. Change barely
distinguishable, approximating to a ‘no change’ situation

Table 3: Impact significance matrix

Magnitude
Major
Moderate
Minor
Negligible
3.14

High
Major
Major-Moderate
Moderate-Minor
Negligible

Sensitivity
Moderate
Major-Moderate
Moderate-Minor
Minor
Negligible

Low
Moderate-Minor
Minor
Minor-Negligible
Negligible

In considering effect significance account is taken of effect duration; reversibility and
compatibility with relevant environmental policies and standards.

Consultations
3.15

In response to a request for EIA scoping Opinion, and the subsequent response from
North Yorkshire County Council dated 24th January 2017, the Environment Agency (EA)
and Selby District Internal Drainage Board (IDB) provided preliminary comments.

3.16

The EA raised the requirement for consideration of the potential impact of proposed
development on any contamination present at the site with comments as follows:
“any pathways for contamination must be strictly controlled to avoid pollution of the
principle aquifer from any historic contamination identified on or near the site from
previous uses”.
“in completing any site investigations and risk assessments the applicant should assess
the risk to groundwater and surface waters from contamination which may be present and
where necessary propose appropriate remediation”.
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3.17

The Selby District IDB advised that any off-site discharge of surface water would be
restricted to 1.4l/s/ha or greenfield runoff and that the consent of the IDB would be
required for any such discharge. As discussed at Section 5, the proposed development
would not incorporate any off-site discharge of surface water.

3.18

Selby District Council Environmental Health Department has been contacted to establish
the presence of any unlicensed private water supplies in the vicinity of Newthorpe Quarry.
The results are discussed at Section 5.

4.

Baseline description

4.1

Assessment of existing hydrological and hydrogeological conditions at the site and
surrounding area has been undertaken by reference to published information sources,
site hydrological survey and site specific hydrogeological investigation.

Site location, land-use and hydrological context
4.2

Newthorpe Quarry is located south west of the hamlet of Newthorpe to the west of
Sherburn in Elmet in North Yorkshire. The site is currently accessed via Hall Lane to the
north but a new access road linking the southern side of the quarry to the B1222 is
expected to be operational in early 2018. The A1(M) motorway is situated approximately
500m south west of the quarry. The northern boundary of the site is formed by an
operational railway line established on an embankment running east to west. Site location
is shown on Drawing 162/01/01 which accompanies this report.

4.3

With the exception of a small number of residential properties at Newthorpe, and isolated
farm buildings, surrounding land use is predominantly under agricultural cultivation.
Review of historic land-use mapping of the site and surrounding area indicates that a
quarry was present at the site prior to 1850 and continued to expand eastwards. By 1891
the site is defined as Newthorpe Lime Works and appears to have incorporated lime kilns
and rail links to the Selby-Leeds railway line at the northern site boundary. By 1958 the
quarry had extended to the current extractive boundary and on-site railway lines or lime
kiln works are no longer recorded. By 1992 the eastern and northwestern areas of the
site are labelled ‘disused workings’. Copies of historic maps of the site and surrounding
area are included at Appendix A of this report.

4.4

It is understood that the quarry has been dormant since 2007. In its current configuration,
the quarry workings have been cleared of all historic works equipment and infrastructure
with no current evidence of previous industrial operations. A view of the central area of
the quarry today is presented as Figure 1.

4.5

A search of environmental records for the site and surrounding area has confirmed that
the eastern part of the quarry has been restored by importation of waste materials. As
confirmed on Envirocheck datasheets at Appendix B of this report, the eastern part of the
quarry operated as a local authority non-hazardous landfill site. The landfill site, which
was operated by NYCC, opened in 1973 and operated for 11 years before closing in
1984. The site was licensed to accept Inert, Industrial, Commercial, Household and
Special Waste, and Liquid Sludge. There are no records to indicate any form of waste
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containment at the landfill site and, given the time during which it was operational, it is
considered highly likely that the site operated on a dilute and disperse basis with free
drainage to the underlying Magnesium Limestone.
Figure 1: Newthorpe Quarry looking west from eastern boundary

4.6

There are no other current or historic recorded industrial or commercial land-uses within
the immediate vicinity of Newthorpe Quarry.

4.7

Newthorpe Quarry is located within the surface water catchment of Newthorpe Beck, a
tributary of the River Wharfe. As shown on Drawing 162/01/01, Newthorpe Beck flows
west to east approximately 200m north of the northern quarry boundary. The beck flows
through agricultural land in a relatively shallow channel around the hamlet of Newthorpe,
towards South Milford 2.5km to the east. A view of Newthorpe Beck 1km downstream of
the quarry is included as Figure 2.

4.8

FEH (Flood Estimation Handbook) catchment models indicate that at the closest point to
the quarry, Newthorpe Beck drains a catchment of 11.18km 2 with a standard catchment
average annual rainfall of 652mm and a standard percentage runoff of 5.9%. The
extremely low standard percentage runoff reflects the presence of highly permeable
Magnesian Limestone across the catchment which promotes direct infiltration of
rainwater with no significant potential for generation of surface runoff. The high baseflow
index of 0.955 for this catchment confirms that the majority of recharge to the beck occurs
via groundwater baseflow rather than by surface runoff.

4.9

There are no other surface watercourses in the vicinity of Newthorpe Quarry and
therefore, with significantly lower permeability geological deposits beneath the
Magnesian Limestone, it is assumed that the majority of recharge over the catchment will
drain indirectly to Newthorpe Beck. As shown on Drawing 162/01/01, a small spring is
mapped to the west of Hill House Farm approximately 250m north east of the quarry. The
spring is located adjacent to the right bank of the beck and appears to drain directly to
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the beck. It is noted that surface water does not accumulate within Newthorpe Quarry as
any incident rainfall tends to drain freely through the quarry floor without accumulation at
surface. As a consequence, there is no discharge of surface water from the quarry site.
Figure 2: Newthorpe Beck at Newthorpe B1222 looking east (downstream)

4.10

The permeable nature of the catchment contributes to mitigation of flood risk. The current
Environment Agency Flood Map for Planning confirms that, with the exception of the beck
channel, the quarry and surrounding area is not at risk of fluvial or surface water flooding.
An extract from the flood map is included as Figure 3.
Figure 3: Environment Agency flood map extract for Newthorpe Quarry

4.11

In the vicinity of Newthorpe Quarry, Newthorpe Beck is predominantly a groundwater fed
stream with surface water runoff from surrounding land contributing only a small
percentage of flow in the beck. Approximately 3km downstream of the quarry, at South
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Milford, Newthorpe Beck becomes Mill Dike. The Environment Agency routinely monitor
surface water quality in Mill Dike. Analytical results for the period May 2016 to January
2017, the most recent monitoring data available, are included at Appendix C. Water
quality in Mill Dike (Newthorpe Beck) is good with no anthropogenic contamination
identifiable in the parameters included in the analytical data sets. Dike water is
characterised by an elevated pH and relatively high conductivity, both of which reflect the
high groundwater contribution.

Local geology
4.12

British Geological Survey (BGS) mapping of the site and surrounding area indicates that
Newthorpe Quarry is established in the Cadeby Formation, formerly known as the Lower
Magnesian Limestone, which extends across the surrounding area for several kilometres
in all directions. There are no recorded deposits of superficial materials above the
limestone. Survey of the quarry site confirms the geological mapping and the absence of
any superficial cover above the limestone. Geological mapping of the area is included
with Envirocheck data sheets at Appendix B of this report.

4.13

BGS mapping indicates that the Cadeby Formation in the area varies in thickness
between 30 and 80m and rests unconformably on sandstone, siltstone and mudstone of
the underlying Upper Coal Measures. Two historic boreholes (1918 & 1984) were drilled
in the Cadeby Formation approximately 1km to the north west of the quarry. Borehole
records are included at Appendix D of this report. The borehole constructed at Newthorpe
Farm in 1918 proved the base of the limestone at 36.78mbgl which equates to 2.84mAOD
at this location. A borehole constructed at Newthorpe Barracks in 1984 proved the base
of the Cadeby Formation at a depth of 53.4mbgl after penetrating 6.5m of Till making a
Cadeby Formation thickness of 46.9m.
Figure 4: View of the south western quarry face showing geological structure
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4.14

Topographic survey of the quarry confirms that the minimum elevation of the current
workings is approximately 37mAOD (Phase 1 & 2) which equates to a depth of
approximately 25mbgl. Visual survey of quarry faces undertaken in May 2017 confirmed
that the limestone dips gently to the east with variable and relatively thin bedding and
sub-vertical jointing. A view of the quarry face is presented as Figure 4.

4.15

Four new monitoring boreholes were drilled by Structural Soils Limited around the quarry
perimeter in June 2017. Drillers logs are included at Appendix E of this report. Borehole
locations are shown on Drawing 162/01/02. Boreholes were constructed for the purpose
of monitoring groundwater beneath the quarry site. All four boreholes were therefore
designed to penetrate a minimum of 5m below the elevation at which groundwater was
encountered in the limestone.

4.16

The geology encountered and the final depth of each of the four boreholes is summarised
in Table 4 below which is abstracted from drillers logs.
Table 4: Groundwater monitoring boreholes at Newthorpe Quarry

Borehole
BH1

BH2

BH3

BH4

Geology encountered (mbgl
0.00-0.50: Sandy CLAY
0.50-2.80: Weathered broken LIMESTONE
2.80-29.70: Fractured LIMESTONE
0.00-0.30: Sandy CLAY
0.30-3.00: Weathered LIMESTONE
3.00-37.6: Fractured LIMESTONE
0.00-0.50: Sandy CLAY
0.50-2.80: Weathered LIMESTONE
2.80-31.20: Fractured LIMESTONE
0.00-0.30: CLAY
0.30-1.70: Weathered LIMESTONE
1.70-26.50: LIMESTONE

Water strike (mbgl)
21.0

32.0

26.0

21.0

4.17

All four monitoring boreholes terminated in the Cadeby Formation and did not extend to
the underlying Lower Coal Measures. The maximum thickness of limestone proven at
the site is 37.3m in Borehole BH2 located towards the western end of the site.

4.18

Site survey has indicated sub-horizontal bedding with a gentle dip to the east and the
presence of vertical jointing in the limestone. There are no geological faults recorded
within the quarry and published geological mapping indicates that the nearest faulting is
located approximately 1km to the south east and north west of the site where a series of
south west-north east trending faults extend through the limestone. Published geological
maps indicate a stratigraphic dip of 7o to the south east to the east of the south eastern
fault line suggesting indicating minor displacement at fault zones.

Hydrogeology
4.19

The Cadeby Formation is designated as a Principal Aquifer by the Environment Agency
based on the following definition.
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These are layers of rock or drift deposits that have high intergranular and/or fracture
permeability - meaning they usually provide a high level of water storage. They may
support water supply and/or river base flow on a strategic scale. In most cases, principal
aquifers are aquifers previously designated as major aquifer
4.20

At a regional scale the Cadeby Formation provides water for public supply and baseflow
to rivers and streams. A detailed study of Magnesian Limestone hydrogeology in the area
between the River Wharfe and River Aire, including Newthorpe and surrounding area,
was published in 19781. The study, based on review of groundwater levels and quality at
water supply and monitoring boreholes, confirmed that groundwater in the limestone
drains towards the main surface water streams in the area, including local drainage from
the Newthorpe Quarry area to Newthorpe Beck (Sheep Dike). Groundwater levels in the
limestone along the route of the beck in the vicinity of the quarry were recorded as
30mAOD – 40mAOD with a west to east direction of flow and hydraulic gradient.

4.21

Although the 1978 study considered the upper and lower Magnesian Limestone as a
single unit due to fault connections, the review of groundwater level variations provides
evidence to indicate that seasonal groundwater level variation in the limestone is within
the range 1m – 4m. Recharge to the limestone over the study area was estimated to be
approximately 250mm/yr which represents approximately 38% of annual rainfall.

4.22

On the basis of past regional studies it can be concluded that any groundwater present
in the Cadeby Formation at Newthorpe Quarry and surrounding area is likely to be
draining towards the north east and Newthorpe Beck in the vicinity of Newthorpe. There
are no local faults to either promote or obstruct the movement of groundwater through
this area.

4.23

The records for the two boreholes historically constructed to the west (up-gradient) of the
quarry site contain information about rest groundwater levels at each location. The
borehole constructed at Newthorpe Farm (1984) indicates a rest groundwater elevation
of 17.06mbgl which is approximately 37mAOD.

4.24

Newthorpe Quarry is established above the local groundwater level and the quarry has
always been a free-draining site with no records of inundation from rising groundwater.
To establish local hydrogeological conditions at the site, four new groundwater
monitoring boreholes were established in 2017. Borehole locations are shown on
Drawing 162/01/02. All four boreholes encountered groundwater within the Cadeby
Formation. The boreholes terminated within the Cadeby Formation and extended to a
minimum of 5m below rest groundwater level.

4.25

Groundwater encountered in the Cadeby Formation is unconfined. At the time of borehole
construction there was no significant variation between the elevation of initial water strike
and the subsequent rest water levels. Subsequent groundwater level monitoring has
indicated a rise of 3.5-4.5m from the date of construction (June 2017). This may represent
the effect of groundwater level equalisation across a number of fracture flow horizons

1

Aldrick, RJ. 1978. The hydrogeology of the Magnesian Limestones in Yorkshire between the River
Wharfe and the River Aire. Quarterly Journal of Engineering Geology and Hydrogeology. Vol 11, p193201. Geological Society of London 1978.
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and/or an increase due to increased rainfall recharge during June/July 2017. Continued
groundwater level monitoring will provide a reliable basis to establish seasonal
groundwater level variability in the limestone beneath the quarry. Summary results for
each borehole are presented in Table 5.
Table 5: Groundwater levels at monitoring boreholes

Borehole
BH1
BH2
BH3
BH4

Total depth
(mbgl)
29.7
37.6
31.2
26.5

Ground level
(mAOD)
50.19
65.59
55.56
48.92

Water strike
(mAOD)
29.19
33.59
29.56
27.92

RWL (mAOD)
12/07/2017
33.18
36.97
34.20
32.50

4.26

Initial groundwater level data, in combination with historic groundwater level information
and conceptual understanding of local groundwater flow direction, has allowed the
preparation of a groundwater contour map for the quarry site and surrounding area. The
map is presented as Drawing 162/01/03. Reference to Drawing 163/01/02 indicates a
local groundwater flow direction to the north east, towards Newthorpe Beck, with a local
hydraulic gradient of approximately 0.0124. The ability to produce a realistic groundwater
contour map that is consistent with both recent and historic groundwater level information
suggests that the Cadeby Formation beneath the site behaves as a single, wellconnected, aquifer unit across the area.

4.27

Available hydrogeological information suggests that groundwater flowing in the Cadeby
Formation beneath the quarry site drains directly to Newthorpe Beck. At the closest
location to the site the beck is approximately 200m from the northern quarry boundary.
With an average hydraulic gradient of 0.0124, a typical hydraulic conductivity of 8m/d
(derived from Yorkshire average transmissivity of 240m 2/d and estimated saturated
thickness of 30m) and typical effective porosity of 20%, it is estimated that the average
travel time for groundwater to flow from beneath the quarry site to Newthorpe Beck is
approximately 400days at an average rate of approximately 0.5m/day. This analysis is
based on average hydraulic parameters for the Cadeby Formation and incorporate both
porous media and fracture based flow but excludes the effect of any more-developed
preferential fracture flow pathways between the quarry and the beck, if present.

4.28

With typically high infiltration capacity and an absence of superficial cover, the Cadeby
Formation in the vicinity of Newthorpe Quarry is considered to have high vulnerability to
pollution. An extract from the Environment Agency groundwater vulnerability map,
included as Figure 5, confirms this designation. There are no Groundwater Source
Protection Zones (GPZ) at or within the vicinity of the quarry site.

4.29

Baseline groundwater quality data for the Cadeby Formation at Newthorpe Quarry has
been obtained by sampling and analysis of the four new groundwater monitoring
boreholes at the site. The first set of water samples were collected on 12th July 2017 and
despatched to Derwent Environmental Tests Services (DETS) for analysis. Analytical
results were received on 24th July 2017. A second set of samples were obtained on 8th
August 2017. Full details are included at Appendix F of this report.
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Figure 5: Environment Agency groundwater vulnerability map extract

4.30

In general, the analytical results indicate that groundwater in the Cadeby Formation at
the site is uncontaminated and consistent with drinking water standards for analytical
determinands. The concentration of metals and inorganic substances in groundwater
was below the UK Drinking Water Standards (UKDWS) in all four boreholes. There is no
evidence of any volatile organic substances in any of the groundwater samples and, with
the exception of Borehole BH4 in the first set of samples, no evidence of any petroleum
hydrocarbon contamination. The July 2017 groundwater sample from Borehole BH4
contained 0.070mg/l of TPH (C10-C40). Borehole BH4 is located adjacent to Highfield
Lane, down gradient of the current quarry workings and the historic landfill area. The
subsequent August 2017 sample contained no detectable petroleum hydrocarbons.
Whilst the July 2017 samples indicated no PAH in any of the groundwater samples, all
four samples from August 2017 have trace amounts of Naphthalene. A single set of
samples does not provide an adequate basis to determine whether elevated Naphthalene
concentration at this location indicates local contamination. Further sampling and
analysis should allow more detailed assessment.

4.31

It is noted that monitoring Borehole BH1 is located at the down-gradient boundary of the
northern part of the quarry site: the area of historic quarry workings that forms part of the
application area. An absence of any indication of contamination in groundwater at this
location suggest that there is unlikely to be any residual contamination of this part of the
site. The borehole is also located in close proximity to the eastern landfill area, indicating
an absence of lateral diffusion of any contamination from the landfill.
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4.32

The eastern landfill appears to have been established, with no formal waste containment,
as a dilute and disperse facility. Given the relatively high infiltration capacity of the
limestone and the free-draining nature of the former quarry excavation, it is considered
likely that any potential contamination associated with uncontained deposition of waste
in the landfill will have migrated off-site some time ago. The landfill closed in 1984 and
has been undisturbed for 33 years. The facility was established in former quarry workings
that remained above the local groundwater level and hence, subject to no future physical
disturbance, the landfill is unlikely to represent a source of future contamination.

4.33

A source of environmental records has confirmed that there are a total of four licensed
groundwater abstractions within a 2km radius of Newthorpe Quarry. This includes a
licenced abstraction within the quarry itself. Water was abstracted for dust suppression.
The other three abstractions are located over 1800m from the quarry. Full details are
included with the Envirocheck report at Appendix B and summary details are provided in
Table 6.

4.34

Selby District Council has been contacted to establish the presence of any unlicensed
private groundwater supplies in the area. The council has confirmed that there are no
unlicensed private water supplies within a 2km radius of the quarry site.
Table 6: Licensed abstractions within 2km of Newthorpe Quarry

Licence No.

Owner

Location

Distance from
site (m)

Source

Annual
rate (m3)

2/27/24/379

LML

n/a

1809

ML

2955

2/27/24/135

N S Hawking

1851

ML

7300

2/27/24/411

Milford Farm
Produce

Newthorpe
Quarry
Huddleston
Hall
Huddleston
Grange Farm
Scat House
Farm

0

2/27/24.090

Darrington
Quarries
G W Pears

1890

LML

n/a

4.35

Reference to topographic and geological mapping of the area within a 2km radius of
Newthorpe Quarry confirms that Huddleston Hall and Huddleston Grange Farm are
located to the north of Newthorpe Beck. Groundwater abstractions at these locations are
unlikely to be influenced by groundwater conditions at Newthorpe Quarry. Similarly, Scat
House Farm is located to the south east of Newthorpe Quarry, to the east of the fault
zone in the Cadeby Formation and hence an abstraction at this location is unlikely to be
influenced by groundwater conditions at Newthorpe Quarry.

5.

Assessment of effects

5.1

The potential effect of current and planned quarry development on local hydrology and
hydrogeology has been evaluated by reference to baseline hydrological and
hydrogeological conditions and aspects of the development with the potential to interact
with local surface water and ground water systems. The assessment includes review of
currently permitted development in relation to existing planning conditions and review of
the proposed quarry extension in relation to potential development impacts. Potential
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effects, adverse or beneficial, identified through the assessment process are defined in
relation to their significance using the methodology set out at Section 2 of this report.

Hydrological aspects of the permitted and proposed development
5.2

Although this assessment covers both the existing permitted quarry development and the
proposed northern extension, aspects of the development with the potential to effect
surface water and groundwater resources are common to both developments and are
therefore covered collectively in this section of the report.

5.3

Newthorpe Quarry, as currently developed, is free-draining with no off-site discharge of
surface water. All rainfall, and any internal rainfall runoff, is contained within the quarry
boundary and directed to the quarry excavation from where drainage to the underlying
limestone occurs naturally. During completion of permitted development (Phases 1-4),
incident rainfall will continue to be managed by internal containment and drainage with
no direct discharge to the surface water system. The proposed northern extension would
operate on the same principle with rainfall and internal runoff directed to quarry
excavations with no direct off-site discharge of surface water. It is therefore concluded
that the permitted and proposed development has no potential for direct effect on surface
water systems at or in the vicinity of the site.

5.4

In accordance with current planning conditions, the permitted development should
remain above the groundwater level in the Cadeby Formation. The elevation of
groundwater therefore acts as a limit on potential maximum depth of the development.
Compliance with this condition will prevent any sub-water table development or any
requirement for abstraction or management of groundwater. The permitted development
therefore has no potential for direct physical impact on local groundwater levels or flow.
It is anticipated that the same depth constraint would apply to the proposed extension
area.

5.5

Quarry development, both permitted and proposed, involves the removal of part of the
unsaturated zone above the water table in the Cadeby Formation. Storage available
within the unsaturated zone can act to control recharge to the underlying groundwater
system. Removal of the unsaturated zone through quarry development could therefore
affect the dynamics of groundwater recharge.

5.6

Partial removal of the unsaturated zone reduces the pathway length from quarry floor to
groundwater in the Cadeby Formation and therefore potentially increases groundwater
vulnerability to contamination. The use of plant and equipment within the quarry
excavation creates the potential for ground and/or groundwater contamination as a
consequence of accidental spill or leakage of potential pollutants i.e. hydrocarbons.

5.7

Phase 4 of the permitted development will extend the quarry workings eastwards, along
the southern boundary of the historic landfill in the eastern part of the old quarry area.
Any interaction with historic waste deposits could introduce potential contaminants to the
quarry excavation and increase risk of groundwater pollution. The excavation area in
Phase 4 is being designed with a stable standoff from the landfill to ensure no direct
contact with historic waste deposits.
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5.8

The proposed northern extension encompasses former quarry areas in which mineral
processing plant, lime kilns and rail headings were previously located. There is therefore,
potential for ground contamination to be present in some areas of the proposed extension
area. Disturbance of contaminated ground could introduce risk of contaminant migration
to groundwater in this part of the site.

5.9

Newthorpe Beck is the primary receptor for groundwater flowing in the Cadeby Formation
beneath the quarry site. Any risk of groundwater pollution would therefore also represent
a risk of surface water pollution, subject to any natural attenuating capacity of the
limestone aquifer.

5.10

The proposed restoration scheme for the site, incorporating both the permitted
development and the proposed northern extension area, is a combination of limestone
grassland and agricultural use. Agricultural practices that incorporate use of nitrate
fertilizers or other potentially polluting substances could introduce risk of groundwater
contamination, and hence surface water contamination.

5.11

The above analysis indicates that the following aspects of the permitted and proposed
development need to be included in hydrological and hydrogeological impact
assessment.
(i) Quarry floor elevation in relation to groundwater levels;
(ii) Unsaturated zone removal and groundwater recharge dynamics;
(iii) Groundwater contamination risk arising from;
a. Accidental spillage of potentially polluting substances;
b. Migration of fines from quarry surfaces;
c. Interaction with the historic landfill;
d. Disturbance of historically contaminated ground;
e. Restoration of the site for agricultural use.
(iv) Surface water contamination risk related to contaminant migration in groundwater;

5.12

Assessment of the potential effects of each relevant aspect of the permitted and
proposed development has been undertaken to establish effect significance and hence,
any requirement for effect mitigation.

Effects on hydrology
5.13

With no off-site discharge of surface water from the permitted development or the
proposed northern extension there would be no direct effect on surface water flows,
surface water quality or flood risk.

5.14

Any contamination of groundwater in the Cadeby Formation could lead to contamination
of surface water in Newthorpe Beck, the primary receptor for local limestone
groundwater. Newthorpe Beck is largely dependent on baseflow from the Magnesian
Limestone with limited additional contribution from surface water runoff. As a
consequence, the flow rate in the beck is expected to demonstrate relatively low
variability. Available evidence indicates that water quality in the beck is good where
unaffected by local farming activity. Any hydrocarbon based contamination reaching the
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beck could result in deterioration in water quality with adverse impact on water based
ecology. With an upstream catchment area of over 11km 2 the volume of any
contaminated groundwater contribution to beck flow is likely to be small. There would
therefore be capacity for contaminant attenuation by dilution and biodegradation. On this
basis Newthorpe Beck is considered to have Moderate sensitivity as a receptor of
contaminated groundwater.
5.15

The magnitude of any surface water contamination would be dependent on the type of
contaminant, the volume of contaminant and the timescale of contaminant discharge.
Quarrying activity, including any on-site mineral processing will generate fine particulate
material that, whilst non-toxic, can lead to an increase in suspended solids or turbidity in
receiving waters. The only other potentially contaminating substances present on site
would be a range of hydrocarbon products including fuel oil and lubricants. Fine
particulates generated from quarry activity typically retain a grain size that promotes
settlement over relatively short distances. It is therefore unlikely that a high volume of
fine particulates would migrate through groundwater and reach Newthorpe Beck. Any
hydrocarbon contamination on the site is likely to occur as a consequence of a localised
spill or accidental release. With an adequate accident/spill response procedure the
volume of contaminant released should be low.

5.16

Any historic ground contamination present in the proposed extension areas would be a
consequence of historic quarry operations in that area, including the use of rail siding.
With free-draining ground conditions it is considered that any mobile contaminants are
likely to have been leached and migrated from the area many years ago. The volume of
residual contamination, if any, is therefore likely to be low. Similarly, available evidence
indicates that groundwater downstream of the historic landfill at the eastern end of the
former quarry excavations is not contaminated. The potential for mobilisation of
contaminants from the landfill is therefore considered to be relatively low.

5.17

Considering the type of potential contaminant, the attenuating capacity of the aquifer upgradient of the beck and the low risk of high volume release, it is considered that the
potential magnitude of any impact at Newthorpe Beck would be Moderate.

5.18

Taking account of the receptor sensitivity and potential magnitude of any adverse impact
arising from contaminant migration through groundwater to Newthorpe Beck it is
concluded that potential impact significance would be Moderate - Minor.

Effects on hydrogeology
5.19

The depth of working within the permitted development area of Newthorpe Quarry
(Phases 1-4) is controlled by planning condition stating that workings shall not extend to
the underlying groundwater level. It is anticipated that the same restriction on depth of
working would apply to the proposed extension area. On that basis, the permitted and
proposed development would remain above the local groundwater level in the Cadeby
Formation and have no direct physical effect on groundwater levels or flow rates in the
area.
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5.20

The receptor for hydrogeological impacts arising from quarry activity at the site is
groundwater in the Cadeby Formation aquifer. As a Principle Aquifer of strategic
importance, and providing a water supply to the surface water system locally,
groundwater contamination could have the potential to change the character of the
aquifer. On this basis, the sensitivity of the aquifer is considered to be High.

5.21

Mineral extraction will result in removal of part of the unsaturated zone in the Cadeby
Formation. The unsaturated zone typically provides two functions as follows:
(i) Attenuation of rainfall recharge; and
(ii) Natural filtration/attenuation of potential pollutants.

5.22

Attenuation of rainfall recharge, through temporary inundation of unsaturated zone
storage, can be an important process in groundwater systems that drain rapidly and
where regulation of recharge can ensure balancing of available resources on a seasonal
basis. Hydrological analysis at catchment scale has indicated that the Cadeby Limestone
has high infiltration capacity. Local evidence from historic quarrying activity at Newthorpe
indicates that the limestone beneath the quarry floor is free-draining. Groundwater
recharge and saturated flow in the Cadeby Formation primarily occurs via fracture flow
in the joints and fractures in the limestone. Such systems can promote relatively rapid
drainage with relatively low storage capacity when compared to porous media based
drainage. The combination of evidence therefore indicates that the unsaturated zone
capacity for recharge attenuation or purification at Newthorpe Quarry may be relatively
low.

5.23

The quarry floor will remain above the groundwater level in the limestone. As a
consequence, part of the unsaturated zone will remain present beneath the quarry floor.

5.24

In common with most quarrying environments, quarry operations and associated
distribution of particulate material across the quarry floor will tend to reduce the natural
drainage capacity of the quarry floor. Historic quarrying at Newthorpe has demonstrated
that any such reduction would not inhibit free-drainage of any accumulating surface
water. It is considered that the combination of residual unsaturated zone, and partial
reduction in infiltration capacity due to quarry floor particulates distribution, will tend to
mitigate any change in rainfall recharge or purification processes occurring as a result of
partial loss of unsaturated zone due to mineral extraction. As a consequence, the
magnitude of any impacts related to loss of unsaturated zone is considered to be Minor
and therefore the significance of any effects associated with recharge changes is
considered to be Moderate – Minor.

5.25

Analysis of quarrying activity has indicated that, if unmitigated, there is potential risk of
groundwater contamination from a number of sources. With removal of a significant
proportion of the unsaturated zone, any contamination on quarry surfaces could migrate
to groundwater relatively rapidly. Consideration of potential impact magnitude is therefore
a key component of the assessment of effect significance.

5.26

Accidental spillage or leakage of potentially polluting substances i.e. hydrocarbon
products, would tend to occur as localised events of short duration. Although contaminant
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volumes may be relatively low, contaminant concentration could be high resulting in
localised deterioration in groundwater quality with potential for down-gradient dispersion.
Taking account of biodegradation rates for organic contaminants, and the distance to
downstream receptors, there may be limited risk to surface water quality as a
consequence of accidental spillage, but high risk of localised deterioration in groundwater
quality. Such impacts could lead to a change in baseline groundwater quality downstream
of the quarry. As a consequence, the impact magnitude is assessed as Moderate leading
to a determination of Major – Moderate effect significance.
5.27

As discussed above, particulate materials generated from quarry operations typically
retain a grain size that promotes settlement in drainage water and limits mobilisation.
Drainage of the quarry floor occurs via fractures and joints. Although providing high
infiltration capacity, fractures and joints rarely have large enough aperture size to allow
extensive migration of quarry particulates. When combined with the partial ‘blinding’
effect that comes from trafficking on the quarry floor, it is considered that there is limited
potential for migration of particulates to groundwater. Potential impact magnitude is
therefore defined as Negligible resulting in an effect significance of Negligible.

5.28

Both Phase 4 of the permitted development and the eastern boundary of the proposed
northern extension area have the potential for physical interaction with the historic landfill
site. Any disturbance of contaminated materials within the landfill could lead to
mobilisation of contaminants and subsequent migration to groundwater. Although downgradient groundwater quality (Borehole BH4) indicates that the landfill is no longer
releasing contaminants to groundwater, physical disturbance of historic waste could lead
to re-mobilisation of potentially polluting substances.

5.29

The detailed composition of waste deposited in the landfill is unknown. It must therefore
be assumed that the waste could have contained both organic and inorganic substances.
Under worst case conditions it must be assumed that disturbance of the landfill could
lead to mobilisation of a range of organic and inorganic contaminants with potential
migration to groundwater. Although potentially mitigated by historic migration of the most
mobile substances, the magnitude of the potential impact on groundwater is therefore
defined as Moderate. The significance of any effect on water quality arising from landfill
disturbance is therefore defied as Major – Moderate.

5.30

A similar approach must be applied to the potential risk of groundwater contamination
through disturbance of potentially contaminated ground at the northern end of the
proposed extension area. The potential range of contaminants is likely to be less
extensive than the substances potentially present within the landfill. In common with the
landfill, local groundwater quality analysis provide evidence to indicate no deterioration
in groundwater quality down-gradient of the area (Borehole BH1). On this basis, the
potential magnitude of any impact is defined as Minor resulting an effect significance of
Moderate - Minor.

5.31

Part of the proposed restoration scheme for both the permitted development and the
proposed extension is restoration to agricultural use. Soil materials deposited on the
quarry floor to achieve restoration objectives are likely to have high leaching potential
and hence provide limited protection for the underlying limestone. Excessive use of
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potentially polluting fertilisers or associated substances would introduce risk of dispersed
contamination of groundwater beneath the quarry floor. Due to the potential risk of
widespread deterioration in groundwater quality, and down-stream impacts on surface
water resources, the potential magnitude of such an impact on groundwater in the
underlying limestone is defined as Major. The significance of such effects is therefore
defined as Major.

Summary of effect significance
5.32

The assessment of effects detailed above has led to the definition of effect significance
for all potential hydrological and hydrogeological effects associated with permitted quarry
development and the proposed northern extension, as summarised in Table 7.
Table 7: Summary of effect significance

Activity
Hydrological
Contamination via
groundwater
Hydrogeological
Change in recharge
patterns due to loss of
unsaturated zone
Groundwater
contamination due to
accidental spillage
Groundwater
contamination by quarry
particulates
Groundwater
contamination by
disturbance of historic
landfill
Groundwater
contamination by
disturbance of
contaminated ground
Groundwater
contamination due to
excessive use of
fertilizers in agricultural
restoration
5.33

Receptor

Receptor
sensitivity

Impact
magnitude

Effect
significance

Newthorpe
Beck

Moderate

Moderate

ModerateMinor

Cadeby
Formation
Aquifer
Cadeby
Formation
Aquifer
Cadeby
Formation
Aquifer
Cadeby
Formation
Aquifer

High

Minor

ModerateMinor

High

Moderate

MajorModerate

High

Negligible

Negligible

High

Moderate

MajorModerate

Cadeby
Formation
Aquifer

High

Minor

ModerateMinor

Cadeby
Formation
Aquifer

High

Major

Major

Potential hydrological and hydrogeological effects of the permitted and proposed
development have been assessed by reference to a standard source-pathway-receptor
approach to impact assessment. The source-pathway-receptor relationships at the site
are illustrated through the development of a conceptual hydrological and hydrogeological
model which is presented as Drawing 162/01/03.

September 2017

163/01/Newthorpe Quarry/HIA

25

6.

Mitigation

6.1

The EIA process includes a requirement to consider mitigation options for any potentially
significant adverse effects. Such measures should aim to avoid, reduce or compensate
for significant adverse effects.

6.2

Where feasible, the preference is to mitigate potentially adverse effects through
avoidance by design. Effects that cannot be designed out of a project may need to be
mitigated through application of physical solutions or the development of suitable
management and monitoring systems. Mitigation measures are intended to result in
elimination of adverse effects or reduction to an acceptable level.

6.3

The majority of potentially significant effects related to development at Newthorpe Quarry
have been defined subject to a number of uncertainties that could be resolved by
additional information. Full specification of appropriate mitigation measures is therefore
dependent on further investigation and assessment during quarry development.

6.4

To prevent creation of a direct pathway to groundwater in the Cadeby Formation Aquifer
it is considered important that quarry workings remain above the groundwater level in the
aquifer beneath the site. The current planning permission is conditioned on the basis that
workings do not extend to groundwater. It is proposed that there should be a minimum of
1m of unsaturated zone between the quarry floor and the groundwater level in the
underlying aquifer across all areas of the current and future quarry development.
Retention of an unsaturated zone would preclude the development of direct drainage
pathways to groundwater and mitigate risk of direct contaminant migration to
groundwater.

6.5

The risk of accidental contaminant spillage or leakage can be significantly reduced
through the design and implementation of standard pollution prevention measures in
accordance with current Environment Agency guidance and industry best practice. As a
minimum, all potentially polluting substances should be stored in secure locations
equipped with bunded containment systems in accordance with current planning
condition 9 which should be extended to also cover the proposed extension area. It is
proposed that the site operator establishes an emergency spill response procedure for
communication to all site operatives with the aim of identifying, controlling and
remediating any accidental spillage of potentially polluting substances as quickly as
possible.

6.6

Physical disturbance of the historic landfill in the eastern part of the site should be
avoided. During the development of Phase 4 of the permitted development it will be
necessary to ensure that the southern boundary of the landfill is clearly defined and that
extractive procedures do not introduce risk of waste disturbance. It is recommended that
a methodology for mineral extraction in this area is established prior to extractive
operations and, if necessary, procedures are identified for waste containment along the
southern boundary of the landfill. It is noted that mineral excavation in Phase 4 is being
designed to incorporate a stable standoff from the historic landfill to ensure no direct
contact with historic waste deposits.

September 2017

163/01/Newthorpe Quarry/HIA

26

6.7

The potential presence of historically contaminated ground in the proposed northern
extension area has been identified. Disturbance of contaminated ground could lead to
mobilisation of potential contaminants with risk to underlying groundwater. It is
recommended that, prior to mineral extraction in this area, a Phase II site-specific ground
investigation and testing programme is designed and implemented. The programme
would aim to identify and characterise any ground contamination and, if necessary,
establish a methodology for contaminated material management to mitigate risk to
groundwater resources in the underlying aquifer.

6.8

The proposed use of part of the restored quarry floor for agriculture should be undertaken
in a manner that does not introduce additional risk of groundwater contamination. Given
the post-development reduction in the thickness of the unsaturated zone, it is
recommended that agricultural restoration options are designed without requirement or
dependency on the excessive use of potentially polluting substances i.e. nitrate fertilizers
etc.

6.9

A summary of the proposed mitigation measures and any residual effects is presented
as Table 8. The proposed measures apply to both the permitted development and the
proposed extension area.
Table 8: Proposed mitigation measures

Activity

Hydrological
Contamination via
groundwater
Hydrogeological
Change in
recharge patterns
due to loss of
unsaturated zone
Groundwater
contamination due
to accidental
spillage

Receptor

Effect
significance
– premitigation

Proposed
mitigation

Effect
significance
– post
mitigation

Newthorpe
Beck

ModerateMinor

See below

Negligible

Cadeby
Formation
Aquifer

ModerateMinor

Negligible

Cadeby
Formation
Aquifer

MajorModerate

Minimum 1m
unsaturated zone
to be retained
below quarry
workings
i. Pollution
prevention
procedures to be
applied to
contaminant
storage &
management
ii. emergency spill
response
procedure to be
developed and
implemented

Minor

September 2017

163/01/Newthorpe Quarry/HIA

27

Groundwater
contamination by
quarry particulates
Groundwater
contamination by
disturbance of
historic landfill

Cadeby
Formation
Aquifer
Cadeby
Formation
Aquifer

Negligible

None proposed

Negligible

MajorModerate

Minor

Groundwater
contamination by
disturbance of
contaminated
ground

Cadeby
Formation
Aquifer

ModerateMinor

Groundwater
contamination due
to excessive use of
fertilizers in
agricultural
restoration

Cadeby
Formation
Aquifer

Major

Extractive
methodology
developed to
minimise risk of
landfill disturbance
in Phase 4
i. Pre-development
site investigation
and testing
programme to be
implemented to
identify
contaminated
ground.
ii. If required,
contaminated
ground
management
procedures to be
developed and
implemented
Restoration
proposals to be
developed without
dependency on use
of potentially
contaminating
substances

Minor

Minor

7.

Residual effects

7.1

Subject to implementation of mitigating measures as defined above, the currently
permitted and the proposed development at Newthorpe Quarry would not lead to any
significant residual effects on local hydrology or hydrogeology.

For S M Foster Associates Limited

Stephen M Foster
BSc MSc CGEOL MCIWEM CSi CEnv FIQ
Principal Consultant
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