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Introduction
1. This is to provide an update to the Environmental Statement (ES) and other documents that have
been submitted to the DNPA with the planning application for the extension of Linhay Hill Quarry.
2. Some of this update falls under Regulation 2 of the EIA Regulations as ‘any other information’ which
is defined as:
‘any other substantive information relating to the environmental statement
and provided by the applicant or the appellant as the case may be’;
3. Planning Policy Guidance states
‘Additional information of a substantive nature submitted voluntarily by an applicant
must be treated in the same way as information required by the local planning
authority (see the definition of “any other information” in regulation2(1))’
4. The purpose of this submission is to:
•

Clarify the status of the ES and other application documents taking account of changes brought
about by Regulation 22 Responses #1 to #4

•

Correct a minor error in the calculation of the water balance and update of catchment areas in
the HIA 2018 and updated ES chapter 12

•

Correction of location of future activity relative to receptor in the Dust and Air Quality
Assessment, ES Chapter 14

•

Draw attention to extracts from the 7th Devon LAA re the Supply of Aggregates and Competition
in Devon

•

Update the Errata.

5. Attention is drawn to discussions in earlier Regulation 22 Responses about the information
requirements of the EIA Regulations and the level of detail required in ESs. In the Regulation 22
Response #4 the discussion is in paras 1.11 to 1.13.

Clarify the status of the ES and other application documents
6. The documents comprising the ES are:
•

The original ES submitted in June 2016

•

The Regulation 22 Response #1 dated July 2017 (Responding to questions raised by the DNPA
in a Regulation 22 Request 2016 and including other information provided by the applicant)

•

The Regulation 22 Response #2 dated February 2018 (Responding to questions raised by the
DNPA in a Regulation 22 Request dated 2016 concerning Caton Cross)
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•

Update to Regulation 22 Response #2 dated November 2018 re Revisions to the Caton Cross
Improvements Scheme and its ES. This document updated the ES for Caton Cross which was
presented in Regulation 22 Response #2

•

The Regulation 22 Response #3 dated February 2019 (Responding to questions raised by the
DNPA in a Regulation 22 Request dated 2016 concerning Water Resources and Land Stability)

•

The Regulation 22 Response #4 dated February 2019 (Responding to questions raised by the
DNPA in a Regulation 22 Request dated 2018 and including other information provided by the
applicant)

7. Some parts of the original ES are revised in the Regulation 22 Responses and in a cumulative
Errata. The Regulation 22 Responses also contain additional drawings and update the other
application documents, notably the Planning Statement and the Habitats Regulation Assessment.
8. A table setting out the current status of the text in the chapters and appendices of the ES is
presented in Appendix 1 of this document. This shows whether each chapter of the ES has been
changed from the original version submitted in 2016 in subsequent Regulation 22 Responses and if
so, where the changes are set out. Equivalent status updates are given for the ES Appendices, but
grouping appendices that have not been changed and only listing individually the appendices that
have been changed.
9. The table also shows where changes made to the Regulation 22 Responses themselves are set out,
including changes to the Appendices, together with an update on the submitted drawings and on the
Planning Statement.
10. It is important to note that the Regulation 22 Responses contained other Further Information apart
from changes to the original ES, as well as clarifications and answers to planning questions,
commentary on consultation responses and ‘other information’ provided by the applicant. This other
content remains as such as presented in the Responses.
11. Other documents in the application are also covered in the table in Appendix 1 of this document
noting changes to the Planning Statement and the Habitats Regulation Assessment.

Correction of a minor error in the calculation of the water balance and
update of catchment areas
12. The method for calculating the recharge in the Chercombe Bridge Limestone Formation (CBLF) is
described in para 36.22 of the HIA 2018. On rechecking the calculations, Atkins has identified a
minor error in how this method has been applied, due to inaccurate assignment of the drought stress
coefficient in some time steps. Atkins has addressed this error, and additionally the catchment areas
listed in Table 3-18 of the HIA have since been updated to better reflect observed drainage lines.
13. The resulting water balance differs in some respects from that given in the 2018 HIA. This revision
does not affect the overall conclusions of the 2018 HIA or the significance of the effect in the ES.
14. The revisions in the calculations have resulted in changes to the following pages of the revised ES
Chapter 12 and HIA 2018:
Document

Changed pages

Revised ES chapter 12

Pages 12-14, 12-16, 12-19 and 12-20.

HIA 2018

Pages 6 and 7, 74 to 75, 78 to 82, and pages 93
and 94.

15. The revised pages in ES Chapter 12 are provided in Appendix 2 of this document and the revised
pages in the HIA 2018 are provided in Appendix 3.
16. There is also a typo on pages 75 and 77 of the HIA 2018 and in the spelling of ‘Kester’ as in the
Kester Brook is sometimes given as ‘Kestor’. These typos are included in the Errata.

Correction of location of future activity relative to receptor
17. In ES Chapter 14 Dust and Air Quality some of the receptors listed in Tables 14.6 have the opposite
directions in the column headed ‘Location of future activity relative to property’ and those in Table
14.8 have the opposite directions in the column headed ‘Location of future activity relative to
ecological site’, although the distances are correct in all instances.
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18. The relative directions have been checked for all receptors and corrected where relevant. The
resulting percentages of time downwind in Table 14.11 have been checked and corrected where
necessary. The changes do not alter the conclusions of the assessment in respect of the
significance of the potential effect from dust.
19. The changes in Tables 14.6, 14.8 and 14.11 are provided in Appendix 4 of this document.

Extracts from the 7th Devon LAA re the Supply of Aggregates and
Competition in Devon
20. The 7th Devon Local Aggregate Assessment (LAA) was published in February 2019. This updated
the previous Devon LAAs with data on sales and reserves up to the end of 2017 and added other
relevant statistics and commentary. The applicant would like to draw attention to the following
paragraphs that were included in the 7th Devon LAA in the context of the availability of crushed rock
sales, reserves and the crushed rock landbank:
2.2.6 Over the past ten years, the proportion of crushed rock aggregates sold in
Devon accounted for by limestone has increased to around 87%. This
reflects the lower levels of waste and ease of working in comparison with
other rock types, together with the location of the limestone quarries in
relation to the main settlements and transport routes. Figure 4 shows the
proportions of crushed rock sales accounted for by the three types of rock.

“2.4.3 Paragraph 207 of the NPPF states that “Mineral planning authorities should
plan for a steady and adequate supply of aggregates by…ensuring that large
landbanks bound up in very few sites do not stifle competition”. While the
crushed rock landbank as a whole comprises quarries managed by a range of
major and smaller operators, the limestone landbank has a more
concentrated pattern of management, with three of Devon’s four limestone
quarries operated by one company. If the life of Linhay Hill Quarry were not
to be extended through the application referred to in 2.4.2, then Devon would
face a position whereby the remaining limestone supply from within Devon
would be controlled by one company with no effective competition other than
through importation of limestone from outside the county.”
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21. Also please refer to para 15.158 of the Regulation 22 Response #1, which drew attention to a
paragraph in DCC’s Consultation response to the application:
(b) A reduction in the number of limestone quarries from four to three, as a
result of Linhay Hill’s predicted closure if the proposed extension is not
permitted, would constrain Devon’s ability to react to unforeseen
constraints on working at the remaining quarries. In contrast, retention
of four limestone quarries with long-term reserves would enhance
flexibility to address any such constraints, while maintaining their ability
to respond to increased demand arising from the higher levels of
development being provided for through adopted and emerging Local
Plans in Devon.

Update the Errata
22. An updated cumulative Errata is provided in Appendix 5 of this document.
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Appendix 1
Table to clarify the status of the ES and other application documents
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Table to clarify the status of the ES and other application documents
Document
Environmental Statement
1 Introduction
2 Background

3 Project Description

4 Policy context
5 Need

6 Alternatives

7 Approach to consideration of
impacts and effects
8 Landscape and visual effects

9 Economic and social effects

10 Ecology

11 Effects on traffic and access

12 Flood risk and effect on water
resources
13 Noise and vibration assessment

14 Dust and air quality

Atkins

Current status as of June 2019
Original + Changes in Regulation 22 Response #1 table 13.1
(references to drawings), + Errata
Original + Changes in Regulation 22 Response #1 table 18.1 (re
employees) + Update to Table 2.1 in para 18.4 of Regulation 22
Response #4 (LHQ contribution to Devon’s aggregate supply)+
Errata
Original + changes in Regulation 22 Response #1 para 4.3 and
4.4 (Scoping). and table 13.1 (references to drawings) +
Regulation 22 Response #2 paras 2.6 and 2.7 (re Caton Cross)
+ Errata.
Original
Original + changes in Regulation 22 Response #1 paras 2.5 to
2.20 (re assumptions), para 4.4 (Scoping), table 13.1
(references to drawings) and additional text in chapter 15
especially para 15.63 to 5.112 + Errata
Revised version presented as Appendix 3.1 of Regulation 22
Response #1 + Regulation 22 Response #2 para 2.8 (re Caton
Cross) + Errata
Original + additional text in Regulation 22 Response #1 paras
4.61 to 4.69 + in Regulation 22 Response #4 table 13.1
(assessment scales and significance levels).
Revised version presented as Appendix 5.1 of Regulation 22
Response #4 + changes in Regulation 22 Response #1 table
13.1 (references to drawings) + Errata.
Original + changes in Regulation 22 Response #1 page 15
(Scoping) and extra economic text provided in chapter 15
especially paras 15.167 to 15.180 + in the Regulation 22
Response #4 at paras 4.12 to 4.31 (update on Development
Plans), chapter 15 and paras 17.9 to 17.11 (Competition and
Use of resources).
Original + Further Information provided in Regulation 22
Response #1 in chapter 6 and Appendices 6.1 to 6.4 (further
surveys and delivery mechanism) + in Regulation 22 Response
#3 Chapter 6 and Appendices 6.1 and 6.2 (Hydrogeological
Impact Assessment and updated HRA) + in Regulation 22
Response #4 in chapter 6 and Appendix 6.1 (summary of Bat
Assessments) and paras 13.49 to end of chapter 13 (clarification
re hedgerows) + Errata.
Original + changes in Regulation 22 Response #1 at page 16
(Scoping) and updated ES tables 11-2, 11-3 and 11-4 at pages
73-74 (re Balland Lane traffic survey), also in table 13.1
(references to drawings) and table 18.1 (re employees) +
Changes in Regulation 22 Response #2 paras 2.9 to 2.13 (re
Caton Cross).
Revised version presented in Regulation 22 Response #3
Appendix 8.1 + revisions in Appendix 2 of this document +
Regulation 22 Response #1 on page 16 (Scoping).
Original + changes in Regulation 22 Response #1 on page 17
(Scoping), at para 4.14 (Scoping) and at paras 4.42 to 4.44
(Future Baseline).
Original + changes in Regulation 22 Response #1 on page 17
(Scoping), at paras 4.45 to 4.47 (Future Baseline), and at para
8.7 and Appendix 18.2 (updated monitoring results) + Appendix
4 of this document.
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Document
15 Heritage assessment

16 Effects on agricultural land

17 Land stability
18 Other impacts

19 Sustainability

20 Assessment of cumulative
effects

21 Summary and conclusions

ES Appendices
Appendix 3G Public Access
Intentions
Appendix 8A LVIA
Appendix 8A1.3 Planning Policy,
landscape character & designations
Appendix 8A.2 ZTV
Appendix 8A. 6.1 Photomontages
Cross sections of bunds
Appendix 11 Transport Assessment

Appendix 12A HIA 2016
Appendix 12B HIA 2018
Appendix 16 Agricultural Land
Classification Assessment
Appendix 17 Land Stability Risk
Assessment 2016
Appendix 17.1 Land Stability Risk
Assessment 2018
Other Appendices
Non Technical Summary
Application Drawings
Other Application Drawings
Regulation 22 Responses

Atkins

Current status as of June 2019
Original + changes in Regulation 22 Response #1 at page 17
(Scoping), and commentary in Chapter 9 (+ Changes to
Regulation 22 Response #1 in Regulation 22 Response #4 at
paras 13.33 to 13.35).
Original + changes in Regulation 22 Response #1 on page 17
(Scoping), at paras 4.49 to 4.51 (Future Baseline) and Appendix
10.1 (Agricultural Land Classification Assessment).
Revised version presented in Regulation 22 Response #3
Appendix 8.2 + Errata.
Original + changes in Regulation 22 Response #1 at para 4.18
(Scoping) and at paras 4.53 to 4.57 (Future Baseline) +
Regulation 22 Response #3 also drew attention to additional text
re climate change in revised chapters 12 and 17 presented in
Regulation 22 Response #3 Appendices 8.1 and 8.2 + Errata.
Original + Changes in Regulation 22 Response #1 in table 18.1
(employees) + Changes in Regulation 22 Response #2 para
2.14 (Caton Cross).
Original + changes in Regulation 22 Response #1 at page 18
(Scoping) + changes in Regulation 22 Response #2 para 2.15
(Caton Cross) + replacement ES Table 21.4 in Appendix 13.1 of
Regulation 22 Response #4.
Original, but Table 21.4 replaced by Revised Table 21.4 in
Regulation 22 Response #4 Appendix 13.1. Can also add DMRB
table 2.4 from Regulation 22 Response #4 para 13.21 and
commentary from para 13.22.
Original + Errata
Revised version presented as Revised ES Appendix 8A in
Regulation 22 Response #4 + Errata
Revised version presented as Revised ES Appendix 8A1.3 in
Regulation 22 Response #1 Appendix 18.1
Revised version presented as Revised ES Appendix 8A.2 in
Regulation 22 Response #4.
Revised versions in App 13.1 of Regulation 22 Response #1.
Appendix 15.4 of Regulation 22 Response #1
Updated tables 7-2, 7-3 and 7-4 in Regulation 22 Response #1
(Balland Lane traffic survey) , also change in Regulation 22
Response #1 table 18.1 (employees).
Built on by new Appendix 12B contained in the Regulation 22
Response #3.
Revisions in Appendix 3 of this document + Errata.
New Appendix added as Appendix 10.1 of Regulation 22
Response #1 (Agricultural Land Classification Assessment).
Built on by new Appendix 17.1 contained in the Regulation 22
Response #3.
Original as in Regulation 22 Response #3
Original
Updated version presented in Regulation 22 Response #4
Appendix 1.2.
Updated Balland Lane drawing provided in Appendix 17.5 of
Regulation 22 Response #1.
Original
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Document
Regulation 22 Response #1
Covering Document
Regulation 22 Response #1
Appendices
Regulation 22 Response #2
Covering Document
Regulation 22 Response #2
Appendices (ES and NTS for Caton
Cross)
Update to Regulation 22 Response
#2 – and Revisions to Caton Cross
Environmental Statement dated
Nov 2018
Regulation 22 Response #3
Covering Document
Regulation 22 Response #3
Appendices
Regulation 22 Response #4
Covering Document
Regulation 22 Response #4
Appendices

Current status as of June 2019
Original + updated Table 2-2 provided in Regulation 22
Response #3 para 2.5 + changes to Chapter 9 re Heritage in
Regulation 22 Response #4 paras 13.33 to 13.35 + Errata.
App 5.1 ZTV maps replaced by Revised Appendix 8A.2 (1-7) in
Regulation 22 Response #4. All other Appendices as Original.
Original + Update to Regulation 22 Response #2 Nov 2018 +
Errata.
Updates/changes in Update to Regulation 22 Response #2 and
Revisions to Caton Cross ES dated Nov 2018 to Caton Cross
ES chapters 1, 2, 4, 5, 6, 7, 8, and 9, to Caton Cross ES NTS
and to Caton Cross ES Appendices
Original

Original + Errata
Original, but see ES chapters 12 and 17, and ES Appendices
12A, 12B, 17 and 17.1 above.
Original + Errata
Original, but see ES chapter 8 and Appendix 8A LVIA above

Other documents in the application
Planning Statement
Land Contamination Report
Outline Restoration Strategy
Outline Land Management Strategy
Statement of Community
Involvement
Habitats Regulation Assessment
Updated Habitats Regulation
Assessment
Flood Risk Assessment

Atkins

Original, but revised chapter 7 presented in Appendix 3.2 of
Regulation 22 Response #1 + Errata.
Original
Original
Original
Original
Updated version presented in Regulation 22 Response #3
Appendix 6.2.
Original
Original
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Appendix 2
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1. Stream flows within the Kester Brook, the River Lemon and the Balland Stream, which joins
the River Ashburn at the south-western edge of the limestone.
2. Evapotranspiration from soil and vegetation.
3. Evaporation from the Balland Pit.
4. Water used by the quarry for the production of limestone aggregate, ready-mix concrete,
speed screed, black sand, ground limestone, concrete masonry blocks and dust
suppression.
12.73.

A separate water balance was developed for the quarry and includes the following inflows:
1.
2.
3.
4.
5.

12.74.

Deleted: Kestor

inflows from the SE face and NE face conduits;
deep groundwater inflows to the sump;
surface runoff to the sump;
surface runoff to the Balland Pit; and
direct rainfall to the Balland Pit.

Outflows from the quarry comprise:
1.
2.
3.
4.

Pumped discharge from the Balland Pit to the Balland Stream.
Evaporation from the Balland Pit.
Infiltration through the base of the Balland Pit.
Water used for the production of limestone aggregate, ready-mix concrete, speed screed,
black sand, ground limestone and concrete masonry blocks,
5. Evaporation from dust suppression.
12.75.

To estimate recharge within the topographic catchment of the CBLF, a soil moisture balance was
set up, based on the standard Food and Agriculture Organisation of the United Nations (FAO)
method described by Allen et al. (1998) and Rushton et al. (2006) as detailed in the
Hydrogeological Impact Assessment 2018.

12.76.

Overall, inflows exceeded outflows by approximately 8% over the period of the water balance. This
is consistent with the relatively high rainfall recorded at the Bickington rainfall gauge over the period
of the water balance (1230 mm), which exceeded recorded rainfall for the previous 12 months (760
mm) by more than 60%. As is commonly the case with water balances in temperate climates, the
largest increases in storage occur during the winter months, where reduced evapotranspiration
leads to relatively high recharge and surface runoff. Recharge and runoff from rainfall upstream of
the CBLF ultimately provide the largest component of inflows to the limestone, accounting for 53%
of the total. This may reach the outcrop of the limestone either as groundwater flow from adjacent
formations, or via surface watercourses, which may remain in streams as surface water, or enter
the limestone itself via the beds of these streams or via swallow holes.

12.77.

12.78.

12.79.

Recharge and runoff from rain falling on the outcrop of the CBLF makes a comparable, although
slightly smaller contribution to inflows, providing 46% of the total, while rain falling directly on the
Balland Pit provides less than 1%.
Surface water courses constitute the dominant outflow mechanism from the CBLF, with
groundwater flows to neighbouring, low permeability formations are likely to be negligible by
comparison. Pumped discharges to the Balland Stream accounted for 81% of outflows from the
quarry, with infiltration from the base of the Balland Pit to the limestone contributing a further 15%
of outflows. Evaporation from the Balland Pit, evaporation from dust suppression and embodied
water leaving the quarry in various manufactured products all accounted for less than 3% of quarry
outflows. Inflows to the quarry exceeded outflows by approximately 1.0% over the period of the
water balance. This is comparable to the ratio of inflows to outflows for the CBLF as a whole, which
suggests the quarry’s effect on the water balance of the CBLF is minimal, an assertion supported
by the fact that the quarry lies within the topographic catchment of the Balland Stream and returns
the majority of inflows to this watercourse.
Comparison of the two water balances suggests that inflows to the quarry were equivalent in
magnitude to 17% of inflows to the CBLF as a whole. The contribution of shallow groundwater
inflows was equivalent to 2.4% of the total for the limestone, with inflows of deeper groundwater
equivalent to 8.2% of inflows.

Deleted: 1.5

Deleted: 52

Deleted: 47

Deleted: 86
Deleted: 10

Deleted: 5

Deleted: 5
Deleted: 7.4
Deleted: 1
Deleted: February

Atkins Environmental Statement – Updated Water Resources, Drainage & Flood Risk Chapter |
Version 2.2 July 2019 | 5151424

12-14

Proposed extension to Linhay Hill Quarry
Environmental Statement (Part 3)

Deleted: Proposed extension to Linhay Hill Quarry

the level of that standing water was well below the standing water north of Gale Road during winter
2013-2014. The lowest level of the quarry will occasionally flood during prolonged heavy rain, and
that provides attenuation of pumped water to the Balland Pit to ensure sufficient retention time for
settlement within the Balland Pit prior to transfer discharge to the Balland Stream.

Key findings
12.87.

The Hydrogeological Impact Assessment 2018 concludes that the karst characteristics of the
limestone environment of the CBLF means that the specific approach for karst in the Environment
Agency’s Science Report – SC040020/SR1 Hydrogeological impact appraisal for dewatering
abstractions, 2007 is the appropriate methodology to follow.

12.88.

Overall it is apparent that the deep and shallow parts of the limestone are not well connected
hydraulically. The differing responses of these shallow and deep zones to rainfall, supports a
conceptual model of a two-zone flow system.

12.89.

The available data indicate that groundwater from the deep zone dominates inflows to the quarry,
with a substantially smaller component coming from the shallow zone.

12.90.

Groundwater flow from the Tavy Formation to the CBLF is limited. The boreholes in the Tavy
Formation showed no response to the signal test, and the persistent artesian groundwater levels
in one of the boreholes in the Tavy Formation also provides further evidence that dewatering from
the quarry has not affected groundwater resources in the low permeability formations to the north
of the CBLF.

12.91.

Comparison of the water balances of the CBLF and the quarry suggests that inflows to the quarry
were equivalent in magnitude to 17% of all inflows to the CBLF as a whole. The contribution of
shallow groundwater inflows was equivalent to 2.4% of the total for the limestone, with inflows of
deeper groundwater equivalent to 8.2% of inflows. Hence, the quarry’s effect on the water balance
of the CBLF is minimal, an assertion further supported by the fact that the quarry lies within the
topographic catchment of the Balland Stream and returns the majority of inflows to this
watercourse.
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Future Baseline
12.92.

The future baseline is defined as changes to the baseline which would occur if the proposed quarry
extension did not place – the Do Nothing Scenario.

12.93.

In the Do Nothing Scenario, rock extraction at Linhay Hill Quarry will cease when the reserves are
exhausted or no longer viable to extract and restoration will proceed as per a scheme to be agreed
with the DNPA under the terms of conditions on the existing planning permission(s). The scheme
will entail ceasing the pumping of water so that the void will begin to fill with water from rainfall and
groundwater, with restoration to open water. The water level in the void will recover until inflow
equates to groundwater outflows, and it is expected groundwater movement will follow flow paths
similar to those prior to dewatering of the quarry.

12.94.

Prior to formation of the existing quarry, surface water runoff from the land was to the Balland
Stream to which there would also have been some baseflow from groundwater. However there is
now no natural surface water outflow route from the quarry extraction void, so the concern from a
flood risk mitigation perspective is that if rainfall and surface water runoff to the lake exceed the
groundwater outflow then the lake water level will continue to rise. If the water within the quarry
void was to rise above the lowest elevation around that perimeter of the void and so overflow, that
would be an uncontrolled discharge which would represent a flood risk to the maintenance and
block manufacturing and storage areas of the existing quarry, and to Ashburton downstream. That
risk is the same for the proposed quarry extension and hence has been appraised in the Flood
Risk Assessment accompanying the extension application.

12.95.

The lowest elevation around the quarry void is 102.16mOD at a point west of the south west corner
of the Balland Pit, so there are several metres elevation of rock between the quarry void and the
Balland Stream, effectively a rock buttress around the Balland Pit. Therefore to enable control of
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Sensitive Sites
12.105.

The Hydrogeological Impact Assessment (2018) identifies the following water environment
features as sensitive sites for Step K3 of the Environment Agency’s hydrogeological impact
assessment approach for karst aquifers (Science Report – SC040020/SR1). These sites are
effectively included in Table 12-4:
Within the River Ashburn catchment
a. The Balland Stream to the northwest of the proposed extension.
b. Private water supplies to the north and north west at Brownswell and in Alston Wood for Alston
Farm.
Within the River Lemon catchment
c. Private water supply at Little Barton.
d. Caton stream to the east of the proposed extension, and which flows south adjacent Caton
Lane and around the north side of the Caton Farm buildings.
e. Samastar stream, which flows south to the east of Caton stream.
f. The Mead Cross UWS south of the A38, underlain by the limestone.
g. The Kestor Brook which flows seasonally adjacent the Gale Road and from springs south of
Goodstone at Four Acres and Glendale, from where the Kestor Brook flows east.
h. The Lemonford stream at Higher Lemonford, which flows to the River Lemon.
i. The River Lemon, where it flows over the CBLF at Bickington.

Identification and Evaluation of Potential Effects
12.106.

The proposed extension to Linhay Hill Quarry and associated infrastructure works will result in
some modifications to the existing surface water drainage, and there will be new surface water
drainage provided to convey runoff and increase attenuation storage and to prevent runoff off-site.
Those changes are shown in the Planning Application drawings (LINHAY-ATK-S0-Z-PL-001, S1Z-PL-1000, S2-Z-PL-2000, S3-Z-PL-3000, S4-PL-4000, S5-Z-PL-5000, S6-Z-PL-6000) and
detailed in the Flood Risk Assessment and the Hydrogeological Impact Assessments. The
dewatering by the extended quarry will extend the existing area of influence on groundwater with
the potential without mitigation to cause some effects on flow in watercourses and a potential to
effect other nearby water features such as abstractions or habitat areas or flood risk.

12.107.

These impacts and effects are examined in the text below. It is also relevant to understand that the
quarry extension has a long timescale with several stages, which provides opportunities to review
the hydrological and hydrogeological conceptual model and effectiveness of monitoring and
mitigation for the design, and the trigger levels for mitigation before subsequent stages progress.

Potential Hydrogeological Impacts without Mitigation
Potential Effects from Deepening the Existing Quarry
12.108.

The proposed deepening of the existing quarry will bring the quarry base to a maximum depth of
0mAOD, consistent with the maximum depth of the extension area. In both areas, these deeper
excavations are likely to occur either within or below the deep zone of groundwater flow, and effects
are likely to be diffuse in nature i.e. spread out over a wide area and so manifest as small or not
discernible change locally. Although numerous studies describe an overall reduction in
permeability with depth in both karstic limestone and more broadly in all aquifer types, it is notable
that the quarry has intercepted a deep zone of permeable conduits.

12.109.

Based on a sump elevation of 36.5mOD and the groundwater levels, the quarry currently dewaters
to a depth of approximately 80m below the pre-existing water table. If it is conservatively assumed
that the deeper parts of the CBLF are equally as permeable as the sections already intersected by
the quarry, groundwater inflows may increase by approximately 46% at the maximum excavation
depth of 0mOD. This would lead to an increase in annual groundwater inflows of nearly 270ML
(739 m3/day) compared for example to the 742ML (2,032 m3/day) pumped to the Balland Stream
between June 2017 and May 2018.

12.110.

It is likely that deeper inflows of groundwater to the quarry currently come from a broadly easterly
direction. Hence a substantial component of this water is likely to come from the catchment of the
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Kestor Brook and its tributaries, and it is probable that much of the additional inflow due to
deepening of the existing quarry would also come from the Kestor Brook catchment.

Potential Effects on Water Resources
12.111.

The existing quarry has intercepted a small number of shallow, sediment-filled conduits, which
have subsequently discharged groundwater to the quarry void. The rapid response of flow within
these conduits to rainfall indicates that they are well-connected to the surface. Although these
conduits account for a small component of the quarry water balance and a smaller component of
the water balance for the CBLF as a whole, there is the potential for these discharges to affect flow
in nearby surface water courses, which are connected to the shallow groundwater system by
infiltration or exfiltration through the stream beds or swallow holes. In addition the Mead Cross
Unconfirmed Wildlife site may be sensitive to potential changes in groundwater level near the
surface.

12.112.

According to the Environment Agency’s Catchment Data Explorer, the quarry currently sits within
the catchment of the River Ashburn and it is clear that the site lies within the topographic catchment
of the Balland Stream, a tributary of the Ashburn. Therefore it is probable the quarry already
intercepts some baseflow and runoff to the Balland Stream. Combined runoff and shallow
groundwater inflows to the quarry are estimated to be 450 ML from June 2017 to May 2018 while
880 ML are likely to have been returned to the Balland Stream over the same period, either as
pumped discharges or via infiltration to the CBLF from the base of the Balland Pit.

12.113.

The deep CBLF is not well connected to the shallow subsurface and effects from dewatering of the
deeper zone near the base of the quarry are likely to be diffuse. To further understand these
potential effects, monitoring of flow in larger watercourses which drain a more significant portion of
the CBLF will be required. It is likely that deeper inflows of groundwater to the quarry come from a
broadly easterly direction, such that a substantial component of this water is likely to come from
the catchment of the Kestor Brook and its tributaries. As the proposed extension would represent
an easterly expansion of the quarry, it is assessed that additional inflows would also come from
the Kestor Brook catchment.

12.114.

Following the completion of Stage 4 of the proposed quarry extension, approximately 40 years
after works commence in Stage 1, the quarry will cover an area of 0.21 km2, representing a 46%
increase in its areal extent. After approximately 50 years, the extension could ultimately reach 0
mOD, a greater depth than the quarry at present, (though the existing quarry will have reached 0
mOD at Stage 2) leading to an increase in groundwater inflows of up to 270 ML based on the water
balance June 2017 to May 2018 and conservative assumptions. Assuming the water balance is
representative of typical conditions within the CBLF and assuming similar climatic conditions in the
future, annual inflows to the quarry may increase by a further 533 ML (1,460 m3/day) as a result of
the proposed extension.

12.115.

During periods of high flow, the Alston stream runs through the land proposed for bunds to the east
of the quarry extension. Therefore it will be necessary to divert the Alston stream drainage over a
short section around the north west corner base the bunds, before allowing it to flow southwards
through its existing channel towards the Kestor Brook. This diverted drainage section has the
potential to locally change infiltration to the shallow subsurface and develop additional pathways
for shallow groundwater flow, with potential effects for ground stability.

12.116.

Following restoration of the quarry, it is envisaged the open water in the quarry would have a
discharge route to the Balland Stream at a level of approximately 96-97 mOD with storage above
that level. The water level in the quarry and the discharge rate would be controlled to provide flood
risk attenuation to Ashburton. The envisaged water level in the post-restoration void is close to, or
slightly exceeds, late summer groundwater levels at the southern end of the proposed extension
area, and although it is below groundwater levels at the end of the winter recharge season it is
substantially above the base of the NE face and SE face conduits. As such inflows to the quarry
are likely to be significantly reduced following restoration, leading to a much lower likelihood of
effects to the nearby groundwater and surface water system.
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Executive summary
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Following submission of the planning application for the proposed extension to Linhay Hill Quarry and receipt
of comments on the accompanying Environmental Statement from statutory consultees and other parties,
E&JW Glendinning Ltd. utilising Atkins Ltd. has undertaken an additional program of data collection on the
hydrogeology, hydrochemistry and hydrology of the site and its surrounds. This has been supplemented by
further ground investigations and additional geological and hydrogeological desk study work. This
programme of work and subsequent interpretation of the results are described in this report, which builds on
the earlier Hydrogeological Impact Assessment (HIA), dated 31st May 2016 (Atkins, 2016).
The data collection and monitoring programme since the HIA of 2016 comprised the following components:









A walkover survey of the area surrounding the Linhay Hill Quarry and the proposed extension to
investigate: the geological structure of the limestone; the presence of karst features; groundwater
inflows; and the nature of the overlying superficial deposits.
Drilling of 13 boreholes and installation of groundwater monitoring wells within 11 of these.
Slug testing of seven groundwater monitoring wells to assess hydraulic conductivity in the Chercombe
Bridge Limestone Formation (CBLF) and the Tavy Formation to the north.
Monthly monitoring of surface water and groundwater quality at nine locations and further sampling at an
additional nine locations.
Regular monitoring of water levels in the boreholes and monitoring of water resources at a further 14
locations, including: rainfall gauging; stream gauging and flow estimation; and measurements of flow and
water levels in the quarry.
Carrying out a signal test, in which extractions from the quarry sump ceased over a 10-day period.
Groundwater levels and inflows to the quarry were monitored during this 10-day period and
subsequently, following the resumption of pumping.

The data from these activities were used, in conjunction with a review of the available literature, to develop
an updated conceptual model of groundwater and surface water in the study area, including analysis of
hydrochemistry and development of the water balance for the quarry and the wider topographic catchment of
the CBLF. The following conclusions were drawn:














The CBLF lies within the catchments of the River Ashburn and the River Lemon. The South Devon
Catchment Abstraction Management Strategy (CAMS) (Environment Agency, 2012) states that there is
‘water available’ (surface water and groundwater) in the Ashburn catchment during the spring, autumn
and winter (Q30, Q50 and Q70) periods. In the summer (Q95), water is not available for licencing in the
Ashburn catchment. Water is available in the River Lemon catchment all year round (Q30 to Q95)
(Environment Agency, 2012).
The CBLF is a buried karst aquifer with sediment-filled sinkholes and swallow holes near the land
surface, with underlying vertical conduits and a conduit system developed at depth, possibly including
caves.
Groundwater flow within the CBLF is primarily controlled by a limited number of conduits, with limited
flow occurring within the matrix and accompanying network of fractures.
The majority of conduits lie within two zones: a shallow zone, which responds rapidly to rainfall; and a
deep zone, which shows a more muted response to rainfall. The data suggest that these two zones are
not well connected hydraulically.
Historical dewatering of the quarry has not affected groundwater levels discernibly within the Tavy
Formation to the north and a deep borehole within this formation has been artesian throughout most of
the monitoring period. The response of boreholes in this formation to slug testing, rainfall events and
dewatering from well development shows that the Tavy Formation has a low permeability and is not well
connected hydraulically to the quarry.
The majority of inflows to the quarry are from the deep zone of the CBLF and the data suggest a
relatively diffuse capture zone to the east.
Inflows for June 2017 to May 2018 to the quarry are equivalent in magnitude to 17% of total inflows to
the CBLF, with flow from the shallow zone equivalent to 2.4% of CBLF inflows, deeper inflows equivalent
to 8.2% and estimated flows through the base of the Balland Pit equivalent to 4.1% of CBLF inflows.
The existing quarry lies within the topographic catchment of the Balland Stream. Combined runoff and
shallow groundwater inflows to the quarry are estimated to be 450 ML from June 2017 to May 2018,
while 880 ML are estimated to have been returned to the Balland Stream over the same period, either as
pumped discharges or via infiltration to the CBLF from the base of the Balland Pit.
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Based on the water balance and a conservative set of assumptions, the proposed deepening of the void
may increase annual groundwater inflows to the quarry by up to 270 ML.
Based on a similarly conservative set of assumptions, annual inflows to the quarry may increase by a
further 553 ML over a 60-year period, towards the end of the proposed extension works. For comparison
this is equivalent to approximately 24% of estimated flows in the Kestor Brook at the edge of the CBLF
over the period of the water balance. Although for water temporarily intercepted by the quarry, it is
envisaged that if necessary a similar volume could be returned to the Kestor Brook or its tributaries.
If that transfer is found to be necessary, the overall effect of the quarry on nearby water features is
expected to be minimal, with the only consumptive use of water coming from manufacturing of products
at the quarry and evaporation from dust suppression. Assuming that the demand for quarry products
continues at its current rate, water use for the quarry is estimated to increase by approximately 3 ML per
year (equivalent to around 8 m3/day) as a result of increased evaporation from dust suppression.
Monitoring of water chemistry within the study area suggests that water discharged from the quarry is
similar in quality to nearby surface water bodies. Assuming standard procedures are followed to prevent
the release of contaminants from on-site activities, there is little foreseeable effect to future water quality.
Following restoration, it is envisaged that water in the quarry would have a discharge route to the Balland
Stream from a level of around 96-97 mAOD, with storage above that level. The water level in the quarry
and discharge rate would be controlled to provide flood risk attenuation to Ashburton and ensure the
long-term effect on groundwater flows to the Kestor Brook is minimal. Although the envisaged outflow
level is below measured water levels in nearby groundwater boreholes at the end of the winter recharge
season, it is substantially above the base of the main conduits transmitting water into the quarry. As
such, inflows to the quarry are likely to be substantially reduced following restoration, leading to lower
likelihood of effects to the nearby groundwater and surface system.
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In Science Report SC040020/SR1 ‘Hydrogeological impact appraisal for dewatering abstraction’, the
Environment Agency (2007) presents both a standard method for appraising potential dewatering effects and
an approach specifically for karst groundwater systems, where the level of heterogeneity may preclude the
implementation of standard analytical methods in a reliable manner. The hydrogeological conceptual model
shows that the hydrogeological appraisal method for karst is the most appropriate for this study, based on
the following considerations:








The presence of swallow holes, many of them infilled with sediment.
Observations of flow from discrete conduits within the quarry, and the absence of observed flow or
seepage faces within nearby fractures that have not been affected by karst dissolution.
The absence of groundwater inflows during drilling below the final groundwater levels in the deep
boreholes within the CBLF. Following further drilling, substantial inflows were encountered at greater
depth within these boreholes and borehole water levels were observed to rise by several tens of metres
above the elevations of these inferred channels or conduits, suggesting a highly heterogeneous
distribution of hydraulic conductivity within the formation.
Spatial variability in hydraulic conductivity values from slug testing of boreholes in the CBLF, with the
highest value of hydraulic conductivity occurring in a borehole where several channels or conduits were
encountered during drilling.
Anisotropic responses to a signal test undertaken in the quarry sump during May 2018, which involved
the cessation of dewatering for a period of 10 days and monitoring of groundwater levels during that
period and the subsequent period of water level recovery. A substantial change in water levels was
observed in some nearby boreholes following the cessation of pumping, while no obvious response was
observed in other boreholes at a similar distance from the sump, with similar installation depths.

The karst appraisal method focuses on monitoring and mitigation, via the following eight steps:









Step K1: Establish the regional water resource status.
Step K2: Develop a conceptual model for the abstraction and the surrounding area.
Step K3: Identify sensitive sites.
Step K4: Commence preliminary monitoring at those sites.
Step K5: Design and demonstrate effective mitigation measures for the sensitive sites.
Step K6: Specify trigger levels for the mitigation measures.
Step K7: Continue surveillance monitoring at the sensitive sites.
Step K8: If necessary, implement mitigation measures when trigger levels have been passed.
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The outputs from steps K1 and K2 are described above. The sensitive sites identified in step K3 for
preliminary monitoring are:
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1. stream flows within the Kestor Brook, the River Lemon and the Balland Stream, which joins the River
Ashburn at the south-western edge of the CBLF;
2. evapotranspiration from soil and vegetation;
3. evaporation from the Balland Pit; and
4. water used by the quarry for the production of limestone aggregate, ready-mix concrete, speed screed,
black sand, ground limestone and concrete masonry blocks; and
5. evaporation from dust suppression.
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Evapotranspiration from soil and vegetation is accounted for within the soil moisture balance (Section
3.6.2.2) and is not shown explicitly within the water balance results (Section 3.6.3), which report the net
contribution of recharge and runoff, once evapotranspiration has been subtracted from rainfall.
Storage changes within the CBLF outcrop comprise changes in storage within the aquifer, changes in soil
moisture and changes in water stored within the Balland Pit.
A separate water balance was developed for the quarry and includes the following inflows:
1.
2.
3.
4.
5.

inflows from the SE face and NE face conduits;
deep groundwater inflows to the sump;
surface runoff to the sump;
surface runoff to the Balland Pit; and
direct rainfall to the Balland Pit.

Outflows from the quarry comprise:
1.
2.
3.
4.

pumped discharge from the Balland Pit to the Balland Stream;
evaporation from the Balland Pit;
infiltration through the base of the Balland Pit;
water used for the production of limestone aggregate, ready-mix concrete, speed screed, black sand,
ground limestone, concrete masonry blocks; and
5. evaporation from dust suppression.
Due to its limited surface area and location, surrounded by near-vertical rock faces within the deepest part of
the quarry, evaporation from the sump has been ignored.
Storage changes in the quarry occur within the Balland Pit and were calculated based on measured changes
in pit water level.
The components of each water balance were applied across the catchment extents shown in Table 3-18,
which were based on surface topography and calculated from a 1x1 m digital terrain model of the study area.
Although flow of groundwater may occur between topographic catchments, there is no feasible way to
quantify these flows in a reliable manner and they are considered to represent a minor component of the
overall water balance.
Table 3-18

Areal extent of features considered in the water balance
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Balland Stream at south-western edge of CBLF – topographic catchment*
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*The area shown excludes the topographic catchment of the quarry, the footprint of which lies almost entirely within the
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Deleted: 0.51
Deleted: 04
Deleted: 42

Excavation within the proposed quarry extension will cover a maximum extent of 0.21 km2 (Section 2.3). This
has not been considered explicitly within the current water balance but is discussed in Section 3.7.

3.6.2.2.

Recharge, runoff and evapotranspiration

To estimate recharge within the topographic catchment of the CBLF, a soil moisture balance was set up,
based on the standard FAO method described by Allen et al. (1998) and Rushton et al. (2006). Using this
approach, recharge can only occur when the soil exceeds its field capacity; during drier periods, a soil
moisture deficit (SMD) occurs. The value of SMDi for a given day, i, is calculated based on the following
factors (given in mm):









daily precipitation (P);
the soil moisture deficit from the previous day (SMDi-1);
total available water (TAW), which represents the total amount of water that can be removed from the
soil by transpiration;
readily available water (RAW), which represents the amount of water that transpire from the soil before
transpiration is reduced;
total evaporable water (TEW), which represents the total amount of water that can be removed from the
soil by evaporation;
readily evaporable water (REW), which represents the amount of water that transpire from the soil before
evaporation is reduced;
potential evapotranspiration (ET0), which describes the rate of evapotranspiration that would occur from
well-watered grass; and
actual evapotranspiration (AE), which differs from ET0 when SMD exceeds either RAW or REW.

Rushton et al. (2006) recommend applying
and
to cultivated land only during the summer
months, when there is bare ground following the harvest of crops. These factors have not been applied to
the majority of the study area, which is predominantly grazing pasture. However, in the footprint of the
quarry, where there is no vegetation,
and
have been applied instead of
and
, given the
dominance of evaporation over transpiration in this area.
Daily potential evapotranspiration data for grass (which covers the majority of the CBLF catchment) were
obtained from the Met Office Rainfall and Evapo-transpiration Calculation System (MORECS) for Alston
Farm, which lies close to the centre of the CBLF catchment, while precipitation data from the Alston Farm
rain gauge were applied.
Field Code Changed

ET0 was converted to AE using:
=
where

.

,

(1)
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Quarry water usage

Estimates of water usage for quarry products were obtained from E&JW Glendinning and are shown in Table
3-21.
Table 3-21

Water use for quarry products

Product

Annual production

Added water content

Water use per annum (m3)

Limestone aggregate

740,000 tonnes

0.5%

3,700

Ready-mix concrete

25,000 m3

200 l/m3

5,000

Speed screed

1,500 m3

210 l/m3

315

23,000 tonnes

6.5%

1,495

Ground limestone

80,000 tonnes

2.5%

2,000

Concrete masonry blocks

108,000 tonnes

5.5%

5,940

Black sand

Spraying of water for dust suppression occurs during the summer months on tracks within the quarry. For the
purposes of the water balance, it has been assumed that it is not applied in excess, such that no additional
recharge or surface runoff is induced. The water applied to these tracks is therefore lost to evaporation at the
surface. Open water evaporation rates (see Table 3-20) were applied to the 15,000 m2 of tracks within the
quarry from April to September inclusive, during the 5.5 days per week of quarry operation.

3.6.2.6.

Changes in storage

Changes in water stored within the Balland Pit were calculated based on monitoring of water levels, while
changes in soil moisture were calculated using the soil moisture balance described in Section 3.6.2.2. Since
groundwater levels were not monitoring regularly prior to October 2017, changes in groundwater storage
cannot be calculated directly and this component has been estimated, based on the remaining discrepancy
between inflows and outflows.

3.6.3.

Results

A summary of the CBLF water balance for each month is presented in Table 3-22. Overall, inflows exceed
outflows by approximately 8%. This is consistent with the relatively high rainfall recorded at the Bickington
rainfall gauge over the period of the water balance (1230 mm), which exceeded recorded rainfall for the
previous 12 months (760 mm) by more than 60%. As is commonly the case with water balances in temperate
climates, the largest increases in storage occur during the winter months, where reduced evapotranspiration
leads to relatively high recharge and surface runoff.
Recharge and runoff from rainfall upstream of the CBLF ultimately provide the largest component of inflows
to the CBLF, accounting for 53% of the total. This may reach the outcrop of the CBLF either as groundwater
flow from adjacent formations, or via surface watercourses, which may remain in streams as surface water,
or enter the CBLF itself via the beds of these streams or via swallow holes.
Recharge and runoff from rain falling on the outcrop of the CBLF makes a comparable, although slightly
smaller contribution to inflows, providing 46% of the total, while rain falling directly on the Balland Pit
provides less than 1%.
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Surface water courses constitute the dominant outflow mechanism from the CBLF outcrop. As discussed in
Section 3.6.2.1, groundwater flows to neighbouring, low permeability formations are likely to be negligible by
comparison.
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The transient water balance for the quarry itself is shown in Table 3-23. Deep inflows of groundwater to the
sump represent the largest single component of inflows, providing 49% of the total, with smaller contributions
from groundwater inflows through the base of the Balland Pit (24%), surface runoff (10%) and the shallow
conduits in the NE and SE faces (14%). Direct rainfall to the Balland Pit accounts for roughly 3% of inflows to
the quarry.
Pumped discharges to the Balland Stream account for 81% of outflows from the quarry, with infiltration from
the base of the Balland Pit to the CBLF contributing a further 15% of outflows. Evaporation from the Balland
Pit, evaporation from dust suppression and embodied water leaving the quarry in various manufactured
products each account for less than 3% of quarry outflows.
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Inflows to the quarry exceed outflows by approximately 1% over the period of the water balance. This is
comparable to the excess of inflows to outflows for the CBLF as a whole. This suggests that the quarry’s
effect on the water balance of the CBLF is minimal, an assertion supported by the fact that the quarry lies
within the topographic catchment of the Balland Stream and returns the majority of inflows to this
watercourse.
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Comparison of the two water balances suggests that inflows to the quarry are equivalent in magnitude to
17% of inflows to the CBLF as a whole. The contribution of shallow groundwater inflows is equivalent to
2.4% of the total for the CBLF, with inflows of deeper groundwater equivalent to 8.2% of CBLF inflows and
inflows of groundwater through the base of the Balland Pit equivalent to 4.1% of CBLF inflows.
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Table 3-22

Transient water balance for the CBLF

Month
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Inflows (ML)

Outflows (ML)

CBLF
Balland
Other
Total
recharge
Pit
formation
+ runoff rainfall recharge +
runoff

Streams Balland Quarry Dust Total
Pit ET products supp.
evap.

Change
in
storage
(ML)
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Jun 2017
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1
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2

2

0

4
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2

2
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Total

Note: All numbers have been rounded to the nearest ML, leading to apparent discrepancies between totals and the sum
of their components.
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Table 3-23

Transient water balance for the Linhay Hill Quarry
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-8

27

1

2

2

0

34
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14

2

15

2

1

33

1

6

40

2

2

1

0
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52

32

1

20

2

0

54

-2

Nov 2017

5

86

2

3

1
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0

97

25

1

67

2

0

94

3

Dec 2017

13

31

6

8
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3

15

77

67

1

0

2

0

70

7

Jan 2018

30

37

10
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12

4

74

167

169

1

0

2

0

171

-5

Feb 2018

15

69
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3

4

1

0

92

74

1

18

1

0

94

-2
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Mar 2018

27

37

9

11

5

73

161

159

1

0

2

0

161

0
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Apr 2018

22

28

4

5

3

65

127

108

1

0

2

1

112

15
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May 2018

6

27

1

1

1

0

36

36

2

1

2

1

41

-5

132

455

40

51

28

227

933

742

15

138

18

6

920

13

% of total
(quarry)

14.1%

48.8%

4.3%

5.4%

3.0%

24.4%

100.0%

80.7%

1.7%

15.0%

2.0%

0.7%

100.0%

100.0%

% of total
(CBLF)

2.4%

.8.2%

0.7%

0.9%

0.5%

4.1%

16.9%

14.5%

0.3%

2.7%

0.4%

0.1%

17.9%

3.3%

Total

Runoff to Runoff to Balland
sump
Balland Pit
Pit
rainfall

Pumped
Pit Balland Quarry
to Balland evap. Pit to products
Stream
CBLF

Change in Deleted: 6
Balland Pit
storage (ML) Deleted: 31
Deleted: 26
Deleted: 27
Deleted: 18
Deleted: 0
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Deleted: 62
Deleted: 30
Deleted: 64
Deleted: 83
Deleted: 5

Note: All flows have been rounded to the nearest ML, leading to apparent discrepancies between totals and the sum of their components.
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3.7.

Discussion

3.7.1.

Potential effects from deepening of the existing quarry
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The proposed deepening of the existing quarry will bring the quarry base to a maximum depth of 0 mAOD,
consistent with the maximum depth of the extension area (Table 2-1). In both areas, these deeper
excavations are likely to occur either within or below the deep zone of groundwater flow, shown in Figure 338 and effects are likely to be diffuse in nature. Although numerous studies describe an overall reduction in
permeability with depth in both karstic limestone and more broadly in all aquifer types, it is notable that the
quarry has intercepted a deep zone of permeable conduits.
Based on a sump elevation of 36.5 mAOD (Section 3.1.7) and the groundwater levels shown in Figures 3-33
to 3-35, the quarry currently dewaters to a depth of approximately 80 m below the pre-existing water table,
discharging a total of 587 ML of groundwater per year from deep and shallow conduits, as well as a
contribution to the Balland Pit from inflows through its base during winter months, when the water table is
highest. If it is conservatively assumed that the deeper parts of the CBLF are equally as permeable as the
sections already intersected by the quarry and inflows from the CBLF to the Balland Pit are not reduced by
dewatering to a greater depth, groundwater inflows may increase by approximately 46% at the maximum
excavation depth of 0 mAOD. This would lead to an increase in annual groundwater inflows of 270 ML (739
m3/day), compared for example to the 742 ML (2032 m3/day) pumped to the Balland Stream between June
2017 and May 2018.
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As stated in Section 3.5.7, it is likely that deeper inflows of groundwater to the quarry currently come from a
broadly easterly direction. It is likely that the majority of this water comes from the catchment of the Kestor
Brook and an increase in abstractions from deepening of the quarry would be likely to affect the flow of
groundwater towards that watercourse.
The Kestor Brook lies within the broader catchment of the River Lemon. As stated in Section 3.2.3,
groundwater and surface water are available for abstractions all year round from the River Lemon catchment
(Environment Agency, 2012). The water balance in Section 3.6 indicates that only 24 ML per year
(equivalent to 66 m3/day) can be assigned to consumptive use however (from products manufactured by the
quarry and evaporation of dust suppression water), and the majority of inflows are transferred to the Balland
Stream. Assuming the demand for quarry products continues at its current rate and the footprint of the
quarry is unchanged as a result of quarry deepening, then the rate of consumptive water use is likely to
remain at a similar level. However, as discussed in Section 5, effects to nearby water resources could be
minimised by diverting the additional water entering the quarry towards the Kestor Brook.

3.7.2.

Potential effects from the proposed extension

3.7.2.1.

Potential effects on water resources

The existing quarry has intercepted a small number of shallow, sediment-filled conduits, some of which have
subsequently discharged groundwater to the quarry void. The rapid response of flow within these conduits to
rainfall indicates that they are well-connected to the surface. Although these conduits account for a small
component of the quarry water balance and a smaller component of the water balance for the CBLF as a
whole (Section 3.6.3), there is the potential for these discharges to affect flow in nearby surface water
courses, which are connected to the shallow groundwater system by infiltration or exfiltration through the
stream beds, or via swallow holes.
Lowering of groundwater levels is likely to reduce water saturation in parts of the CBLF and potentially, in the
overlying superficial deposits. If desaturation of the superficial deposits, or of the CBLF matrix or narrow
fractures occurs, this is likely to reduce permeability locally. Although flow within these features is likely to be
very slow at present, this lowering of permeability would reduce it further. This in turn may lead to redirecting
of flow towards more permeable parts of the subsurface, such as shallow channels and conduits within the
CBLF. Where the capillary fringe lies close to the surface, it may also increase the proportion of rainfall that
goes to surface runoff, as opposed to infiltration into the soil. These impacts are expected to be relatively
minor, for the following reasons:


The water content of the soil is not strongly dependent on the saturation of underlying layers (e.g. Fetter
(2001)) and standard recharge models (e.g. Allen et al. 1998; Rushton et al. 2006) typically omit the
depth to groundwater when assessing infiltration and runoff.
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In areas where desaturation of the subsurface occurs, the routing of water towards more permeable
parts of the subsurface would be offset by the overall reduction in permeability as a result of
desaturation.
The majority of storage losses are anticipated within the future capture zone of the proposed extension
area. If present, the aforementioned phenomenon would increase the rate of surface runoff, throughflow
or shallow groundwater flow towards the quarry void, where the water would be stored, prior to controlled
discharge to nearby surface water courses (see Section 5).

According to the Environment Agency’s Catchment Data Explorer, the quarry currently sits within the
catchment of the River Ashburn and it is clear that the quarry lies within the topographic catchment of the
Balland Stream, a tributary of the Ashburn. Therefore it is probable that the quarry already intercepts some
baseflow and runoff to the Balland Stream. Combined runoff and shallow groundwater inflows to the quarry,
including inflows from the CBLF to the Balland Pit, are estimated to be 450 ML from June 2017 to May 2018
(Section 3.6.3), while 880 ML are likely to have been returned to the Balland Stream over the same period,
either as pumped discharges or via infiltration to the CBLF from the base of the Balland Pit.
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As discussed in Section 3.5.7, the deep zone is not well connected to the shallow subsurface and effects
from dewatering of the deeper zone near the base of the quarry are likely to be diffuse. To further
understand these potential effects, monitoring of flow in larger watercourses, which drain a larger portion of
the CBLF, will be required. Further details of this baseline monitoring are provided in Section 4.
As stated in Section 3.5.7, it is likely that deeper inflows of groundwater to the quarry come from a broadly
easterly direction. A substantial component of this water is likely to come from the catchment of the Kestor
Brook and its tributaries. As the proposed extension would represent an easterly expansion of the quarry, it
is probable that additional inflows would also come from the Kestor Brook catchment. As discussed in
Section 3.5.5, groundwater beneath the proposed extension area itself is likely to flow towards the existing
quarry under current conditions, while further to the east, there is likely to be a flow divide, with groundwater
expected to discharge to the Kestor Brook substantially downstream from the Mead Cross UWS. Dewatering
of the proposed extension area therefore has the potential to affect flows in this part of the Kestor Brook,
rather than near the wildlife site. The relative levels of the Caton stream at MP15 and nearby groundwater in
NE9 (as discussed in Section 3.5.5) indicate that groundwater does not discharge to the lower reaches of the
Caton stream, in the vicinity of the proposed extension area. However, the source of the Caton stream,
further to the north, is fed by groundwater from the St Mellion Formation, and hence there remains a
possibility of effects on flow in this watercourse as a result. Given the absence of groundwater level data in
the vicinity of the Samastar stream, the potential for baseflow along its course is unknown, though similar to
the Caton stream its source is fed by groundwater from the St Mellion Formation / Crackington Formation.
Hence although it is relatively distant from the proposed extension area, there is also the possibility that flow
effects in the Samastar stream may occur, though from its elevation and borehole data at the A38 off slip it is
considered unlikely it is fed by groundwater from the limestone near the A38 off slip.
Following the completion of Stage 4 of the proposed extension, approximately 40 years after works
commence (Table 2-1), the quarry will cover an area of 0.21 km2, representing a 46% increase in its areal
extent. Based on the conservative assumptions stated in Section 3.7.1, total inflows to the deepened quarry
within its current extent would reach a maximum of 1,203 ML per year (933 ML per year from the current
void, plus 270 ML per year from the proposed deepening). Assuming the water balance is representative of
typical conditions within the CBLF and assuming similar climatic conditions in the future, annual inflows to
the quarry may increase by a further 553 ML due to the proposed extension (46% of 1,203 ML). For
comparison, this is equivalent to approximately 24% of estimated flows in the Kestor Brook at the edge of the
CBLF over the period of the water balance (2,283 ML, as shown in Table 3-15). Although for water
temporarily intercepted by the quarry, it is envisaged that if necessary a similar volume could be returned to
the Kestor Brook and its tributaries, as discussed in Section 5.
Assuming the majority of inflows are transferred to the Kestor Brook catchment, the overall effect of the
quarry on nearby water features is expected to be minimal, with the only consumptive use of water coming
from manufacturing of products at the quarry and evaporation from dust suppression. Assuming that the
demand for quarry products continues at its current rate and the footprint of the quarry increases by around
46%, consumptive water use for the quarry is estimated to increase by approximately 3 ML per year
(equivalent to around 8 m3/day) as a result of increased evaporation from dust suppression. This maximum
value would occur at the end of Stage 4 (Table 2-1) of the proposed works, around 40 years into the
proposed programme of works. As stated in Section 3.2.3, groundwater and surface water are available for
abstractions all year round from the River Lemon catchment (Environment Agency, 2012), which includes
the Kestor Brook.
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7.

Summary

7.1.

Work completed
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Following submission of the planning application for the proposed extension to Linhay Hill Quarry and receipt
of comments on the accompanying Environmental Statement from statutory consultees and other parties,
E&JW Glendinning Ltd. utilising Atkins Ltd. has undertaken an additional program of data collection on the
hydrogeology, hydrochemistry and hydrology of the site and its surrounds. This has been supplemented by
further ground investigations and additional geological and hydrogeological desk study work.
The data collection and monitoring programme mainly comprised the following components:









A walkover survey of the area surrounding the Linhay Hill Quarry and the proposed extension to
investigate: the geological structure of the limestone; the presence of karst features; groundwater
inflows; and the nature of the overlying superficial deposits.
Drilling of 13 deep boreholes and installation of monitoring wells within 11 of these.
Slug testing of seven deep groundwater monitoring wells to assess hydraulic conductivity in the
Chercombe Bridge Limestone Formation (CBLF) and the Tavy Formation to the north.
Monthly monitoring of surface water and groundwater quality at nine locations and further sampling at an
additional nine locations.
Regular monitoring of water levels in the boreholes and monitoring of water resources at a further 14
locations, including: rainfall gauging; stream gauging and flow estimation; and measurements of flow and
water levels in the quarry.
Carrying out a signal test, in which extractions from the quarry sump ceased over a 10-day period.
Groundwater levels and inflows to the quarry were monitored during this 10-day period and
subsequently, following the resumption of pumping.

7.2.

Summary of findings

The data from these activities were used to develop an updated conceptual model of groundwater and
surface water in the study area, including analysis of hydrochemistry and development of the water balance
for the quarry and the wider topographic catchment of the CBLF. The following conclusions were drawn:












The CBLF lies within the catchments of the River Ashburn and the River Lemon. The South Devon
Catchment Abstraction Management Strategy (CAMS) (Environment Agency, 2012) states that there is
‘water available’ (surface water and groundwater) in the Ashburn catchment during the spring, autumn
and winter (Q30, Q50 and Q70) periods. In the summer (Q95), water is not available for licencing in the
Ashburn catchment. Water is available in the River Lemon catchment all year round (Q30 to Q95)
(Environment Agency, 2012).
The CBLF is a buried karst aquifer, with sediment-filled sinkholes and swallow holes near the land
surface, with underlying vertical conduits and a conduit system developed at depth, possibly including
caves.
Groundwater flow within the CBLF is primarily controlled by a limited number of conduits, with limited
flow occurring within the matrix and accompanying network of fractures.
The conduits lie within two zones: a shallow zone, which responds rapidly to rainfall; and a deep zone,
which shows a more muted response to rainfall. The data suggest that these two zones are not well
connected hydraulically.
Historical dewatering of the quarry has not affected groundwater levels discernibly within the Tavy
Formation to the north and a deep borehole within this formation has been artesian throughout most of
the monitoring period. The response of boreholes in this formation to slug testing, rainfall events and
dewatering from well development shows that the Tavy Formation has a low permeability and is not well
connected hydraulically to the quarry.
The majority of inflows to the quarry are from the deep zone of the CBLF and the data suggest a
relatively diffuse capture zone to the east.
Inflows for June 2017 to May 2018 to the quarry are equivalent in magnitude to 17% of total inflows to
the CBLF, with flow from the shallow zone equivalent to 2.4% of CBLF inflows, deeper inflows equivalent
to 8.2% and estimated inflows through the base of the Balland Pit equivalent to 4.1% of CBLF inflows.
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The existing quarry lies within the topographic catchment of the Balland Stream. Combined runoff and
shallow groundwater inflows to the quarry, including flows entering through the base of the Balland Pit,
are estimated to be 450 ML from June 2017 to May 2018, while 880 ML are estimated to have been
returned to the Balland Stream over the same period, either as pumped discharges or via infiltration to
the CBLF from the base of the Balland Pit.
Based on the water balance and a conservative set of assumptions, the proposed deepening of the void
may increase annual groundwater inflows to the quarry by up to 270 ML.
Assuming the water balance is representative of typical conditions within the CBLF and assuming similar
climatic conditions in the future, annual inflows to the quarry may increase by the end of Stage 4
approximately 40 years hence, by a further 553 ML due to the proposed extension, based on a similarly
conservative set of assumptions. For comparison this is equivalent to approximately 24% of estimated
flows in the Kestor Brook at the edge of the CBLF over the period of the water balance. Although for
water temporarily intercepted by the quarry, it is envisaged that if necessary a similar volume could be
returned to the Kestor Brook or its tributaries, as discussed in Section 7.3.

7.3.
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Recommendations

The assessment of potential effects from the proposed quarry extension has been carried out using the
eight-step approach recommended in the Environment Agency’s Science Report SC040020/SR1
‘Hydrogeological impact appraisal for dewatering abstraction’ (Environment Agency, 2007) for karst aquifers,
where the extreme heterogeneity of the groundwater system means that future effects cannot be quantified
in the normal way. As stated in the Environment Agency’s report (Environment Agency, 2007): “Where
conduit flow is present, most analytical equations and conventional groundwater modelling strategies are
inappropriate and, if they are used, predictions of impacts will be highly uncertain.”
Instead, this approach focuses on monitoring and mitigation, via the following eight steps:









Step K1: Establish the regional water resource status.
Step K2: Develop a conceptual model for the abstraction and the surrounding area.
Step K3: Identify sensitive sites.
Step K4: Commence preliminary monitoring at those sites.
Step K5: Design and demonstrate effective mitigation measures for the sensitive sites.
Step K6: Specify trigger levels for the mitigation measures.
Step K7: Continue surveillance monitoring at the sensitive sites.
Step K8: If necessary, implement mitigation measures when trigger levels have been passed.

The outputs from steps K1 and K2 are described above. The sensitive sites identified in step K3 for
preliminary monitoring are:







The Kestor Brook, to the south and southeast of the proposed extension area.
The Mead Cross Unconfirmed Wildlife site to the south of the A38 from the proposed extension area.
The Balland Stream to the northwest of the proposed extension area.
Private water supplies (PWSs) to the north of the proposed extension area, including springs S3 and S9,
borehole BH4 and unknown water supply U2 in Figure 3-13.
The Lemonford stream at the eastern edge of the CBLF.
The River Lemon, where it crosses the CBLF.

As outlined in the Environment Agency’s letters dated 2nd August 2016 (Environment Agency, 2016a) and 8th
September 2016 (Environment Agency, 2016b), at least 3 years of baseline monitoring data will need to be
collected. It is proposed that baseline monitoring is carried out at the following locations, in fulfilment of step
K4:



The Kestor Brook, at the south-eastern edge of the CBLF, to assess the cumulative effects of the
proposed extension on this water course.
The Kestor Brook as it passes the Mead Cross UWS, to identify potential effects on flow or quality
adjacent to the proposed extension area.
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Appendix 4
Updated tables from ES Chapter 14 Dust and Air Quality
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Nearest Properties

Property

Linhay House
South Dartmoor
Community College

Future Activity (which may
increase potential for an
impact from dust)

Stage 0 widening of Balland
Lane and construction of
Waye Lane.

Location of future activity relative to Receptor Area
property
Sensitivity
Direction

To
centre

To
closest

N

195250m

185m

NE

80-130m

55m

Deleted: Lindsay
Deleted: S
Deleted: SW

Low

Place Lodge (and
nearby Vine Lodge,
Treetops and The
Cyder Trees)

E to SE

>100m

75m

South Dartmoor
Community College
Sixth Form College

E

>100m

45m

Low

Deleted: W
Deleted: SW

Waye Farm

Stage 0 construction of Waye
Lane and access road to
Waye Farm

S

150m

55m

Low

Waye House

Stage 0 construction of Waye
Lane

S

155m

130m

Low

Momalda

Stage 0 construction of Alston
Farm access and junction
with Alston Lane

ENE

>100m

25m

Stage 0 construction of
additional entrance to Lower
Waye

SSE

85m

65m

E to SE

200m

35m

N

>100m

35m

Stage 1A quarry extension
Lower Waye

Alston Cottage

Alston Farmhouse

Little Barton

Samaster

Caton House

Stage 0 construction of Alston
Farm access and junction
with Alston Lane
Stage 0 construction of
additional entrance to Lower
Waye

E and S

30m

22m

Stage 1A quarry extension
Alston Farm new access

E to SE

155m

30m

W, S, E

25-50m

20m

Stage 3 quarry extension

SW

83m

32m

Stage 4 quarry extension

SE

230m

46m

Alston Farm new access

S

50-100m

35m

Stage 3 quarry extension

SW

119m

69m

Stage 4 quarry extension

SE

303m

124m

Stage 1B spoil tip formation

S to SSE

620m

465m

Stage 2 spoil tip formation

S to SSW

435m

345m

Stage 4 quarry extension

SSW

620m

445m

Stage 1B spoil tip formation

Low, but
Medium when
works adjacent
Alston Lane

Deleted: ENE

Low, but
Medium when
works adjacent
Alston Lane

Medium to Low

Low

Low

S to SSW

475m

315m

Stage 2 spoil tip formation

S to SW

280m

165m

Stage 4 quarry extension

SSW to SW

540m

400m

Stage 1A spoil tip formation

WSW

420m

205m

Low

Stage 1B spoil tip formation

SW

160m

22m

Medium

Stage 2 spoil tip formation

NW

300m

235m

Low
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Table 4.6

Nearest Properties (continued)

Property

Future Activity (which may
increase potential for an
impact from dust)

Location of future activity relative to Receptor Area
property
Sensitivity

The Nook and Caton Stage 1B spoil tip formation
Cottage
Stage 2 spoil tip formation
Parkers Farm
Holiday Park
Table 14-7

W-SW

200m

80m

W-SW

210m

80m

NW

393m

368m

Stage 1 spoil tip formation

Location of future activity relative
to ecological site

Ecological Site

Future Activity (which may
increase potential for an
impact from dust)

Direction To centre

Little Barton Fields
unconfirmed wildlife
site

Stage 1B spoil tip formation

SSE

430m

290m

Stage 2 spoil tip formation

SSE

235m

170m

Mead Cross
unconfirmed wildlife
site

Stage 1A spoil tip formation

NE to N

100m

65m

Property

Receptor
Area
Sensitivity

Waye Farm
Waye House

Deleted: NNW

Low

Deleted: NNW
Deleted: SW to S

Low

Future Activity

Stage 0 widening of
Balland Lane and
construction of Waye Lane.

South
Dartmoor
Community
College

South
Dartmoor
Community
College Sixth
Form College

To closest

Receptor
Area
Sensitivity

Risk of Dust Impacts

Linhay House

Place Lodge
(and nearby
Vine Lodge,
Treetops and
The Cyder
Trees)

Deleted: SE

Low

Nearest Ecological Sites

Potential Receptor and Indicative Dust Source Area

Table 4-11

Low

Direction

%
Time
Downwind

N

8%

NE

5.5%

Demolition1

Earthworks2

Construction

Track-out

For widening of Balland Lane

Deleted: Lindsay
Deleted: S

Negligible Negligible Negligible

Negligible Deleted: <object>6
Deleted: SW

Low

Deleted: 15

E to SE

16.5%

Deleted: W
Deleted: SW

For construction of Waye Lane

Deleted: 30.5

Low

E

11.5%

n/a

Low

Negligible

Negligible Deleted: W
Deleted: 13

Low

Stage 0 construction of
Waye Lane

S

5.5%

n/a

Low

Negligible

Negligible Deleted: 6

Low

Stage 0 construction of
Waye Lane

S

5.5%

n/a

Low

Negligible

Negligible Deleted: 6

Stage 0 construction of
Alston Farm access and
junction with Alston Lane

ENE

5%

n/a

Medium

Low

Low

Stage 0 construction of
additional entrance to to
Lower Waye

SSE

3%

Low

n/a

Low

Low

E to SE

16.5%

Medium

Medium

n/a

n/a

Momalda
Low, but
Medium
when
works
adjacent
Alston
Lane

Stage 1A quarry extension

Atkins Environmental Statement | Version 2.2: Part 3 | July 2019 | 5137007

Proposed Extension to Linhay Hill Quarry
Environmental Statement (Part 3)
Table 4-11
Property

Risk of Dust Impacts (Continued)
Receptor Future Activity
Area
Sensitivity

Lower Waye
Low, but
Medium
when
works
adjacent
Alston
Lane
Alston Cottage

Low
Samaster

Low

E and S

23%

Low

n/a

Negligible

Negligible

E to SE

16.5%

Medium

Medium

n/a

n/a

W, S, E

59.5%

n/a

Medium

Low

SW

15%

Medium

Medium

n/a

n/a

SE

3%

Low

Low

n/a

n/a

Stage 1A quarry extension

Parkers Farm
Holiday Park

Medium

Low

Low

Negligible Deleted: 56

S

5.5%

n/a

Low

Negligible

15%

Low

Low

n/a

n/a

Stage 4 quarry extension

SE

3%

Low

Low

n/a

n/a

Stage 1B spoil tip formation

S to SSE

8.5%

n/a

Low

n/a

n/a

Stage 2 spoil tip formation

S to SSW

16%

n/a

Low

n/a

n/a

Stage 4 quarry extension

SSW

13.5%

Low

Low

n/a

n/a

16%

n/a

Low

n/a

n/a

S to SW

25.5%

n/a

Low

n/a

n/a

SSW to
SW

23%

Low

Low

n/a

n/a

WSW

14.5%

n/a

Low

n/a

n/a

Stage 1B spoil tip formation S to SSW

Negligible Deleted: 6

Stage 1A spoil tip formation

Medium

Stage 1B spoil tip formation

SW

15%

n/a

Medium

n/a

n/a

Low

Stage 2 spoil tip formation

NW

8.5%

n/a

Low

n/a

n/a

Stage 1B spoil tip formation

W-SW

30.5%

n/a

Low

n/a

n/a

Stage 2 spoil tip formation

W-SW

30.5%

n/a

Low

n/a

n/a

Low
Low

Low

Mead Cross
unconfirmed
wildlife site

Low

Stage 1 spoil tip formation
Stage 1B spoil tip formation
Stage 2 spoil tip formation

Deleted: ENE
Deleted: 5

Low

Little Barton
Fields
unconfirmed
wildlife site

Deleted: 26
Deleted: .5

NW

9%

n/a

Low

n/a

n/a

Deleted: SE

SSE

3%

n/a

Low

n/a

n/a

Deleted: 3

SSE

3%

n/a

Low

n/a

n/a

NE to N

15.5%

n/a

Low

n/a

n/a

Deleted: NNW
Deleted: 10
Deleted: NNW

Stage 1A spoil tip formation

Notes:
1.
2.
3.

n/a

SW

Stage 4 quarry extension

The Nook and
Caton Cottage

8%

Stage 3 quarry extension

Stage 2 spoil tip formation

Caton House

Trackout

Stage 0 construction of
additional entrance to to
Lower Waye

Stage 0 construction of
Alston Farm access

Little Barton

Construction

N

Stage 4 quarry extension

Low

Earthworks2

Stage 0 construction of
Alston Farm access and
junction with Alston Lane

Stage 0 construction of
Medium to Alston Farm access
Low
Stage 3 quarry extension

Alston
Farmhouse

Direction %
DemoTime lition1
Down
-wind

Indicative in relation to quarrying typical blast volume.
Indicative in relation to internal material movement within the quarry.
n/a – not applicable.
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Deleted: 10
Deleted: SW
Deleted: S
Deleted: 25.5
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Appendix 5
Updated cumulative Errata
A number of typos have been noted in the original ES and subsequent Regulation 22 Responses,
some already pointed out in Errata Appendices of the Regulation 22 Responses #1 and #4. An
update to the Errata is provided below. Highlighted entries are those which have been identified in
the previous Errata. Double crossed through entries in italics (thus) have been corrected in
updated versions of the relevant parts of the ES.

Errata
ES para 1.3 last sentence should read:
‘…and where applicable, identify mitigation measures to avoid, reduce, remedy or
compensate for adverse impacts, or to create or enhance environmental and social
benefits.’
ES Para 2.3 Reference to DNP Boundary Review in 1994, should have been 1993.
(equivalent error in Planning Statement para 3.3)
ES Para 3.62 and ES Para 8.339. Reference to route of replacement electricity lines in
Appendix 3C This should have been reference to Appendix 3D (equivalent error in
Planning Statement Para 3.77).
Regulation 22 Response #1 page 14, changes to chapter 5 – Need, under subheading ‘Introduction and Scoping’ should have said: ‘Add a new paragraph above
para 6.1 of the original ES’ (not ‘...above para 3.1…’).
ES para 5.106. Reference to figure showing planned development levels in Devon to 2031.
This should have been to 2036.
ES Chapter 6 table 6-3/Table 6-2 in Revised ES Chapter 6 (presented in Regulation 22
Response #1 Appendix 3.1). The unit of volume for overburden is in thousands of m 3, not m3.
ES Para 6.110 ES para 6.61 in revised version of ES chapter 6 (presented in Regulation 22
Response #1 Appendix 3.1) Reference to ‘Appendix 6.D’. This should have been reference to
‘Appendix 3F’.
ES Para 8.35. Reference to ‘Appendix 12.A4’ for the viewpoint location plan and reference to
‘Appendix A4’ in para 8.35 in the revised version of Chapter 8 (presented in Regulation 22
Response #4 Appendix 5.1). These should have been reference to Appendix 8A.3
ES Para 8.49. Reference to the created ZTV maps. This should have been reference to
Appendix 8A.2
All Appendix references in Chapter 8, should be to Appendix 8xx, (not Appendix 12xx).
Para 8.50 delete ‘Thus for those areas within which the ZTV diagram indicates that the
feature may be visible, (colour shaded areas).
Para 8.96 last sentence should read: ‘The higher central sections of the upgrade to Waye
Lane follow the line of an unsurfaced farm track passing through agricultural land
in a narrow but not deep valley behind the tip.’
Throughout chapter 8 ‘Whelstor’ should be ‘Welstor’.
ES Para 8.147 should cross reference table 3, not table 4.
ES Para 8.315 should read; The existing north to south hedgerow running along the western
eastern edge of the extension area, will be retained throughout to retain mature
aspects of existing landscape structure, both during the operation period as well
as following final restoration. This thick mature hedgerow will also act as an
important screen to the operations during the initial Stages until the Stage 1b and
2a/2b bunds are completed.
ES para 8.339 Reference to drawings of route of replacement electricity lines in
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Appendix 3C, should have been in Appendix 3D.
ES chapter 8 (original and revised versions) Table 17, description of ‘Residual visual
effects on views from the north east at Stage 0’ construction phase for Penpark should
read ‘Potential glimpsed views of Alston access construction works from rear of property’.
ES Chapter 10, Appendix 10.1a, Section 3.2 ‘Stace (1997)’ should be replaced with ‘Stace
(2010)’ , and in the References, ‘Stace C, 1997. New Flora of the British Isles. University
Press, Cambridge’ should be replaced with Stace C, 2010. New Flora of the British Isles.
University Press, Cambridge’
ES Chapter 10, Appendix 10.1a Section 4.2.2 Marshy Grassland ‘Lesser Spearwort
Ranunculus ficaria’ should be replaced with ‘Lesser Spearwort Ranunculus flammula’.
ES Chapter 10, Appendix 10.1a Section 4.2.3 Woodland, and Appendix B Target Note 27
‘Horse Chestnut Acer hippocastanum’ should be replaced with ‘Horse Chestnut Aesculus
hippocastanum’.
ES Chapter 10, Appendix 10.1a Section 4.2.3 Woodland, and Appendix 10.1a Appendix B
Target Note 27 ‘Larch Larix europaeus’ should be replaced with ‘European Larch Larix
decidua’.
ES Chapter 10, Table 10.7 Marshy Grassland, and Appendix 10.1a pg 48, pg 62, pg 63 &
pg 65, and Appendix 10.1i pg 57 & pg 58 ‘Juncus effuses’ should be replaced with ‘Juncus
effusus’.
ES Chapter 10, Appendix 10.1i Appendix C Table 1 ‘Malus domestica’ should be replaced
with ‘Malus pumila’.
ES Chapter 10, Appendix 10.1i, Section 4.2.2 Marshy Grassland ‘Trifolium palustre’ should
be replaced with ‘Lotus pedunculatus’.
ES Chapter 10, paras 10.42 & 10.107, and Appendix 10.1i Section 4.1.4 ‘Primula veris’
should be replaced with ‘Primula vulgaris’.
ES Chapter 10, Table 10.7 Marshy Grassland, Appendix 10.1i Section 4.2.2 Marshy
Grassland, and Appendix C Table 1 ‘Carnation Sedge’ should be replaced with ‘Common
Sedge’
ES Chapter 10, Appendix 10.1i Appendix C Table 1 ‘Anagallis tenellus’ should be replaced
with ‘Anagallis arvensis’.
ES Chapter 10, Appendix 10.1i Appendix C Table 1 ‘Aesculus hippocastanum’ should be
replaced with ‘Castanea sativa’.
ES Chapter 10, Appendix 10.1i Appendix C Table 1 ‘Daucus carota agg’ should be
replaced with ‘Daucus carota Ssp. carota’.
ES Chapter 10, Appendix 10.1a pg 25 & pg 63 and Appendix 10.1i pg 24 & P59 ‘Galium
mollugo’ should be replaced with ‘Galium album’.
ES Chapter 10, Appendix 10.1a pg 27, pg 58, pg 62 & pg 64 ‘Leontodon autumnalis’
should be replaced with ‘Scorzoneroides autumnalis’
ES Chapter 10, Appendix 10.1i Section 4.2.2 and Appendix C Table 1 ‘Water Parsnip
Berula erecta’ should be replaced with Fool’s Water-cress Apium nodiflorum’.
ES Chapter 10, Appendix 10.1i Figure 6: The more northern occurrence of ‘WH9’ should
be replaced with ‘WH19’
ES Chapter 10, Appendix 10.1a pg 64, Appendix 10.1i pg 21 & pg 56 ‘Ivy Hedera helix’
should be replaced with ‘Atlantic Ivy Hedera hibernica’.
ES Chapter 10, Appendix 10.1a pg 25, pg 49, pg 58 & pg 64, and Appendix 10.1i pg 21, pg
56, pg 59 & pg 71 ‘Dryopteris affinis’ should be replaced with ‘Dryopteris affinis agg.’
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ES Chapter 10 paras 10.140, Appendix 10.1a pg 19 and Appendix 10.1i pg 18 ‘Anagallis
fragilis’ should be replaced with ‘Anguis fragilis’.
ES Chapter 12, all references to Kestor Brook should be to Kester Brook.
In ES Chapter 17, para 17.1 last sentence should have said ‘The Land Stability Risk
Assessment is presented in Appendix 17A’ (not Appendix 12A). Note: this Appendix is now
largely superseded by the Revised Land Stability Risk Assessment presented as a new ES
Appendix 17.1 in the Regulation 22 Response #3.
Revised ES Chapter 17, para 17.57 should have read: ‘Atkins understands the cave was
partially infilled with concrete as part of the construction works.’
Revised ES Chapter 17 table 17-5 entry for receptor A38 on page 17-32 in column headed
‘Existing factors likely to affect the local occurrence of sinkholes’, the 3rd sentence should have
read: ‘A cavity was encountered during construction of the A38 south west of the quarry,
reportedly partially infilled with concrete’.
Revised ES Chapter 17, para 17.127 should have read: ‘The finding is that for most
receptors the combination of qualifying factors together with implementation of the
drainage control and other mitigation measures the quarry extension and deepening
proposals are assessed residual land stability effects of slight or neutral
significance. The exception was identified for the dwellings at Alston Farm and Alston
Cottage for which the residual land stability effects were found to be of medium
significance.’
NB. This amended wording correctly reflects the findings of the Land Stability
Assessment ES Chapter 17 in paras 17.112 to 17.118 and Table 17-5. The wording is
correctly presented in the Revised NTS which is in the Regulation 22 Response #4
Appendix 1.2 and the significance finding is correctly entered in Revised Table
21.4 in Regulation 22 Response #4 Appendix 13.1.
In ES Chapter 18, Figures 17-1 and 17-3 should have been Figures 18-1 and 18-3 respectively.
In ES Appendix 3G Public Access Intentions Row E of the table should have read ‘Pedestrian
Access to the new permanent bunds.’
ES Appendix 8A LVIA (original and revised versions) Tables 19 and 43 description of ‘Residual
visual effects on views from the north east at Stage 0’ construction phase for Penpark should
read ‘Potential glimpsed views of Alston access construction works from rear of property’.
In ES Appendix 12B HIA 2018 reference to MP2 in Table 3-18 on page 75 should have been a
reference to MP1. So the entry in Table 3-18 should have read ‘downstream of MP1’
In ES Appendix 12B HIA 2018 reference to MP2 in para 3.6.2.3 second paragraph, last sentence
on page 77 should have been a reference to MP1. So the phrase in the last sentence should
have read ‘…and recharge and runoff in the catchment downstream of MP1…’
In ES appendix 12B all references to Kestor Brook should be to Kester Brook.
In the Regulation 22 Response #1, paras 5.17, 5.18, and 5.19 should have said ‘DLCA’
instead of ‘DCLA’.
In the Regulation 22 Response #1, para 5.31 should have cross referred to ‘…chapter 4 at
para 4.49 above’, not ‘…chapter 4 at para 4.46 above’.
Regulation 22 Response #1 page 167, Updated ES Table 18-1 Results of Dust Deposition
Monitoring, should have been ‘Updated ES Table 14-1.
In the Regulation 22 Response #2 contents page should have included ‘Appendix B, NTS’
NB. Appendix B is listed at the end of the Regulation 22 Response #2.
In Regulation 22 Response #3 Changes to ES Appendices, ‘New ES Appendix 17.1 Land
Stability Risk Assessment 2028’ should have been ‘New ES Appendix 17.1 Land Stability Risk
Assessment 2018’.
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Regulation 22 Response #4 paras 4.26 – 4.28 insert ‘Draft’ before 7th Devon LAA, or before 7th
LAA.
Regulation 22 Response #4, page 72 para 18.3, last word of line 1 should have read ‘those’
instead of ‘tghose’ and in line 2 ‘fpr’ should have been ‘for’.
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