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1.1

1.2

1.3

Introduction

Background

Fichtner Consulting Engineers Limited (Fichtner) has prepared this Draft Borrow Pit Screening
Assessment on behalf of Loch Kemp Storage Ltd (the Client). The assessment was conducted to
describe the location and characteristics of potential borrow pits at the proposed Loch Kemp
Storage Project to facilitate the construction of key project structures.

This assessment will be updated following grant of consent from the Scottish Minister’s Energy
Consents Unit (ECU) under Section 36 (S36) of the Electricity Act (1989) and would form part of the
Construction Environmental Management Plan (CEMP) for the Loch Kemp Storage Project. It is
intended that the CEMP would be updated for approval by the planning authority (on behalf of the
Scottish Ministers) prior to commencement of construction. This Draft Borrow Pit Screening
Assessment has been developed to support the application for consent to demonstrate that
appropriate management of borrow pit excavation and management at the Loch Kemp Storage
Project has been considered.

The CEMP will include the measures to be employed to manage the risks associated with the
excavation of rock mass from borrow pits, such as dust and groundwater. As such these are not
contained within this Draft Borrow Pit Screening Report. An outline CEMP is included as Volume 4,
Appendix 3.3 of the EIA Report for the Loch Kemp Storage Project.

Obijective

The objectives of this Draft Borrow Pit Screening Report are:
1. To provide an overview of potential borrow pits identified within the Loch Kemp Storage
Project;
To reference the respective geological conditions at each potential borrow pit;
To provide estimates of potential rock mass extraction quantities; and
To outline how borrow pits would be managed at the Loch Kemp Storage Project.

Report History

Revision 1 of the Draft Borrow Pit Screening Assessment was presented as Volume 4, Appendix 3.4
of the EIA Report, which was submitted in support of the application for consent for the Loch Kemp
Storage Project under S36 the Electricity Act 1989 in November 2023 (Energy Consents Unit
reference: ECU 00003398). In the application for consent, the Loch Kemp Storage PSH scheme is
referred to as ‘the Proposed Development’.

The Draft Borrow Pit Screening Assessment has been updated to address comments made by the
Scottish Environmental Protection Agency (SEPA) (SEPA Ref: 11520, dated 6 May 2024) as a
statutory consultee to the Scottish Government during their determination of application ECU
00003398.

Following post-submission consultation with SEPA, the Draft Borrow Pit Screening Assessment was
updated to Revision 2 to address SEPA feedback on the location and utilisation of borrow pits on-
site. This version of the Draft Borrow Pit Screening Assessment was issued to SEPA for review in
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March 2024 and informed their consultee response, which was issued to the ECU in May 2024 (SEPA
Ref: 11520).

Revision 3 included updates to the extent of the working corridor to the south of the access track
adjacent to BP3 and BP4, in order to reduce temporary land take during construction. Revision 4
also included the movement of BP4 to within the upper reservoir inundation area following
consultation with SEPA.

The latest Revision 4 has been updated to include the changes to the Proposed Development
(hereafter referred to as the ‘Revised Development’), as described in Appendix 3.1: Updates to the
Description of Development of the Additional Information (Al). It includes an updated preliminary
material balance following the removal of the reservoir fill area southwest of Dam 3 as a spoil reuse
area (see Appendix 3.5: Outline Spoil Management Plan of the Al for more details). A ‘Report
History’ section (this section) has also been added to this revision of the Draft Borrow Pit Screening
Assessment, to summarise the updates that have been made to the different revisions of the report
since the submission of the application for consent for the Loch Kemp Storage Project in November
2023. Where applicable, references to the ‘Proposed Development’ within the Outline Spoil
Management Plan have also been updated to the ‘Revised Development’.

16 September 2024
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2 Geological Setting

2.1 Superficial Geology

The superficial deposits of the entire site comprise of Quaternary soil cover, predominantly
hummocky glacial deposits and peat as displayed in Figure 1. The superficial geological map for the
site is attached to this report in Appendix A. The published mapping was confirmed by subsequent
site surveys.

Superficial peat deposits have been mapped during peat probing investigation works on site, with
a peat depth plan and detailed assessment provided within Appendix 14.1: Peat Management Plan
(PMP) of the Al. The probing provides comprehensive coverage of the site and locations of the
infrastructure planned within the Revised Development.

16 September 2024 Borrow Pit Screening Assessment
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Figure 1: Dam Site 4 (View toward SE showing SW and NE), Quaternary Soil cover
a

2.2 Bedrock Geology

The bedrock geology of the Revised Development is dominated by the felsic granitoids of the
Devonian Foyers Intrusive Suite, which form part of the “Newer Granites” that intruded during
lithospheric transtension about 418-404 Ma ago (Miles et al., 2016).

In the area the granitoids are hosted by the polydeformed Neoproterozoic clastic metasediments
of the Loch Laggan formation of the Corrieyairack Subgroup and the Gairbeinn member of the
Glenshirra Subgroup of the Grampian group (Haselok et al., 1982, Stephenson et al., 2013).
Stratigraphically, the Corrieyairack Subgroup overlies the Glenshirra Subgroup (Stephenson et al.,
2013), which would make the Loch Laggan (meta)psammites younger than the Gairbeinn
(meta)psammites. The Gairbeinn sediments were deposited in a subaerial, fluvial or shallow marine

16 September 2024 Borrow Pit Screening Assessment
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environment, whereas the Loch Laggan sediments reflect progressive deepening of a marine
environment and turbidites. The two subgroups reach total thicknesses of 1,400 m (Loch Laggan)
and approximately 700 m (Gairbeinn, Haselok et al., 1982), of which, in the field area, only some
tens to hundreds of meters are represented. In the stratigraphic record, the two units are separated
by Coire nan Laogh semipelite, which suggest a tectonic juxtaposition in the field area. This likely
happened during a period of Ordovician tectono-metamorphism about 460-470 Ma ago. The field
area is bordered to the NW by Loch Ness, which covers the Great Glen Fault, a long-lived tectonic
lineament of great significance in the Caledonian orogeny. The strike-slip fault has experienced
several phases of activation, with the oldest being sinistral displacements accumulated between
428 and 390 Ma ago (Stewart et al., 1999) and the most recent one a phase of dextral displacement
during the Cenozoic in association with the opening of the North Atlantic (Underhill & Brodie, 1993,
Le Breton et al., 2013). Examples of the aforementioned bedrock formations are displayed in Figure
2 and Figure 3.

The bedrock formations of with granitoid and psammite materials are expected to be suitable for
use as engineering material. However, detailed geotechnical investigation (Gl) should be conducted
to confirm suitability to inform detailed development of the borrow pits.

Surface geological mapping (Scale 1:10,000) of the project area was conducted by Dr Florian Fusseis
of Edinburgh University and identified the dominant geological formations (displayed in Appendix
A). Additionally, and an extract of British Geological Survey (BGS) mapping (Scale 1:50,000) is
displayed in Appendix A whilst a summary of bedrock formations at site is outlined in the Table 1.

Figure 2: Foyers intrusive suite granodiorite (FOY-_GD)

16 September 2024 Borrow Pit Screening Assessment
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Gairbeinn (Pebbly) Psammite (GAIR-PSAP)
R —— - i

Table 1: Site Geological Formation

Rock Name Geological Numerical Age Group Formation Rock Type
Age (Ma)
Foyers  Igneous  Silurian 443.8-419.2 Caledonian  Supersuite  Argyll And = Granodiorite
Complex (FOY- (CIGSS) Northern
GD) Highlands
Granitic
Suite (ANHGR)
Gairbeinn Pebbly = Neoprotero | 541-1000 Grampian Glenshirra Garva  Bridge Psammite,
Psammite zoic Era Group Subgroup Psammite Pebbly
Member  (GAIR- (GRAM) (GRGL) Formation
PSAP) (GABR)
Loch Laggan = Neoprotero = 541-1000 Grampian Group (GRAM)  Corrieyairack Psammite,
Psammite zoic Era Subgroup Micaceous
Formation (LLGN- (GRCO)
PSAMI )
2.3 Structural Geology
Based on the available geological and surface mapping in conjunction with the prominent
topographic steps (depressions) in the terrain, a number of geological structures (faults, shear
zones) have been identified at the Revised Development. The tentative placement of the faults can
be seen on the geological map displayed in Appendix A.
A major thrust with a dipping towards E-NE has been identified to the immediate north of the
Revised Development, separating the Gairbeinn Formation from the Loch Laggan Psammite
formation. Geological features parallel to the thrust may also be present in the vicinity. The location
of the thrust can be identified in the field by topographical depressions.
16 September 2024 Borrow Pit Screening Assessment
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The proposed location of the shoreline powerhouse building on Loch Ness is dominated by the
proximity to the Great Glen Fault (strike-slip fault), in addition to corresponding parallel faults that
may also be encountered in the vicinity. These parallel fault zones can be identified by prominent
topographic steps in the terrain. The powerhouse site is located in the contact zone of the Moine
Supergroup Psammite and the Foyers Igneous Complex Granodiorite while the bedrock is covered
by sediments.

The bedrock units (granitoids) of FOY-GD (as detailed in Table 1) appear to be blocky with fewer
discontinuities and dipping mostly NW as can be seen in Figure 4 and Figure 5.

Figure 4: Granitoid rock (FOY-GD), Blocky appearance, slight surface weathering, No evidence for
faulting

16 September 2024
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Figure 5: Compact rock with pervasive jointing producing blocks of <1 m?volume
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3 Potential Borrow Pits

3.1 Assessment Methodology

Appropriate siting of borrow pit locations is critical to ensure a sustainable supply of usable rock
whilst minimising environmental impact. The most pertinent factors to determining borrow pit
selection include:

e Geological setting - rock mass type and quality;

e Feasible rock mass extraction quantity;

e Proximity to the project site, accessibility and planned usage in structures;
e Proximity of rock mass to surface;

e Potential environmental impacts;

e Potential human impacts; and

e Legal regulations.

To inform rock mass type, quality and feasible extraction quantities, it is critical to conduct Gl
surveys at the proposed borrow pit locations to build upon available information from previous
geological mapping.

Atotal of ten potential borrow pit areas were identified at the Revised Development during concept
design phase. The details of each potential borrow pit site and determination of their further
inclusion within the Revised Development are outlined in Sections 3.1.1 to 3.1.10 and summarised
in Section 3.2.

The present assessment of the selected borrow pits has been developed based on the available
geological and surface mapping (as presented in Section 2) in conjunction with site visits and inputs
of the Owner’s Engineering (OE) team for the Revised Development. It is estimated within Appendix
3.4:Spoil Management Plan of the Al that at the early stages of construction (prior to excavation
of the main project structures), a combination of externally sourced quarried material and
excavated material from Borrow Pit (BP1) would be required for the establishment of the initial
access routes from the B862 site access. The volumes of materials required for this are to be
confirmed during the detailed design and geotechnical investigations. However, it is anticipated
that this material requirement would be less than ¢.26,000m? and as such can met with material
from only BP1.

Should the material gained from the excavation of the pressure tunnels and other project structures
provide lower quality rockfill than anticipated during the concept design, additional borrow pits
beyond BP1 may be required to meet a rockfill requirement shortfall. Therefore, the additional
borrow pits beyond BP1 identified within this assessment are presented as a contingency for poor
rock quality conditions during exploratory works on site. This uncertainty will be reduced by the
results of subsequent geotechnical ground investigation surveys across the Revised Development.
As such, the borrow pit dimensions provided in this report are indicative and are subject to change
following detailed design and geotechnical ground investigation surveys.

There have been no previous mining or quarrying works at the Revised Development although, the
landowner has conducted some small extraction from borrow pits for the construction of access
tracks within the estate.

The proposed locations of the potential borrow pits suitable for use in the Revised Development
are displayed in Figure 6 with borrow pits screened out denoted and labelled in red.

16 September 2024 Borrow Pit Screening Assessment
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Figure 6 : Proposed borrow pits locations at the Revised Development

3.1.1 Borrow Pit 1 (BP1)

The proposed location of BP1 is E: 247864, N: 814910, within a clearing of the forested area to the
southeast of the Revised Development. It is located approximately 80 m from the planned 8 m wide
access track which provides access from the B862 public road. It is anticipated that BP1 would be
critical in providing rockfill for initial site access track construction, and upgrading where existing
tracks can be used, in order to facilitate construction access to other project structures.

The bedrock formation at BP1, as per geological mapping, is Granodiorite belonging to Foyers
Igneous Complex (FOY-GD) and therefore a high quality of rockfill is anticipated. As per the mapped
peat depth plan, it is anticipated to have a peat depth of around 0 - 0.5 m.

The physical characteristics of BP1 are summarised in Table 2.

Table 2:  Physical characteristics of borrow pit BP1

Physical Characteristic Value
Maximum site dimensions 100 m x50 m x 10 m
(Lx W x D)
Platform elevation 264 m AOD
Maximum elevation ‘ 277 m AOD
Excavation volume €.26,100 m3
Terrain conditions ‘ The terrain is flat in NS and EW direction (<1%)
Extraction methodology Ripping and blasting
16 September 2024 Borrow Pit Screening Assessment

$3864-0030-0024MJC Page 13



Loch Kemp Storage Ltd

FICHTNER

Physical Characteristic

Value

Pit lithology

Rock type

Environmental
considerations

Peat thickness of approximately 0.5 m with a moderately
weathered overburden rock of thickness of approximately 1 m.

Bedrock at depth >1.5 m
Mostly Granodiorite, Partly Psammite, Pebbly

Location within the Whitebridge Plantation would require
forestry woodland removal which has been considered within EIA
Chapter 19 Forestry.

No watercourses have been identified within 200 m of the
proposed borrow pit location.

Based on the available geological and topographical information at the location of BP1, a maximum
potential excavation volume of c.26,100 m3is anticipated at BP1. Indicative sections and dimensions
for excavation at BP1 are provided in Appendix C. Given the proximity of BP1 to the proposed Site
access on the B862 south of Whitebridge, it is anticipated that material from BP1 could be used for
the establishment of initial site access routes to reduce required import of materials from external
sources and associated haulage impacts on the surrounding area.

Approximately 250 m southeast of BP1 is an existing lodge/private accommodation, highlighted in
Figure 8. The impact of the Revised Development has been considered at this receptor within the
EIA, with particular respect to noise, dust and air quality.

Figure 7: Location of borrow pit BP 1 (looking north)

16 September 2024
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3.1.2

FICHTNER

Figure 8: Location of borrow pit BP1 and proximity to residential receptor (within yellow circle).

Borrow Pit 2 (BP2)

The proposed location of BP2 is E: 247379, N: 815043, close to a forested area to the south of the
Revised Development. It is located approximately 200 m from the planned 8 m wide access track

from BP1.

The bedrock formation at BP2, as per geological mapping, is Psammite, Pebbly belonging to
Gairbeinn Pebbly Psammite Member (GAIR-PSAP). As per the mapped peat depth plan, it is
anticipated to have a peat depth of around 0 — 0.5 m.

The physical characteristics of BP2 are summarised in Table 3.

Table 3:  Physical characteristics of borrow pit BP2

Physical Characteristics

Value

Maximum site dimensions
(Lx W x D)

Platform elevation
Maximum elevation
Excavation volume

Terrain conditions

Extraction methodology

Pit lithology

100m x50 mx 10 m

230 mAOD
240 mAOD
c.36,700 m3

The terrain is comparatively flat in NS (2.5%) and of increasing
gradient in the WE direction up to approximately 11%.

Ripping and blasting

Peat thickness of approximately 0.5 — 1.0 m with a moderately
weathered overburden rock of thickness of approximately 0.5 m.

16 September 2024
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Physical Characteristics = Value

Bedrock at depth >1.5 m

Rock type Psammite, Pebbly
Environmental BP2 is located on the edge of Whitebridge Plantation and has been
considerations located within an already open area of clearing to minimise impact on

forestry woodland. No watercourses have been identified within 400
m of the proposed borrow pit location.

Based on the available geological and topographical information at the location of BP2, a maximum
potential excavation volume of ¢.36,700 m* is anticipated at BP2. Indicative sections and
dimensions for excavation at BP2 are provided in Appendix C.

Figure 9: Location of borrow pit BP2 (looking northeast)

16 September 2024
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Figure 10: Aerial showing proposed layout dimensions of borrow pits BP2, BP3 & BP4

3.1.3 Borrow Pit 3 (BP3)

The proposed location of BP3 is E: 246703, N: 815315 to the south of the Revised Development,
immediately north of a raised rock outcrop area. BP3 is immediately adjacent to the planned 8 m
access track and resides within the planned upper reservoir inundation area.

The bedrock formation at BP3, as per geological mapping, is Granodiorite belonging to Foyers
Igneous Complex (FOY-GD). As per the mapped peat depth plan, it is anticipated to have a peat
depth of around 0 — 0.5 m. An additional 0.5 m of rock is assumed to be slightly to moderately
weathered due to the rock outcrops in the vicinity and is considered as an overburden material.

The physical characteristics of BP3 are summarised in Table 4.

Table 4:  Physical Characteristics of borrow pit BP3

Physical Characteristics Value

Maximum site dimensions 100 m x50 m x 19 m

(Lx W x D)

Platform elevation 191 mAOD

Maximum elevation 210 mAOD

Excavation volume c.43,740 m3

Terrain conditions Steep terrain with slope increasing N to S up to a maximum

gradient of approximately 25% and moderately W to E at 1 —2%.
Extraction methodology Ripping and blasting

Pit lithology Peat thickness of approximately 0 — 0.5 m and a moderately
weathered overburden rock of thickness of around 0.5 m.

Bedrock at depth >1.0 m

16 September 2024 Borrow Pit Screening Assessment
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Physical Characteristics Value

Rock type Granodiorite
Environmental The nearest watercourse is approximately 120 m away from BP3
considerations and is Allt Leachd Gowerie (a burn flowing into Loch Kemp through

the proposed Dam 4 location).

The location of BP3 would be within the 205 mAOD maximum
inundation upper reservoir area of the Revised Development. As
such, this should be considered and managed within the
reinstatement of BP3.

Based on the available geological and topographical information at the location of BP3, a maximum
potential excavation volume of c. 43,740 m? is anticipated at BP3. Indicative sections and
dimensions for excavation at BP3 are provided in Appendix C.

Figure 11: Location of borrow pit BP3 (looking west)

3.1.4 Borrow Pit 4 (BP4)

The proposed location of BP4 is E: 246557, N: 815375, to the south of the Revised Development
and approximately 50m SW of BP3. Similar to BP3, the bedrock formation at borrow pit BP4, is
Granodiorite belonging to Foyers Igneous Complex (FOY-GD). Surface geology indicates similar
conditions to BP3 of a peat depth of around 0 — 0.5 m and an overburden of moderately weathered
rock of 0.5 m thickness.

The physical characteristics of BP4 are summarised in Table 5.

Table 5: Physical characteristics of borrow pit BP4

Physical Characteristics
Maximum site dimensions 25 m x 200 m x 13m
(Lx W x D)
Platform elevation 195 mAOD
Maximum elevation 205 mAOD
Excavation volume €.26,000 m3
16 September 2024 Borrow Pit Screening Assessment
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3.15

Physical Characteristics

Terrain conditions The terrain is steep with slope gradients increasing N to S to
approximately 30%. Gradient W to E is significantly flatter at 1-2%.

Extraction methodology Ripping and blasting

Pit lithology Weathered soil (peat) with an overburden thickness of around 1-1.5
m.

Bedrock at depth >1.5 m

Rock type Granodiorite
Environmental The proposed borrow pit location would be within the 205 mAOD
considerations maximum inundation upper reservoir area of the Revised

Development. As such, this should be considered and managed
within the reinstatement of BP4. No watercourses have been
identified within 200 m of the proposed borrow pit location.

Based on the available geological and topographical information at the location of BP4, a maximum
potential excavation volume of ¢.26,000 m*® is anticipated at BP4. Indicative sections and
dimensions for excavation at BP4 are provided in Appendix C.

Borrow Pit 5 (BP5)

The proposed location of BP5 is E: 246097, N: 816190, to the southwest of the Revised Development
and is approximately 20 m from the planned 8 m access track. The bedrock formation at BP5 is
Granodiorite belonging to Foyers Igneous Complex (FOY-GD). As per the mapped peat depth plan
it is anticipated to have a peat depth of around 0 - 0.5 m although this becomes deeper c.50 — 100
m to the north of BP5 between the Lochan a’ Choin Uire waterbody.

As displayed in Figure 12, it is a predominantly flat terrain at BP5 however, to the west of BP5 is the
steep slope descending to the shoreline of Loch Ness through Ness Woods Special Area of
Conservation (SAC) designated site. As the flat terrain presents no sloped rock mass to cut into, the
excavated area at BP5 would be significantly larger than at alternatives available within the Revised
Development. Furthermore, the steep slope to Loch Ness to the west means that any excavation
works would be highly visible within the surrounding landscape and from the Great Glen Way
walking route. Therefore, it is proposed to screen out BP5 due to landscape and visual reasons,
proximity to environmental receptors and the availability of more suitable locations within the
Revised Development.

16 September 2024
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Figure 12: Location of borrow pit BP5 (looking east)

. -

3.1.6 Borrow Pit 6 (BP6)

The proposed location of BP6 is E: 246516, N: 816356, to the immediate west of the existing Loch
Kemp reservoir and south of the proposed intake structure location for the Revised Development.
Additionally, BP6 resides within the proposed upper reservoir inundation area. The bedrock
formation at BP6, is Psammite, Pebbly belonging to Gairbeinn Pebbly Psammite Member (GAIR-
PSAP) with an anticipated surface peat depth is around 0 - 0.5 m.

The physical characteristics of BP6 are summarised in Table 6.

Table 6: Physical characteristics of borrow pit BP6

Physical Characteristics

Value

Maximum site dimensions

75mx75mx20m

(Lx W x D)

Platform elevation 180 mAOD
Maximum elevation 200 mAOD
Excavation volume c.48,600 m3

Terrain conditions

The terrain is comparatively flat with slope of <1% in both NS and
EW directions.

Extraction methodology

Ripping and blasting

Pit lithology Peat of depth around 0-0.5 m with a moderately weathered
overburden rock of thickness of approximately 0.5 m.
Bedrock at depth >1.0 m

Rock type Psammite, Pebbly

Environmental
considerations

The location of BP6 would be within the 205 mAOD maximum
inundation upper reservoir area of the Revised Development. Due
to BP6’s proximity to the planned intake location, it is located
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Physical Characteristics Value

c.25m from the existing Loch Kemp reservoir 177 mAQOD level. As
such, this should be considered and managed within any
excavation and reinstatement of BP6.

Based on the available geological and topographical information at the location of BP6, a maximum
potential excavation volume of ¢.48,000 m* is anticipated at BP6. Indicative sections and
dimensions for excavation at BP6 are provided in Appendix C.

Figure 13: Location of borrow pit BP6 (looking west)
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3.1.7 Borrow Pit 7 (BP7)
The proposed location of BP7 is E: 246573, N: 816606, to the immediate west of the existing Loch
Kemp reservoir and north of the proposed intake structure location for the Revised Development.
Similarly to BP3 and BP6, BP7 resides within the planned upper reservoir inundation area. The
bedrock formation at borrow pit BP7 is again Psammite, Pebbly belonging to Gairbeinn Pebbly
Psammite Member (GAIR-PSAP) with an anticipated surface peat depth is around 0 - 0.5 m.
Table 7:  Physical characteristics of borrow pit BP7
Physical Characteristics
Maximum site dimensions 50 m x 100 m x 25 m
(Lx W x D)
Platform elevation 180 mAOD
Maximum elevation 205 mAOD
Excavation volume €.65,270 m3
Terrain conditions The terrain is comparatively flat with slope of <1% in both NS and
EW directions.
Extraction methodology Ripping and blasting
Pit lithology Peat of depth around 0-0.5 m with a moderately weathered
overburden rock of thickness of approximately 0.5 m.
Bedrock at depth >1.0 m
Rock type Psammite, Pebbly
Environmental The location of BP7 would be within the 205 mAOD maximum
considerations inundation upper reservoir area of the Revised Development. Due
to BP7’s proximity to the planned intake location, it is located
c.25m from the existing Loch Kemp reservoir 177 mAOD level. As
such, this should be considered and managed within any
excavation and reinstatement of BP7.
Based on the available geological and topographical information at the location of BP7, a maximum
potential excavation volume of ¢.65,270 m?® is anticipated at BP7. Indicative sections and
dimensions for excavation at BP7 are provided in Appendix C.
Figure 15: Location of borrow pit BP7 (looking west and east respectively)
16 September 2024 Borrow Pit Screening Assessment

$3864-0030-0024MJC Page 22



Loch Kemp Storage Ltd FICHTNER

3.1.8

3.19

Borrow Pit 8 (BP8)

The proposed location of BP8 is E: 247008, N: 816654, to the north of the Revised Development.
Similarly to BP3, BP6 and BP7, BP8 resides within the upper reservoir inundation area. The bedrock
formation at BP8 is Granodiorite belonging to Foyers Igneous Complex (FOY-GD) with an anticipated
surface peat depth is around 0 - 0.5 m.

Table 8: Physical Characteristics of borrow pit BP8

Physical Characteristics

Maximum site dimensions 50 m x 100 m x 15 m
(Lx W x D)

Platform elevation 186 mAOD
Maximum elevation 201 mAOD
Excavation volume c.34,060 m3

Terrain conditions The terrain is comparatively flat. Slope increases slightly south to
north and west to east by <2%.

Extraction methodology Ripping and blasting

Pit lithology Peat of depth around 0 - 0.5 m with a moderately weathered
overburden rock of thickness of approximately 0.5 m.

Bedrock at depth >1.0 m
Rock type Granodiorite

Environmental The location of BP8 would be within the 205 mAOD maximum

considerations inundation upper reservoir area of the Revised Development. As
such, this should be considered and managed within the
reinstatement of BP8.

Based on the available geological and topographical information at the location of BP8, a maximum
potential excavation volume of ¢.34,060 m? is anticipated at BPS8. Indicative sections and
dimensions for excavation at BP8 are provided in Appendix C.

Borrow Pit 9 (BP9)

The proposed location of BP9 is E: 247537, N: 816512, to the northeast of the Revised Development
in a small, forested area adjacent to an existing estate access track. The bedrock formation at BP9
is Granodiorite belonging to Foyers Igneous Complex (FOY-GD) with an anticipated surface peat
depthis around 0 - 0.5 m. However, site visits indicate that the material at BP9 is representative of
glacial till deposits of an unknown depth which do not provide suitable physical and mechanical
strength for use in project structures at the Revised Development. Furthermore, mapped bog areas
were identified on site in close proximity to the proposed BP9 location (pink areas shown in Figure
17) whilst it would also be located in close proximity to forestry regeneration areas (green areas
shown in Figure 17).Therefore, it is planned to screen out BP9 due to its unsuitability for rockfill
provision, environmental constraints and the availability of more suitable locations within the
Revised Development.

16 September 2024
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3.1.10

Figure 16: Location of borrow pit BP9 (looking east)
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Figure 17: Plan view showing proposed layout dimensions of BP8 and locations of BP9 & BP10

Borrow Pit 10 (BP10)

The proposed location of BP10 is E: 247333, N: 816346, to the northeast of the Revised
Development, adjacent to an existing estate fishing lodge. The bedrock formation at BP10 is
Granodiorite belonging to Foyers Igneous Complex (FOY-GD). BP10 is shown in peat mapping as
being in close proximity to deep peat areas (peat depth >3m) whilst areas of peat depth of 1 -2 m
are abundant in this area east of the existing Loch Kemp reservoir. In addition, site visits have also
indicated significant peat areas in the vicinity of BP10. Therefore, it is planned to screen out BP10
due potentially significant peat removal requirements and the availability of more suitable locations
within the Revised Development.
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Figure 18: Location of borrow pit BP10
|l ~

3.2 Summary of Potential Borrow Pits

Typical cross sections and layouts for the borrow pits deemed suitable for use in the Revised
Development are provided in Appendix C. The excavations demoted in the cross sections assume a
minimum of 1 m to 1.5 m of overburden thickness and the slope of cutting of > 80° in rock that is
‘slightly weathered’ to ‘un-weathered’. The summarised maximum volumes of rockfill that can be
extracted from the borrow pits suitable for use in the Revised Development are given in Table 9.

Table 9 : Volume of rockfill extractible from suitable potential borrow pits

Borrow Pit Platform Platform Platform Top of Max. Volume
Location width length elevation | excavation height of solid
m m mAOD mAOD m rock
m?
BP1 50 100 264 274 10 26,100
BP2 50 100 230 240 10 36,700
BP3 50 100 191 210 20 43,740
BP4 25 200 209 222 15 26,000
BP5 = = = = = =
BP6 75 75 180 200 20 48,600
BP7 50 100 180 205 25 65,270
BP8 50 100 186 201 15 34,060
BP9 = = = = = =
BP10 - - - - - -
Total Volume (m3) 280,470

As displayed in Table 9, seven suitable borrow pit locations (subject to detailed ground
investigations) have been identified which have the potential to provide sufficient structurally
suitable rock to facilitate the construction of the Revised Development. Meanwhile, three borrow
pits have been screened out due to a combination of environmental factors listed in section 3.1.
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Of the seven suitable borrow pits identified, five would be located within the proposed inundation
area of the upper reservoir which would minimise further environmental, landscape and visual
impacts as a result of the Revised Development.

As stated within section 3.1, the Preliminary Material Balance (Appendix B) indicates that a surplus
of structural rockfill is available from the excavation of project structures, however this material is
only available once access has been established to the excavation areas. Therefore, a combination
of externally sourced quarried material and excavated material from Borrow Pit (BP1) would be
required for the establishment of the initial access routes from the B862 site access. It is not
anticipated that any further borrow pits are required beyond BP1, however further borrow pits are
identified as a contingency. Their requirement will depend on detailed design, geotechnical ground
investigation surveys and rock quality from the construction excavations.

It is expected that all borrow pits utilised would be restored in line with the requirements of the
CEMP, PMP, industry best practice and with the advice of the ECoW. This would include in relation
to reseeding and the use of turves, where present.
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4 Summary and Conclusions

This Draft Borrow Pit Screening Assessment has been produced to support the application for
consent for the Loch Kemp Storage Project under Section 36 of the Electricity Act (1989). This will
be reviewed prior to commencement of construction works once the detailed site investigation,
detailed design works have taken place and the Principal Contractor has been appointed. The
execution of borrow pit excavation works and management, as a result of the Revised
Development, would be the responsibility of the Principal Contractor.

The screening of the potential borrow pit locations has been completed based on the available
surface geological maps, the peat probing, recent site visits and site inspections. The estimated
borrow pit extraction dimensions (length, width and depth) are based on desktop study and provide
an indicative quantification of quality, accessibility and quantity of extractible material.

Seven suitable borrow pit locations (subject to detailed ground investigations) have been identified
which have the potential to provide sufficient structurally suitable rock to facilitate the construction
of the Revised Development, five of which reside within the proposed upper reservoir inundation
area. Meanwhile, three borrow pits have been screened out due to a combination of environmental
factors.

It is not anticipated that any further borrow pits are required beyond BP1, subject to confirmation
of rock quality following detailed design and geotechnical ground investigation surveys. Following
this, the dimensions, locations and quantities of extraction from borrow pits will be updated.
Therefore, the remaining borrow pits identified within the assessment are presented as a
contingency for poor rock quality conditions during exploratory works on site.

This assessment provides the framework required for a finalised Borrow Pit Screening Assessment
and informs the investigation works required for the next phases of the Revised Development.

It is expected that all borrow pits would be restored in line with the requirements of the CEMP,
PMP, industry best practice and with the advice of the ECoW. This would include in relation to
reseeding and the use of turves, where present.
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A Geological Mapping
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Loch Kemp - Preliminary Material Balance Rev5.2

Description

Spoil

Generation
Factor

Usable
Rockfill
Factor

Solid Volume
(Excavation)
(m?)

Spoil Material
Generated
(m?)

Structural Rockfill
Generated
(m?)

Design Volume

(m?)

Concrete Required
incl. Shotcrete
(m?)

Upper Reservoir

Dam 1

Option 1 - Rockfill Dam

- Tip/Overburden Excavation if required for Dam Seat (Rockfill Dam) 50%*1.5 50%%*1.2 19,400 14,550 11,640

(Assumed Rock Surface estimated 2m average)

- Material to be used in Rockfill Dam 120,200 240,400

Option 2 - RCC Dam

- Tip/Overburden Excavation if required for Dam Seat (RCC Dam) 50%*1.5 50%%1.2 10,000 7,500 6,000

(Assumed Rock Surface estimated 2m average)

- Material to be used in RCC Dam 61,350 1,740
Dam 2

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%*1.2 1,400 1,050 840

(Assumed Rock Surface estimated 2m average)

- Material to be used in Rockfill Dam 3,000 966
- Material to be used in RCC Dam

Dam 3

- Peat (Assumed Depth 2m average) 100%*1.5 57,000 85,500

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%*1.2 28,500 21,375 17,100

(Assumed Rock Surface estimated 2m average)

- Material to be used in Rockfill Dam 378,700 2,142
Dam 4

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%*1.2 2,320 1,740 1,392

(Assumed Rock Surface estimated 2m average)

- Material to be used in RCC Dam 17,300 260
Dam 5

- CFRD

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%%*1.2 8,820 6,615 5,292

(Assumed Rock Surface estimated 2m average)

- Material to be used in Rockfill Dam 59,900 1,743
- RCC Dam

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%%*1.2 1,190 893 714

(Assumed Rock Surface estimated 2m average)

- Material to be used in RCC Dam 7,800

Dam 6

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%%*1.2 990 743 594

(Assumed Rock Surface estimated 2m average)

- Material to be used in Rockfill Dam 4,300 378
Dam 7

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%%*1.2 720 540 432

(Assumed Rock Surface estimated 2m average)

- Material to be used in Rockfill Dam 1,900 378
Dam 8

- Tip/Overburden Excavation if required for Dam Seat 50%*1.5 50%%*1.2 730 548 438

(Assumed Rock Surface estimated 2m average)

- Material to be used in Rockfill Dam 800 420
Waterways

Intake + Gate Shaft

Surface Excavation 50%*1.5 50%%1.2 267,200 200,400 160,320

Underground Excavation 1/3*1.5 2/3*%1.2 22,400 11,200 17,920

Access Road 50%*1.5 50%%*1.2 30 23 18 15,400

Concrete 16,800
Shotcrete 10,600
Surge Shaft

Excavation 1/3*1.5 2/3*1.2 -

Concrete 50%*1.5 50%%*1.2

Headrace Tunnel / Shaft

Pressure Shaft 1/3*1.5 2/3*1.2 9,600 4,800 7,680 2,400
Concrete Lined Tunnel 1/3*1.5 2/3*1.2 97,100 48,550 77,680 26,300
Steel Lined Tunnel 1/3*1.5 2/3*1.2 28,400 14,200 22,720 11,500
Bifurcation Tunnel 1/3*1.5 2/3*1.2 2,600 1,300 2,080 1,100
Shotcrete 10,900
Powerhouse Area

Powerhouse (underground)

Excavation Shaft 50%*1.5 50%%*1.2 95,500 71,625 57,300




Excavation Access Gallery (between both Shafts)

50%*1.5

50%*1.2

450

338

270

Excavation Tailrace Outlet

50%*1.5

50%*1.2

26,300

19,725

15,780

Concrete

76,600

Shotcrete

3,600

Main Access Tunnel

Excavation

1/3*1.5

2/3*1.2

25,500

12,750

20,400

Shotcrete

2,300

Access Tunnel to Cable Shaft; Cable Shaft; Top Building Excavation

Excavation

1/3*1.5

2/3*1.2

8,000

4,000

6,400

Shotcrete

900

Concrete

240

Access Track

Access Track within SAC

Excavation incl. Powerhouse Surface Excavation

50%*1.5

50%*1.2

270,160

202,620

162,096

Backfill

3,923

Access Track outside SAC (excl. Dam Crest Road)

Excavation

50%*1.5

50%*1.2

160,000

120,000

96,000

Backfill

53,296

Material volume sub-totals

1,124,910

838,033

679,466

607,669

171,267

Prelimary Material Balance

Structural rockfill & concrete

Spoil
Compaction
Factor

Usable
Rockfill
Factor

Solid Volume
(Excavation)
(m?)

Spoil Material
Generated
(m?)

Structural Rockfill
Generated
(m?)

Design Volume

(m?)

Concrete Required
incl. Shotcrete
(m?)

Concrete aggregates import (assumed 75% of total required concrete) 128,450
Initial structural rockfill surplus after design volume 71,797
Concrete aggregates won on site taken from structural rockfill surplus 42,816 (-)
to meet remaining 25% of total concrete requirement

Structural rockfill surplus after removal of concrete aggregates 28,981
Spoil material

Uncompacted spoil volume 838,033
Compacted spoil volume 1.3 644,640
Final volume for reuse (structural rockfill surplus + compacted spoil) 673,621

Available onsite reuse areas

Dam 3 downstream backfill 400,100
Reservoir fill southwest of Dam 3 424,100
Dam 5 downstream fill up to elevation 201.5 m AOD (planted dam tail) 195,600
Valley fill to east of Revised Development 146,800
North of Dam 2, fill up to elevation 205 m AOD 215,100
Reduced excavation at Kemp inlet 133,000
Total additional fill area available onsite 400,100

Preliminary total spoil material to be reused within Revised Development (%)

Preliminary outstanding spoil material for alternate usage within other project applications (m?)

Preliminary total material generated to be reused within Revised Development (m?)

Preliminary total material generated to be reused within Revised Development (%)

59.4%

273,521

1,243,978

82.0%




Loch Kemp Storage Scheme:
Material Balance Process Flow RO

Solid In-situ Spoil bulking factor (1.5x) Structurally
volume accounting for void space in unsuitable
(Excavation) uncompacted material material (Spoil) Dated: 20/08/2024

Rockfill bulking factor Spoil material
(1.2x) accounting for compaction
added bulking agent factor (1.3x)

Structurally Compacted

suitable rockfill spoil material
Available reuse

areas on site (Dam
3 landscaping)

Project structures usage Initial rockfill Rockfill surplus

(Design volumes + surplus after after removal of

Concrete requirements) design volume concrete aggregates . .
Outstanding spoil

material for offsite
transportation

Concrete Structural rockfill surplus
aggregate recycled into concrete
import (75%) aggregates (25%)
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