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CLIMATE CHANGE

11.1
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11.1.4
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11.2

11.2.1

11.3

11.3.1

Introduction

The Applicant is submitting a Revised Proposed Development reducing the total number
of turbines of the EIA Layout from 8 to 7 with the removal of one turbine and reduction in
height of three turbines, resulting in a reduction in the volume of concrete used. Refer to
Al Report Chapter 2: The Revised Proposed Development for the detailed description
of the revised turbine and infrastructure layout.

A Greenhouse Gas (GHG) assessment was carried out for the EIA Layout submitted in
March 2025 utilising the Scottish Government’s Carbon Calculator Tool to assess the
GHG emissions and savings of the project. This chapter of the Al Report presents the
results of the recalculation of the carbon savings of the Revised Proposed Development
using the updated parameters

The key changes to the Revised Proposed Development which relate to Carbon and
Climate are:

e A reduced number of wind turbines from 8 to 7;
e Three turbines reduced in height from 180 m to 149.9 m to blade tip, to address
landscape concerns; and

e A reduction in the volume of concrete used for the construction of the entire wind
farm.

These factors serve to reduce the generating potential of the windfarm whilst also
reducing the amount of construction material used.

This chapter of the Al Report presents the results of the recalculation of the carbon
savings of the Revised Proposed Development using the updated parameters, set out in
Section 11.4 below. Guidance and methodology remain identical to that used for the GHG
Assessment and is detailed in Chapter 11 of the EIA Report, which should be consulted
for further information.

Potential Effects

The potential effects as a result of the development in respect of GHG emissions remain
as set out in Chapter 11 of the EIA Report,.

Methodology

The EIAR Vol 2 Chapter 11 GHG Assessment and the Revised Proposed Development
used version 2.14.1 of the Scottish Government’'s Carbon Assessment Tool, which was
the only available version at the time of assessment. The latest online version of the
Scottish Government Carbon Calculator Tool (V1.8.1) was unavailable at the time of both
assessments owing to maintenance and a server upgrade. Thus, version 2.14.1 of the
Calculator was provided (as an Excel spreadsheet calculator) by the Scottish
Government's Energy Consents Unit as a suitable alternative. Despite the numbering

Wind Power North Two Limited 11-1
Balblair Wind Farm: Al Report

663896



RSK

convention, Version 2.14.1 is an older version of the tool, as the numbering scheme reset
once the tool was moved online.

11.3.2

The assessment methodology used, guidance followed, and significance criteria

assessed against, have not been altered since the EIA Proposed Development
assessment presented in the EIA Report. For further information please refer to Chapter
11: Climate change (carbon balance).

11.4

11.4.1

Updated Impact Assessment

The revised input parameters and results outputs are set out below:

Table 11.1 Input Parameter Data for the Scottish Government’s Carbon Assessment

Tool (v2.14.1)

Input data

Wind farm characteristics
Dimensions

Expected
value

Minimum
value

Maximum Source of data
value

Al Chapter 2: Revised

Performance
Power rating of 1 turbine

No. of turbines 7 7 7 | Proposed
Development
Duration of consent (years) 30 30 30 EIAR Chapter 2.

Proposed Development

EIAR Chapter 2:

Backup

Fraction of output to backup

(MW) 4.5 4.5 4.5 Proposed Development
Provided by the
Capacity factor 35.6% 32.0% 39.29, | Applicant (Al stage)

based on wind speed
monitoring on site.

Standard value
recommended by the

decommissioning)
Characteristics of peatland

Type of peatland

(%) 0 0 0 carbon calculator
(BESS present)
Additional emissions due to Default value of carbon
reduced thermal efficiency of 10% 10% 10% | calculator - (Dale et al.,
the reserve generation (%) 2004)
Total CO, emission from This is the option
turbine life (tCO; MW-') (e.g. | Salculate w | Calculate w | Calculate w | 0 4o i1 the Scottish
f rtinstalled |rtinstalled |rtinstalled
manufacture, construction, : : . Government Carbon
capacity capacity capacity

before wind farm development

Acid Bog

Calculator

EIAR Chapter 9:
Hydrology, Geology,
Hydrogeology and
Peat (Technical
Specialist)
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Input data Expected Minimum Maximum Source of data
value value value
Average annual _e\ir . 8.51 476 12.95 Met.off.ice weather
temperature at site (°C) station: Inverness
EIAR Chapter 9:
. Hydrology, Geology,
,(Ar:]/;erage depth of peat at site 0.4 0 6.4 | Hydrogeology and
Peat (Technical
Specialist)
Default value of carbon
Content of dry peat (% by 55 49 61 | calculator - (Bimie et al.,
weight) 1991)
EIAR Chapter 9:
Average extent of drainage Hydrology, Geology,
around drainage features at 0.5 0.4 0.6 | Hydrogeology and
site (m) Peat (Technical
Specialist)
EIAR Chapter 9:
Hydrology, Geology,
ﬁ\i\t/:?r?)e water table depth at 2 1.8 2.2 | Hydrogeology and
Peat (Technical
Specialist)
Dry soil bulk density (g cm Default value _of carbon
3 0.239 0.026 0.451 | calculator - (Lilly et al.,
) 2010)
Characteristics of bog plants \
Time required for EIAR Chapter 8:
regeneration of bog plants 0 0 0| Ecology (Technical
after restoration (years) Specialist)
Carbon accumulation due to Default value of carbon
C fixation by bog plants in calculator - (SNH
undrained peats (tC ha' yr 0.25 0.225 0.275 Guidance (Lilly et al.,
! 2010
Forestry Plantation Characteristics \
Area of forestry plantation to
be felled (ha) Y 0 0 0| Forestry
Average rate of carbon Default value of carbon
sequestration in timber 3.6 3.24 3.96 | calculator - (Cannell,

tC ha' yr’

Coal-fired plant emission

Counterfactual emission factors

1999

Default value (Scottish

factor (t CO2 MWh")

Borrow pits

Number of borrow pits

0.945 0.945 0.945 | Government Carbon
factor (t CO, MWh) Calculator) (Al stage)
Grid-mix emission factor (t DRI v 0E (et
CO» MWh'") 0.207 0.207 0.207 | Government Carbon

Calculator) (Al stage)
Fossil fuel-mix emission DS e (et
0.424 0.424 0.424 | Government Carbon

Calculator) (Al stage

EIAR Chapter 9:
Hydrology, Geology,
Hydrogeology and Peat
(Technical Specialist)
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Input data

Average length of pits (m)

Expected

value

Minimum
value

Maximum
value

Source of data

EIAR Chapter 9:
Hydrology, Geology,
Hydrogeology and Peat
(Technical Specialist)

Average width of pits (m)

EIAR Chapter 9:
Hydrology, Geology,
Hydrogeology and Peat
(Technical Specialist)

Average depth of peat
removed from pit (m)

Foundations and hard-standing area associated with each turbine
Shape

EIAR Chapter 9:
Hydrology, Geology,
Hydrogeology and Peat
Technical Specialist

Infrastructure design

(m)

(circular/octagonal/hexagona Circular and aggregate
1) estimates
. . Infrastructure design
alla)meter/&de at surface 25 22.5 27.5|and aggregate
estimates
Infrastructure design
Diameter/side at bottom (m) 25 225 27.5|and aggregate
estimates
EIAR Chapter 9:
Average depth of peat
removed from turbine 0.35 0 1.8 Hydrology, Geology,
foundations [m] Hydrogeology and Peat
(Technical Specialist)
Infrastructure design
Average length of hard- 84 75.6 92.4 | and aggregate
standing at surface [m] .
estimates
Infrastructure design
Average length of hard- 88 79.2 96.8 | and aggregate
standing at bottom [m] .
estimates
. Infrastructure design
Average width of hard- 51.5 46.35 56.65 | and aggregate
standing at surface [m] :
estimates
. Infrastructure design
Average width of hard- 55.5 49.95 61.05| and aggregate
standing at bottom [m] :
estimates
Average depth of peat EIAR Chapter 9:
excavated when 0.35 0 18 Hydrology, Geology,
constructing hard-standing ' "~ | Hydrogeology and Peat
[m] (Technical Specialist)
Infrastructure design
Is piling used? (Yes/No) No and aggregate
estimates
Infrastructure design
Volume of concrete (m3) 4,949 4,454 5,444 | and aggregate
estimates (Al stage
Access tracks ‘
Infrastructure design
Total length of access track 8.857 7.971 9,743 | and aggregate

estimates (Al stage)
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Input data

Expected

Minimum

Maximum

value

value

value

Source of data

Infrastructure design

for cable trenches (m)

Existing track length (m) 3,599 3,239 3,959 | and aggregate
estimates
Infrastructure design
!_ength_ of access frack that 703 633 773|and aggregate
is floating road (m) .
estimates
. . Infrastructure design
]\!IVIdt-h of access track that is 55 55 6.5|and aggregate
oating road (m) .
estimates
Infrastructure design
Depth of floating road (m) 0.6 0.6 1.0|and aggregate
estimates
. Infrastructure design
!_engt.h of floating road that 0.0 0.0 0.0|and aggregate
is drained (m) .
estimates
Average depth of drains Infrastructure design
associated with floating 0.0 0.0 0.0|and aggregate
roads (m) estimates
Infrastructure design
!_ength of access track that 319 287 351 |and aggregate
is excavated road (m) :
estimates
Infrastructure design
Excavated road width (m) 14.0 6.5 20.5|and aggregate
estimates
EIAR Chapter 9:
Average depth of peat 0.4 0.0 10 Hydrology, Geology,
excavated for road (m) ' ' "~ | Hydrogeology and Peat
(Technical Specialist)
Infrastructure design
Length of access track that 4236 3,812 4,660 [and aggregate
is rock filled road (m) .
estimates (Al stage)
Infrastructure design
Rock filled road width (m) 5.5 5.5 6.5 |and aggregate
estimates
Infrastructure design
Rock filled road depth (m) 0.6 0.6 1.0|and aggregate
estimates
) Infrastructure design
![_heng_th of _rock filled road 0.0 0.0 0.0 | and aggregate
atis drained (m) .
estimates
Average depth of drains Infrastructure design
associated with rock filled 0.0 0.0 0.0 | and aggregate
roads (m estimates
Cable trenches ‘
Length of any cable trench
on peat that does not follow Infrastructure design
access tracks and is lined 0 0 0 |and aggregate
with a permeable medium estimates
(e.g. sand) (m)
EIAR Chapter 9:
Average depth of peat cut 0 0 0 Hydrology, Geology,

Hydrogeology and Peat

(Technical Specialist)
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Input data

Expected
value

Minimum
value

Maximum
value

Additional peat excavated (not already accounted for above)

Volume of additional peat

Source of data

EIAR Chapter 9:
Hydrology, Geology,

Electricity Generation
Developments

excavated (m3) 400 350 450 Hydrogeology and Peat
(Technical Specialist)
EIAR Chapter 9:

Area of additional peat Hydrology, Geology,

excavated (m?) 10,400 9,360 11,440 Hydrogeology and Peat
Technical Specialist

Peat Landslide Hazard \

Peat Landslide Hazard and ]

Risk Assessments: Best El'zlfoghapgregl'o

Practice Guide for Proposed Negligible y 9y 9y

Hydrogeology and Peat
(Technical Specialist)

Improvement of C sequestration at site by blocking drains, restoration of habitat etc

Improvementof degradedbog

Improvement of degraded bog

EIAR Chapter 8:
Area of degraded bog to be 308.3 277.5 308.3 | Ecology (Technical
improved (ha) Specialist)
. EIAR Chapter 9:
Water table depth in Hy drologyp Geology
gegraded bog before 0.6 0.3 1 Hydrogeol1ogy and I5eat
improvement (m) (Technical Specialist)
. EIAR Chapter 9:
Water table depth in Hy drologyp Geology
gegraded bog after 0.1 0 0.3 Hydrogeol,ogy and F;eat
improvement (m) (Technical Specialist)
Time required for hydrology El'zlfoghapggg;o
and habitat of bog to return y 9y 9
. . 10 5 15| Hydrogeology and Peat
to its previous state on ;
improvement (years) /Chapter 6: Ecology
P Y (Technical Specialist)
Period of time when EIAR Chapter 9:
effectiveness of the Hydrology, Geology,
improvement in degraded 20 15 25| Hydrogeology and Peat
bog can be guaranteed /Chapter 6: Ecology
ears Technical Specialist
Improvement of felled plantation land \
Area of felled plantation to 0 0 0 EIAR Forestry
be improved (ha) (Technical Specialist)
Water table depth in felled EI%TOE)hap’g;g;O
area before improvement 0 0 0 H; droggoylyogy anc?slgeat
(m) (Technical Specialist)
EIAR Chapter 9:
Water table depth in felled 0 0 0 Hydrology, Geology,
area after improvement (m) Hydrogeology and Peat
(Technical Specialist)
Time required for hydrology EIAR Chapter 9:
and habitat of felled 0 0 0| Hydrology, Geology,
plantation to return to Hydrogeology and Peat
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Input data

Expected

value

Minimum

value

Maximum Source of data

value

effectiveness of the

its previous state on / Forestry (Technical
improvement (years) Specialist)
Period of time when EIAR Chapter 9:

Hydrology, Geology,

from borrow pits can be
guaranteed (years

Early removal of drainage from foundations

Water table depth around
foundations and hard

and hardstan

improvement in felled 0 0 0| Hydrogeology and Peat
plantation can be / Forestry (Technical
guaranteed (years Specialist
Restoration of peat removed from borrow pits \
EIAR Chapter 9:
Area of borrow pits to be 0 0 0 Hydrology, Geology,
restored (ha) Hydrogeology and Peat
(Technical Specialist)
Depth of water table in EIAR Chapter 9:
borrow pit before restoration 0 0 0 Hydrology, Geology,
with respect to the restored Hydrogeology and Peat
surface (m) (Technical Specialist)
Depth of water table in EIAR Chapter 9:
borrow pit after restoration 0 0 0 Hydrology, Geology,
with respect to the restored Hydrogeology and Peat
surface (m) (Technical Specialist)
Time required for hydrology EIAR Chapter 9:
and habitat of borrow pit to 0 0 0 Hydrology, Geology,
return to its previous state Hydrogeology and Peat
on restoration (years) (Technical Specialist)
Perloq of time when EIAR Chapter 9:
effectiveness of the Hvdroloav. Geolo
restoration of peat removed 0 0 ol 9y 9y

Hydrogeology and Peat
(Technical Specialist)

EIAR Chapter 9:
Hydrology, Geology,

restoration of hydrology

Will you attempt to block any

standing before restoration 02 0.1 0.4 Hydrogeology and Peat
(m) (Technical Specialist)
Water table depth around EIAR Chapter 9:
foundation and hard 0.05 0 0.1 Hydrology, Geology,
standing after restoration ' " | Hydrogeology and Peat
(m) (Technical Specialist)
g'me to completion of EIAR Chapter 9:
ackfilling, removal of any Hvdroloav. Geolo
surface drains, and full 6 3 10| 9y 9

Hydrogeology and Peat
(Technical Specialist)

ears
Early removal of drainage from foundations and hardstanding \

The Applicant (EIAR

degraded areas?

gullies that have formed due Yes stage)

to the windfarm? 9

Will you attempt to block all .

artificial ditches Yes 'Sl'tr;e eA)plecant (EIAR
and facilitate rewetting? 9

Will you control grazing on No The Applicant (EIAR

stage) / Ecology

Wind Power North Two Limited
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Input data Expected Minimum Maximum Source of data
value value value
(Technical specialist)
(Al stage)
Will you manage areas to The Applicant (EIAR
. . stage) / Ecology
favour reintroduction of Yes . -
. (Technical specialist)
species Al stage
Methodology \
Choice of methodology for . . : . .
calculating emission factors Site specific (required for planning applications)

Revised inputs are highlighted in orange filled cells

Table 11.2 Output Parameter Data for the Scottish Government’s Carbon Assessment

Tool (v 2.14.1)

Output data

Expected value

1. Wind farm CO; emission saving over...

Minimum value

Maximum value

...coal-fired electricity

generation (t CO2 / yr) 92,832 83,549 102,115
...grid-mix of electricity

generation (t CO» / yr) 20,335 18,301 22,368
...fossil fuel-mix of electricity

generation (t CO3 / yr) 41,651 37,486 45,817
Energy output from windfarm 2,947,039 2,652,335 3,241,743
over lifetime (MWh o T o

2. Total CO: losses due to wind farm (tCO-e)

2. Losses due to turbine life

(e.g. manufacture, construction, 27,723 27,567 27,879
decommissioning)

3. Losses due to backup 0 0 0
4. Losses due to reduced

carbon fixing potential 2z e .
5. Losses from soil organic 9477 3436 116.619
matter ’ ’ ’

6. Losses due to DOC & POC 195 0 2092
leaching ,

7. Losses due to felling forestry 0 0 0
8. Losses due to BESS 24,000 12,000 24,000
Total losses of carbon

dioxide* 61,617 36,146 170,896
9. Total CO2 changes due to improvement of site (tCOze)

9a. Change in emissions due to

improvement of degraded bogs - 36,566 0 - 100,251
9b. Change in emissions due to 0 0 0
improvement of felled forestry

9c. Change in emissions due to

restoration of peat from borrow 0 0 0
pits

9d. Change in emissions due to

removal of drainage from -6 0 -39
foundations & hardstanding
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Output data

Total change in emissions
due to improvements

Net emissions of carbon
dioxide (tCO.e)*

..coal-fired electricity generation
(years)

Expected value

- 36,572

25,044

Minimum value

- 64,144

§

Maximum value

- 100,290

170,086

..grid-mix of
generation (years)*

electricity

1.2

...fossil fuel-mix of electricity
eneration (years)*

Ratio of soil carbon loss to gain
by restoration (not used in
Scottish applications)

No gains!

No gains!

No gains!

* Blue shaded cells denote those that have been modified from the carbon calculator output due
to the inclusion of embodied emissions from BESS

11.4.2 Revised outputs are highlighted in orange filled cells
11.5 Assessment of Effects
11.5.1

Table 11.3 GHG Assessment Summaries

Grid mix electricity generation

EIAR GHG Assessment

Table 11.3 presents a summary of the findings of the Carbon Calculator.

Revised Proposed
Development

Lifetime GHG Savings

854,069 tCO2¢e

584,993 tCO2¢e

Carbon payback time

Lifetime GHG Savings

1.1 years

Fossil fuel electricity mix generation

1,515,620 tCOze

1.2 years

1,224,501 tCOze

Carbon payback time (years)

0.6 years

0.6 years

11.5.2

The predicted effects with regards to GHG emissions will remain unchanged. The

Revised Proposed Development will result in a Significant and Beneficial effect based
on IEMA’s Guidance To Assessing GHG Significance (2022) Framework for Assessment
of Significant Effects. This conclusion is based on the results from the Scottish Carbon
Assessment Tool outputs seen above in Table 11.3.
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11.6 Grid Connection

11.6.1  This calculation does not take into account the works associated with the grid connection
route and cable route. The grid connection assessment in relation to Climate is found in
a separate Al Technical Appendix (2.1). It concludes that the assessment of effects
remains unchanged, being significant and beneficial based on IEMA (2022) guidance.
This guidance also states in Section 5.3: “activities that do not significantly change the
result of the assessment can be excluded where expected emissions are less than 1% of
total emissions, and where all such exclusions total a maximum of 5% of total emissions;
all exclusions should be clearly stated”. In this case due to the length of the proposed
grid connection and the restoration activities, the impact of the grid connection, would not
constitute a change in emissions of greater than 1% of the originally assessed total, or
result in a change in the assessed significance.

11.6.2 GHG emissions are inherently cumulative, as all emissions have the same impact on the
same ultimate receptor (i.e. the global climate). Most developments result in the release
of GHGs, and consequently have the potential to result in a cumulative effect. Conversely,
renewable energy developments such as this have a net beneficial effect, in that they
cause the reduction of GHG emissions.

11.6.3 As the receptor is not geographically constrained it is not appropriate to undertake a
conventional cumulative effects assessment.

11.7 Conclusion

11.7.1  GHG emissions are predicted to be offset 0.6 years (7.2 months) after the Revised
Proposed Development becomes operational against a fossil fuel mix of electricity, and
1.2 years (14.4 months) against a grid-mix of electricity. The Revised Proposed
Development is predicted to deliver total emissions savings of 1,224,501 tCOze over its
30-year operational lifetime against a fossil fuel mix of electricity, and 584,993 tCO.e
against a grid-mix of electricity.

11.8 Summary of Effects

Table 11.4: Summary of effects

Topic / Receptor EIA - Significance of Change Al - Resulting Significance Evaluation

Residual Effect of Residual Effect.

GHG Emissions Significant and Beneficial None Significant and Beneficial The Revised Proposed
Development is anticipated to
result in GHG Savings of
584,993 tCO,e against a grid-
mix electricity generation over
its 30-year lifespan, and
1,224,501 tCO,e against a
fossil fuel mix electricity
generation. This equates to a
payback time of 1.2 years
against a grid-mix electricity
generation, and 0.6 years
against a fossil fuel mix
electricity generation.
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