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Core inout data

Expected values

Enter expected value here

Enter minimur value here

Input data
Dimensions

No. of turbines

Lifetime of windfarm (vears)

Performance
Power ratina of turbines (turbine capacit) (MW)
Capacity factor

Backup

Extra capacity required for backup (%)

| Additional emissions due to reduced thermal efficiency of the
reserve eneration (%)

| Carbon dioxide emissions from turbine life - Calulate

Direct nput of capacity fac ¥

Direct input of capaciy fact ¥

(ea. manufacture. construction. decommissionina)

Type of peatland Aidd
Averaae anruial sir temoeratire at site (°C)
Average deoth of peat at site (m)

| Content of drv oeat (% by weiahty

 Averaae water table depth at ste (m)
Dry soil bulk density (g cm™)

bog plants
(vears)

Carbon accumulation due to C fixation by bog plants in
\ndrained peats (C ha v\

Method used to calculate CO; loss from forest felling
‘Area of forestry plantation to be felled (ha)
Average rate of carbon sequestration in timber (tC ha-1yr-1

Enter simple data

To update counterfactual emission factors from

the web

Coal-fired plant emission factor (1 CO. MWh")
Grid-mix emission factor (t CO, MWh™)
Fossil fuel-mix emission factor (t CO, MWh)

Number of borrow pits.
 Averaae lenath of pits (m)
 Averaae width of oits (m)
| Average depth of peat removed from it (m)

a
Average lenath of turbine foundations (m)
Average width of turbine foundations (m)

| Average lenath of hard-standing (m)
| Average width of hard-standina (m)
|Average depth of peat removed from hard-standing (m)

Total lenath of access track (m)

Existing track lenath (m!

Lenath of access track that is floating road (m)

Floatin road width (m)

Floating road depth (m)

Lenath of floating road that is drained (m)

| Average depth of drains associated with floating roads (m)
Lenath of access track thatis excavated road (m)

‘width (m)

| Average depth of peat excavated for road (m)

Lenath of access track thatis rock filled road (m)

Rock filled road width (m)

Rock filled road depth (m)

Lenath of rock filled road that is drained (m)

| Average deoth of drains associated with rock filled roads (m)

Length of any cable trench on peat that does not follow access
tracks and is lined with a permeable medium (eg. sand) (m)

| Average deth of peat cut for cable trenches (m)

Voluma of additional beat excavated (m*)
| Area of additional peat excavated (m’)

ink: Peat Landslide Hazard and Risk Assessments: Best
Practice Guide for Proposed Electricity Generation
Developments.

Imorovement of dearaded boa
Area of dearaded boa to be imoroved (ha)

Water table depth in dearaded boa before improvement (m)
Water table depth in dearaded boa after improvement (m)
Time required for hydrology and habitat of bog to return to ts
orevious state on imorovement (vears)

Periodoftme wnen efeciveness of ne mprovement in

Area of felled plantation to be imoroved (ha)

Water table deoth i felled area before imorovement (m)

Water table deoth i felled area after imorovement (m

Time required for hydrology and habitat of felled plantation to

return to ts orevious state on imorovement (vears)

Period of time when effectiveness of the improvementin felled
(vears)

Restoration of peat removed from borrow oits.
| Area of borrow oits to be restored (ha)

ot
to the restored surface (m)

pectto
restored surface (m)

 Time required for hydrology and habitat of borrow pit to return to

its orevious state on restoration (vears)

Pt o tine when affecveness ofheretuatonof et

[ Water table depth around foundations and hardstanding before.
restoration (m)

Water table depth around foundations and hardstanding after
restoration (m)

backfiling, removal of drains,
and fullrestoration of the hydrology (years)

Will you attempt to block any gullies that have formed due to the No v
indfarm?
Wil you aterpt o blook all arfiil dtches and faciate Mo v

Will you control gre

[ Will you manage areas to favour reintroduction of species

Method used to calculate CO; loss from foundations and hard- | Rectangular vith verticalw ¥
standing

'g on degraded areas? No v

Addb W

Entersimple dota ¥

Jar with vetical w ¥
N v
No v
N v
N v

Choice of methodology for calculating emission factors [ ste spectc i for paneing appicaions) -

Enter maximum value here

Direct nput of capacity fact ¥

Calculate wrt nstlld caps ¥

Adidb W

Entersimpledota ¥

Rectangular it verticalw ¥

N v
No v
N v
No v

ENTER NeUT OATA v s sveer, AT
[ARE SPEGIFIG 10 YOUR PARTICUAR SITE. Click here to move to Payback TifCick here |
Not: o ot Ciick [Clckhere |
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The Rtawabe Enaray F oiaton popose he usoof re Scara rot o tnwind capacy (.

low) 36w W

Noto- Emissions i ife. 1 tlal emissions for he windfarm ara unknown, o
i 2 Sacai o s abacy. T ol rangs o Coyemasios 54 o
8147 1 CO, MW (White & Kukinski, 2000; Whits, 2007).

[Note: Type of poatland An ‘acid bog'is rainwater and often nhabied by
et e e e e i Sk o)
o 2011).

oG e et o B Rl ooy o Pt o0 e s e OB
over fetime of windfam only. This tme coud be longer i plants o nt rege
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Mth

rabitat. ifso,
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Note: Garbon fixaton by bog plants
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Note: Coal-Fired Plani and Grid Wi Emission Faclors Coalfred plant emission facor EF) from
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Core inout data

NTER INPUT DATA| v THIS SHEET. DO NOT
|ARE SPECIFIC TO YOUR PARTICULAR SITE.

Note: The input
merked with purpi tags on et hand side.

2o Therefore, od more st
bas: 4 ECOSSE |

Click here to move to Payback Time
[Cick here ]

Click here to return to Instructions



Results
PAYBACK TIME AND CO, EMISSIONS
Note: The carbon payback time of the windfarm s calculated by comparing the loss of C from the site due to

windfarm development with the carbon-savings achieved by the windfarm while displacing electricity generated
from coal-fired capacity or grid-mix.

[ Exp. Min. Max.

1. Windfarm CO, emission saving over...

...coal-fired electricity generation (tCO, yr'') 1848 1818 1877
.grid-mix of electricity generation (tCO, yr”) 405 398 411
....fossil fuel - mix of electricity generation (tCO, yr'') 829 816 842

Eneray output from windfarm over lifetime (MWh) 68433 67329 69537

Total CO;, losses due to wind farm (t CO; eq.)
2. Losses due to turbine life (eg. manufacture,

e 53254 52320 54189
construction, decomissionina)

3. Losses due to backup 40300 39650 40949
4. Losses due to reduced carbon fixing potential 1805 931 3075
5. Losses from soil organic matter -8486 -8427 -4996
6. Losses due to DOC & POC leaching 0 0 0
7. Losses due to felling forestry 12706 12353 13059
Total losses of carbon dioxide 99579 96826 106277

8. Total CO, gains due to improvement of site (t CO; eq.)
8a. Change in emissions due to improvement of

0
degraded bogs ° 0
8b. Change in emissions due to improvement of
0 0 0
felled forestry
8c. Change in emissions due to restoration of peat o o o
from borrow pits
8d. Change in emissions due to removal of drainage o o 0
from foundations & hardstanding
Total change in emissions due to improvements 0 0 0

Click here to return to Input data
Click here to return to Instructions

RESULTS

Exp. __ Min.__ Max.

Net emissions of carbon dioxide (t CO; q.)
99579 96826 106277

Carbon Payback Time

...coal-fired electricity generation (years) 53.9 516 585
...grid-mix of electricity generation (years) 246.0 2354 266.9
.fossil fuel - mix of icit ion (years) 1201 1149 130.3

Ratio of soil carbon loss to gain by restoration
(TARGET ratio (Natural Wales ) < 1.0)

No gains! No gains! No gains!

Ratio of CO, eq. emissions to power generation (g /
kWh) (TARGET ratio by 2030 (electricity generation) < 50 g 1455 1392 1578
JKWh)

Proportions of greenhouse gas emissions from different sources

OTurbine life

mBackup

@Bog plants.

W Soil organic carbon
TDOC & POC

@ Management of forestry
Oimproved degraded bogs
Timproved felled forestry
ORestored borrow pits

DStop drainage of foundations

Data used in barchart of carbon payback time using fossil-fuel mix as counterfactual

Greenhouse gas emissions

Turbine life

Backup

Bog plants

Soil organic carbon

DOC & POC

Management of forestry
Improved degraded bogs
Improved felled forestry
Restored borrow pits

Stop drainage of foundations

Exp.
53254
40300
1805
0
0
12706

ooo

Greenhouse gas emissions

Greenhouse gas emissions (t CO, o)
)
8
8
8

Turbine life
Backup

Bog plants

Soi organic carbon

DOC & POC

Management of foresiry
Improved degraded bogs
Improved felled forestry
Restored borrow pits

Stop drainage of foundations.

Carbon payback time (months)

2
@
£

£

2

Carbon payback time using fossil-fuel mix as counterfactual

Backup

Bog plants

Soi organic carbon
DOC & POC
Management of forestry
Improved degraded bogs
Improved felled forestry
Restored borrow pits

Stop drainage of foundations.

Data used in barchart of carbon payback time using fossil-fuel mix as

Greenhouse gas emissions

Turbine life

Backup

Bog plants

Soil organic carbon

DOC & POC

Management of forestry
Improved degraded bogs
Improved felled forestry
Restored borrow pits

Stop drainage of foundations

Exp.
53254
40300

1805
-8486

0
12706
0

0
0

0
99579

Min.
934
650
875
-60

0

353

0

0
0
0

Max.
934
650

1270

3491

0
353
0

0
0
0

counterfactual
Carbon payback time (months)
Exp. Min. Max.
77 14 13
583 10 9
26 13 18
-123 -1 50
0 0 0
184
0 0 0
0 0 0
0 0 0
0 0 0
1441

Results
PAYBACK TIME AND CO;, EMISSIONS

Click here to return to Input data _

Note: The carbon payback time of the windfarm is calculated by comparing the loss of C from the site due to windfarm development with the carbon-savings achieved by the | Click here to return to Instructions  [Glick herel]

windfarm while displacing electricity generated from coal-fired capacity or grid-mix.




Windfarm CO, e ion saving

Note: The total emission savings are given by estimating the total possible electrical output of the
windfarm multiplied by the emission factor for the counterfactual case (coal-fire generation and
electricity from grid)

Click here to move to Payback Time |Click here

Total Forestry Area 1 Forestry Area 2 Forestry Area 3
Values taken from input sheet
u inpu | Exp | Min | Max Exp Exp Min Max Exp Min Max
Power Generation Characteristics
No. of turbines 10 10 10
Power rating of turbines (turbine
capacity) (MW) 62 61 6.3
Power of windfarm (MW) 62 61 63
Estimated downtime for
X 0 0 0
maintenance etc (%)
C factual emission f:
Coal-fired plant emission factor (t 0945 | 0945 | 0.045 YT 0945 | 0945
€O, MWh) . . . I ! i A
Grid-mix emission factor (t CO,
4 [l ran E (g Eoviras 0.207 (| 0.207 | 0.207 BOR207
MWh™)
Fossil fuel-mix emission factor (t | o4 | 0424 | 0424 [RRPIRICLINPCLIN o
o, MWhH') . . . k ! k !
Calculation of capacity factor 1 Direct input of capacity factor
Exp Min Max
Entered capacity factor (%) 0.36 0.36 0.36
Parameters Slope (a) Intercept (b)
Partial power curves for different turbines Exp Min Max Exp Min Max
User-defined 0.0 0.0 0.0 0.0 0.0 0.0
Vestas 2.0 MW Optispeed C2 13925 | 13925 | 13925 | -4291.9 | -4291.9 | -4291.9
Total Forestry Area 1 Forestry Area 2 Forestry Area 3
Calculation of capacity factor Exp Min Min Exp Min Max Exp Min Max
from forestrv management
Wind speed ratio calculated in 7d HHHHRHE  HHEE HiHHAHE  HEHEEE HEEER AR AR
Average site windspeed (m s™) 0 0 0 (0] (0] 0 (0] 0 (0] 0
A | theoretical tput
nnuatneorstical eneray oulbut | 5515 | 53436 53436 54312 | 53436 | 55188 | 54312 53436 55188
from turbine (MW turbine™ yr™)
Partial Partial Partial Partial Partial Partial
power power power power power power
Power curve dgfsi:g d d:'fsiig d dgfsi:g 4 [curves for|| curves for [curves for| curves for curves for curves for
different | different " " different | different  different  different
turbines || turbines | = turbines | turbines  turbines  turbines
(Power curve code) 0 0 0 0 0 0
Slope (a) Exp Min Max Exp Min Max
Intercept (b) Min Max Exp Min Max
Annual power output from an
HHHHHHE | THAHHAE | HHHRAE | R HEH A
individual turbine (MW turbine™ yr")
Calculated capacity factor (%) WA HEERRE R HEEEE SRR R
Total Forestry Area 2 Forestry Area 3

Calculation of annual energy output from wind farm

Direct input of capacity factor
Capacity factor(%)

0

0

Annual energy output from

windfarm (MW vr™)

1955

1924

Forestry Area 4

Forestry Area 5

Exp Max Exp

Forestry Area 4
Exp Min Min

IR HHEHERE HHEEE HERR R SRR
0 0 0 0 0 0

Forestry Area 5

Max Exp Max

54312 | 53436 55188 | 54312 53436 55188

Partial
power
curves for
different
turbines

Partial Partial
power power
curves for curves for
different  different
turbines  turbines

Partial Partial
power power
curves for curves for
different  different
turbines  turbines

Partial
power
curves for
different
turbines

o 0 ] [ ] [
Exp Min Max Exp Min Max
Exp Min Max Exp Min Max

it

HHHHHE AR R HEEE R

HHHHHR  HHERARE HHERRR IHERERE BEERRR IHERERE

Forestry Area 4

Forestry Area 5




[RESULTS Total
\Windfarm CO, emission saving

over...
...coal-fired electricity
generation (tCO, yr") 1848 | 1817.9| 1877.5
...grid-mix of electricity 405 20821| 41126

generation (tCO, yr')
...fossil fuel - mix of electricity

generation (tCO, yr) 829 815.65| 842.39

Click here to move to Payback Time

Windfarm CO. sion savin
Note: Ihe total emission savings are given by estimating the total possible electrical output ot the

windfarm multiplied by the emission factor for the counterfactual case (coal-fire generation and
electricitv from arid)




Emissions due to turbine life

Note: The carbon payback time of the windfarm due to turbine life (eg. manufacture,
construction, decomissioning) is calculated by comparing the emissions due to turbine
life with carbon-savings achieved by the windfarm while displacing electricity generated
from coal-fired capacity or grid-mix.

Method used to estimate CO, emissions
from turbine life (eg. manufacture,
construction, decommissioning)?

Calculate wrt installed
capacity

Exp Min Max

Direct input of emissions due to turbine

0 0 0
life (t CO, windfarm™)

Calculation of emissions due to turbine life from energy output

CO, emissions due to turbine life (tCO,
4 5325 5232 5419
turbine™’)

No. of turbines 10 10 10

Total calculated CO, emission of the wind

53254 | 52320 | 54189
farm due to turbine life (t CO, windfarm'1)

Total
Exp Min Max

Calculation of emissions due to cement
used in construction

Volume of cement used (m®) 0 0 0
—$CO, emission rate (t CO, m cement) 0.316 0.316 0.316

TULlar U TS SIUTTS Uuc U LCTTICTIU USTU

P 0 0 0

RESULTS

Losses due to turbine life (eg.

Additional CO, payback time of windfarm due to turbine life (eg.
manufacture, contruction, decomissioning)
...coal-fired electricity generation
(months)
...grid-mix of electricity generation
(months)
...fossil fuel - mix of electricity
generation (months)

Click here to move to Payback Time |Click here

Emissions due to turbine life

Note: The carbon payback time of the windfarm due to turbine life (eg. manufacture,
construction, decomissioning) is calculated by comparing the emissions due to turbine
life with carbon-savings achieved by the windfarm while displacing electricity generated
from coal-fired capacity or grid-mix.

Construction Area 1
Exp

Min

Max

http://www.concretecentre.com/PDF/SCF_Table%207%20Embodied%20C0O2_April%202013.pdf

Construction Area 3
Exp

Min

Max

Construction Area 5
Exp

Min

Max




Embodied carbon dioxide ( co.e ) of concretes used in buildings

((mpa

The Concrete Centre

COze (kgCOem’)! COze (kgCO2eltonne)’
CONCRETE APPLICATION dm!“"":e CEMI 30% fly 50% 30% fly 50%
lesignation | concret ash ggbs CEMI ash ggbs
e concrete | concrete | concrete | concrete | concrete
Blinding, mass fill, strip footings, mass
foundations, trench foundations > GEN1 w 128 04 i 59 a4
Reinforced Foundations ? RC25/30" 316 263 197 133 111 83
Ground floors ? RC2‘B/35 316 261 186 134 110 79
Structural: in situ floors, superstructure, RC32/40
walls, basements * po 369 313 231 154 131 96
High strength concrete 2 RC40/50 432 351 269 178 146 11
CO;e (kgCOze/m’) COze (kgCOzeltonne)
Unreinforced Precast flooring® - 165
Reinforced precast flooring® - 171
Average Generic Concrete Block* - 84

*

"

includes Sokg/m" steel reinforcement
includes 11 £70kg/m3 steel reinforcement




Emissions due to backup power generation

Note: CO;, loss due to back up is calculated from the extra capacity required for backup of the windfarm given in the input data.

Note: Wind generated electricity is inherently variable, providing unique challenges to the electricity generating
industry for provision of a supply to meet consumer demand (Netz, 2004). Backup power is required to accompany
wind generation to stabilise the supply to the consumer. This backup power will usually be obtained from a fossil
fuel source. At a high level of wind power penetration in the overall generating mix, and with current grid
management techniques, the capacity for fossil fuel backup may become strained because it is being used to
balance the fluctuating consumer demand with a variable and highly unpredlclab\e output fmm wind Iurblnes (White,|

E d 2007). The Carbon Trust (Carbon Trust/DTI, 2004) that i levels of i do not|
present major technical issues at the percentages of renewables expected by 2010 and 2020, but the UK
Reserve capacity required for backup renewables target at the time of that report was only 20%. When national reliance on wind | power is low (less than
No. of turbines 10 10 10 ~20%), the additional fossil fuel power i can be i to be i i and may be
N N . . 3 obtained from within the spare generating capacity of other power sectors (Dale et al, 2004). However, as the
Power rating of turbines (turbine capacity) (MW) 6.2 6.1 6.3 national supply from wind power increases above 20%, without in grid
Power of wind farm (MW h'W) 62 61 63 emissions due to backup power generation may become more significant. The extra capacity needed for backup
. 1 power generation is currently estimated to be 5% of the rated capacity of the wind plant if wind power contributes
Rated capacity (MW yr') 543120 534360 551880 more than 20% to the national grid (Dale et al 2004). Moving towards the SG target of 50% electricity generation
Extra capacity required for backup (%) 5 5 5 from renewable sources, more short-term capacity may be required in terms of pumped-storage hydro-generated
e . - power, or a better mix of offshore and onshore wind ing capacity. Grid are
Additional emlss_'ons due to reduced thermal efficiency of the 10 10 10 anticipated to reduce this extra capacity, with improved demand side management, smart meters, grid
reserve generation (%) and other . However, given current grid it is that
: ] 5% extra capacity should be assumed for backup power generation if wind power mnlnbu(es more than 20% to the
Reserve capacity (MWh yr') 2716 2672 2759 national gnd At lower contributions, the extra capacity required for backup should be assumed to be zero. These
should be revisited as technology improves.
Carbon dioxide emissions due to backup power
generation
Coal-fired plant emission factor (t CO, MWh") 0.945 0.945 0.945
Grid-mix emission factor (t CO, MWh™) 0.207 0.207 0.207
Fossil fuel- mix emission factor (t CO, MWh’W) 0.424 0.424 0.424
Lifetime of windfarm (years) 35 35 35
Annual emissions due to backup from...
..coal-fired electricity generation (tCO, yr") 2566 2525 2608
..grid-mix of electricity generation (tCO, yr") 562 553 571
.fossil fuel - mix of electricity generation (tCO, yr™") 1151 1133 1170
RESULTS
Total emissions due to backup from... A e D eI IR0
N - N umption: Backup assu V|
..coal-fired electricity generation (tCO,) fossil-fuel-mix of electricity generation.
id-mi: icif i Note that hydroelectricity may also be
..grid-mix of electricity generation (tCO,) used for baskup, S0 this asemption

.fossil fuel - mix of electricity generation (tCO,)
nal CO, payback time of windfarm due to backup
..coal-fired electricity generation (months)
..grid-mix of electricity generation (months)

..fossil fuel - mix of electricity generation (months)

Click here to move to Payback Time
Click here to return to Instructions _

Emissions due to backup power generation

Note: CO, loss due to back up is calculated from the extra capacity required for backup of the windfarm given in the input data.

tmay make the value for backup

generation too high. These
assumptions should be revisited as
technology develops.




Emissions due to loss of bog plants

Note: Annual C fixation by the site is calculated by multiplying area of the windfarm by the annual C accumulation due to bog plant fixation

[Assumptions:
1. Bog plants are 100% lost from the
area where peat is removed for

2. Bog plants are 100% lost from the.
area where peat is drained.
3. The recovery of carbon

ion by plants on restoration
of land is as given in inputs.

Total loss of carbon fixation by plants at the site (t CO,)

...coal-fired electricity generation (months)
...grid-mix of electricity generation (months)
...fossil fuel - mix of electricity generation (months)

Click here to move to Payback Time

Additional CO, payback time of windfarm due to loss of CO2 fixing potential

Maximum

Area where carbon accumulation by bog plants is lost

Total area of land lost due to windfarm construction (m?) 101268 96358 105108
Total area affected by drainage due to windfarm construction (m®) 336300 220860 453920
Total area where fixation by plants is lost (m?) 437568 317218 559028
Total loss of carbon accumulation

Carbon accumulation in undrained peats (tC ha™ vr'") 0.25 0.2 0.3
Lifetime of windfarm (years) 35 35 35
Time required for regeneration of bog plants after restoration 10 5 15
(vears)

Carbon accumulation up to time of restoration (tCO; eq. ha™') 41 29 55
[RESULTS

Total loss of carbon accumulation by bog plants

Total area where fixation by plants is lost (ha) 44 32 56
Carbon accumulation over lifetime of windfarm (tCO; eq. ha™) 41 29 55

missions due to loss of bog plants

Note: Annual C fixation by the site is calculated by muliplying area of the windfarm by the annual C accumulation due to bog plant fixation




Emissions due to loss of soil organic carbon
Note: Loss of C stored in peatland is estimated from % site lost by peat removal (sheet 5a), CO, loss from removed peat (sheet 5b), % site affected by drainage (sheet 5c), and the CO2 loss
from drained peat (sheet 5d).

Expected result Minimum result Maximum result

CO, loss due to windfarm construction

CO;, loss from removed peat (t CO, equiv) -8486 -8427 -4996
CO;, loss from drained peat (t CO, equiv) 0 0 0
[RESULTS

Total CO, loss from peat (removed + drained) (t CO, equiv)

Additional CO, payback time of windfarm due to loss of soil CO2
...coal-fired electricity generation (months)
...grid-mix of electricity generation (months)

...fossil fuel - mix of electricity generation (months)

Click here to move to Payback Time |Click here

Emissions due to loss of soil organic carbon
Note: Loss of C stored in peatland is estimated from % site lost by peat removal (sheet 5a), CO, loss from removed peat (sheet 5b), % site affected by drainage (sheet 5c), and the CO2 loss
from drained peat (sheet 5d).




Volume of Peat Removed

Note: % site lost by peat removal is estimated from
peat removed in borrow pits, turbine foundations, hard-
standing and access tracks.

If peat is removed for any other reason, this must be
added in as additional peat excavated in the core
input sheet.

. Total
Peat removed from borrow pits Exp Min Max
Number of borrow pits 1 1 1
Average length of pits (m) 255 200 275
Average width of pits (m) 82 80 90
Average depth of peat removed from pit (m) 0 0 0
Area of land lost in borrow pits (mz) 20910 | 16000 | 24750
Volume of peat removed from borrow pits
(m*) 0 0 0

Construction Area 1 Construction Area 2 Construction Area 3 Construction Area 4 Construction Area 5

Peat removed from turbine foundations

Max Exp Min Max Exp Min Max Exp Min Max Exp Min Max

Method used to calculate CO, loss from Rectangular with vertical
foundations walls

Calculation method code 1

No. of turbines 10 10

Diameter at surface (m)
Diameter at bottom (m)

Depth of foundations (m)

"Area" of land lost in hard-standing (m?) 6250 6250 6250
Volume of peat removed from foundation
area (m) 6.25E-05 | 6.25E-06 | 0.000625 [NRAI=RVSMNPII 13 0.000625

Peat removed from hard-standing

Method used to calculate CO, loss from Rectangular with vertical
foundations walls

Calculation method code 1

No. of turbines 10 10 10

Diameter at surface (m)
Diameter at bottom (m)

Depth of hardstanding (m)

Area of land lost in hard-standing (mz) 19250 [ 19250 | 19250
Vol f t d fi

olume of .pea remo;/e rom o o o o 0
hardstandingarea (m”)

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

O OoOoooooo
©O ooocooooo
©O ooooooo
©O ooooooo
O OoOoooooo
O OoOoooooo
O OoOoooooo
©O ooooooo
©O ooooooo
©O ooocooooo

Total

Peat removed from access tracks N
Exp Min Max

Floating roads

Length of access track that is floating road
(m)

Floating road width (m)

Floating road depth (m)

Area of land lost in floating roads (mz)
Volume of peat removed for floating roads

ocolooo
ocolooo
ocolooo

Excavated roads

Length of access track that is excavated
road (m) 9143 | 9143 | 9143
Excavated road width (m) 6 6 6




Average depth of peat excavated for road

Volume of Peat Removed

Note: % site lost by peat removal is estimated
from peat removed in borrow pits, turbine
foundations, hard-standing and access tracks.

If peat is removed for any other reason, this
must be added in to the volume of peat
removed, area of land lost and % site lost at the
bottom of this worksheet.

(m) 0 0 0
Area of land lost in excavated roads (mz) 54858 | 54858 | 54858
Volume of peat removed for excavated
roads 0 0 0
Rock-filled roads
Length of access track that is rock filled road
(m) 0 0 0
Rock filled road width (m) 0 0 0
Rock filled road depth (m) 0 0 0
Area of land lost in excavated roads (mz) 0 0 0
Volume of peat removed for rock-filled roads 0 0 0
Total area of land lost in access tracks (mz) 54858 | 54858 | 54858
Total volume of peat removed due to access
tracks (ma) 0 0 0
Additional peat excavated -
(not already accounted for above)
Volume of additional peat excavated (ma) 0 0 0
Area of additional peat excavated (mz) 0 0 0
RESULTS Total

Exp Min Max
Total volume of peat removed (m’) due to
windfarm construction 6E-05 | 6E-06 | 0.0006
Total area of land lost due to windfarm
construction (mz) 101268 | 96358 | 105108

Click here to move to 5b. CO2 loss from _

removed peat

Click here to move to Payback Time Click here




CO, loss from removed peats

Note: If peat is treated in such a way that it is permanently restored, so that less than 100% of the C is lost to the atmosphere, a lower percentage can be

entered in cell C10

Assumption: If peat is not restored, 100% of the
carbon contained in the removed peat is lost as
CO,

Expected Minimum Maximum
CO, loss from removed peat
C Content of dry peat (% by weight) 53.23 19.57 64.28
Dry soil bulk density (g cm'3) 0.13 0.07 0.29
% C contained in removed peat that is lost as CO, 100 100 100 <
Total volume of peat removed (m3) due to windfarm construction 0 0 0
CO, loss from removed peat (t CO,) 0 0 0
CO, loss from undrained peat left in situ
Total area of land lost due to windfarm construction (ha) 10 10 11
CO, loss from undrained peat left in situ (t CO,ha™) 838 875 475
CO, loss from undrained peat left in situ (t CO,) 8486 8427 4996
CO, loss attributable to peat removal only
CO, loss from removed peat (t CO,) 0 0 0
CO, loss from undrained peat left in situ (t CO,) 8486 8427 4996
RESULTS
CO, loss attributable to peat removal only (t CO,) -8486 -8427 -4996

Click here to move to 5. Loss of soil CO, -
Click here to move to Payback Time Click here

CO, loss from removed peats

Note: If peat is treated in such a way that it is permanently restored, so that less than 100% of the C is lost to the atmosphere, a lower percentage can be

entered in cell C10




Volume of peat drained

Note: Extent of site affected by drainage is calculated assuming
an average extent of drainage around each drainage feature as
given in the input data.

Extent of drainage around each metre Total

of drainage ditch Exp Min Max
Average extent of drainage around 15 10 20
drainage features at site (m)

Peat affected by drainage around Total

borrow pits Exp Min Max
Number of borrow pits 1 1 1
Average length of pits (m) 255 200 275
Average width of pits (m) 82 80 90
Average depth of peat removed from pit 00 0.0 00

(m)
Area affected by drainage per borrow pit

) 11010 6000 16200
(m7)

Total area affected by drainage around

borrowpits (m?)
Total volume affected by drainage

11010 6000 16200

) 3 0 0 0
around borrowpits (m~)
Peat affected by drainage around Total Construction Area 1 Construction Area 3 Construction Area 5
turbine foundation and hardstanding Exp Min Max i Max Exp Min Max Exp Min Max
No. of turbines 10 10 10 10 0 0
Average length of turbine foundations at 25 0 0
base (m)
Average width of turbine foundations at
25 0 0
base(m)

Average depth of peat removed from
turbine foundations (m)

Average length of hard-standing at base
(m)

Average width of hard-standing at base
(m)

Average depth of peat removed from
hard-standing (m)

0.0 0.0

55 55 55

35 35 35

0.0 0.0 0.0
Maximum depth of drains (m) 0.0 0.0 0.0

Total length of foundation and
hardstanding (m)

Total width of foundation and
hardstanding (m)

Area affected by drainage of foundation
and hardstanding area (m?)

Total area affected by drainage of
foundation and hardstanding area (mz)
Total volume affected by drainage of

80 80 80

60 60 60

5100 3200 7200 5100 3200 7200

51000 32000 [gJvomm 51000 32000 & 72000

. I 3 0 0 0 (0] 0]
foundation and hardstanding area (m-)
Peat affected by drainage of access Total
tracks Exp Min Max
Floating roads
Length of floating road that is drained (m) 0 0 0
Floating road width (m) 0.0 0.0 0.0




Average depth of drains associated with

L

Assumption: Area excavated is
assumed to be a circle

- 0.00 0.00 0.00
floating roads (m)
Area affected by drainage of floating 0 0 0
roads (m?)
Volume affected by drainage of floating 0 0 0
roads (m3)
Excavated Road
Length of access track that is excavated 9143 9143 9143
road (m)
Excavated road width (m) 6 6 6
Average depth of peat excavated for 00 0.0 00
road (m)
Al ffected by drai f ted

rea a e;:e y drainage of excavate 274290 | 182860 | 365720
roads (m°)
Volume affected by drainage of 0 0 0
excavated roads (m3)
Rock-filled roads
Length of rock filled road that is drained
(m) 0 0 0
Rock filled road width (m) 0 0 0
Average depth of drains associated with 00 0.0 00
rock filled roads (m)
Area affected by drainage of rock-filled 0 0 0
roads (m?)
Volume affected by drainage of rock- 0 0 0
filled roads (mz)
Total ffected by drai f
otal area aiec’sd by drainage o 274290 | 182860 | 365720
access track (m®)
Total volume affected by drainage of 0 0 0
access track (m3)
Peat affected by drainage of cable Total
trenches Exp Min Max
Length of any cable trench on peat that
does not follow access tracks and is
- : ) 0 0 0
lined with a permeable medium (eg.
sand) (m)
Average depth of peat cut for cable 00 0.0 00
trenches (m)
Total area affected by drainage of cable 0 0 0
trenches (m?)
Total volume affec3ted by drainage of 0.00 0.00 0.00
cable trenches (m~)
Drainage around additional peat Total
excavated Exp Min Max
Volume of additional peat excavated (m®)| 0.0 0.0 0.0
Area of additional peat excavated (m?) 0.0 0.0 0.0
Average depth of excavated peat (m) 0 0 0
Radius of area excavated (m) 0 0 0
Radius of excavated and drained area
0 0 0

(m)
Total area affected by drainage (m?) 0 0 0
Total volume affected by drainage (m®) 0.00 0.00 0.00




Total
Exp Min Max

336300 | 220860 | 453920

RESULTS

Total area affected by drainage due to

windfarm (m?)
Total volume affected by drainage due

) 3 0.000255] 0.000016| 0.0036
to windfarm (m-)

Click here to move to 5d. CO2 loss from -
drained peat

Click here to move to Payback Time Click here

Volume of peat drained

Note: Extent of site affected by drainage is calculated assuming
an average extent of drainage around each drainage feature as
given in the input data.




CO, loss due to drainage

2008 - Final report).

Note: Note, CO, losses are calculated using two approaches: IPCC default methodology and more site specific equations derived for this project. The IPCC methodology is included
because it is the established approach, although it contains no site detail. The new equations have been derived directly from experimental data for acid bogs and fens (see Nayak et al,

Click here to move to 5. Loss of soil COZ-
Click here to move to Payback Time|Click here

Expected Minimum Maximum
Drained Land
Total area affected by drainage due to wind farm construction
(ha) 34 22 45
Will the hydrology of the site be restored on decommissioning? No No No
Will the habitat of the site be restored on decommissioning? No No No
Calculations of C Loss from Drained Land if Site is NOT Restored after Decommissioning
Total volume affected by drainage due to wind farm (m3) 0 0 0
C Content of dry peat (% by weight) 53 20 64
Dry soil bulk density (g cm™) 0.13 0.07 0.29
Total GHG emissions from Drained Land (t CO, equiv.) 0 0 0 Assumption: Losses of GHG from
L. . . drained and undrained land have the
Total GHG Emissions from Undrained Land (t CO, equiv.) 0 0 0 e——| same proportion throughout the
emission period.
Calculations of C loss from Drained Land if Site IS Restored after Decommissioning
1. Losses if Land is Drained - _ -
Flooded period (days year ) 0 0 0 l—|ﬂA§§ge":,pst°2;;r:;1‘lrg'fn;i ?,Zl:s i
Lifetime of windfarm (years) 35 35 35
Time required for regeneration of bog plants after restoration 10 5 15
years)
Methane Emissions from Drained Land
Rate of methane emission in drained soil ((t CH,-C) ha™ yr") -0.001 -0.019 0.165 Note:Conversion = (23 x 16/12) =
. . 30.67 CO, equiv. (CH,-C)"
Conversion factor: CH,-C to CO, equivalents 30.67 30.67 30.67
CH, emissions from drained land (t CO, equiv.) .32 -525 11460
Carbon Dioxide Emissions from Drained Land
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr") 18.64 22.46 4.46
CO, emissions from drained land (t CO,) 28214 19840 10114
Total GHG emissions from Drained Land (t CO, equiv.) 28183 19315 21574
2. Losses if Land is Undrained
Flooded period (days year'1) 178 178 178
Lifetime of windfarm (years) 35 35 35
Time required for regeneration of bog plants after restoration 10 5 15
(years)
|Methane Emissions from Undrained Land
Rate of methane emission in undrained soil ((t CH,-C) ha™ yr'1) 0.00 -0.02 0.16
Conversion factor: CH,-C to CO, equivalents 30.67 30.67 30.67 n—l Note:Conversion = (23 x 153/12) =
CH, emissions from undrained land (t CO, equiv.) .32 525 11460 30.67 CO, equiv. (CH.-C)
Carbon Dioxide Emissions from Undrained Land
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr™) 18.64 22.46 4.46
CO, emissions from undrained land (t CO,) 28214 19840 10114
Total GHG Emissions from Undrained Land (t CO, equiv.) 28183 19315 21574



3. CO, Losses due to Drainage

Total GHG emissions from drained land (t CO, equiv.) 0 0 0
Total GHG emissions from undrained land (t CO, equiv.) 0 0 0
[RESULTS

Total GHG emissions due to drainage (t CO, equiv.) 0 0 0

Click here to move to 5. Loss of soil CO, -
Click here to move to Payback Time Click here

CO, loss due to drainage

Note: Note, CO, losses are calculated using two approaches: IPCC default methodology and more site specific equations derived for this project. The IPCC methodology is included
because it is the established approach, although it contains no site detail. The new equations have been derived directly from experimental data for acid bogs and fens (see Nayak et al,
2008 - Final report).




Emission rates from soils

Note: Note, CO, losses are : IPCC default

using two

and more site specific equations derived for this project. The IPCC methodology is included because it is the
established approach, although it contains no site detail. The new equations have been thoroughly tested against experimental data (see Nayak et al, 2008 - Final report).

Click here to move to 5d. _
Click here to move to Payback Time [Gjick here

Selected Methodology = Wpecific (required for planning applications)
Type of peatland = Acid Bog

Calculations following IPCC default methodology p
Emission characteristics of acid bogs (IPCC, 1997)

Flooded period (days year") 178 178 178
Annual rate of methane emission (t CH,-C ha yr") 0.04015 0.04015 0.04015
Annual rate of carbon dioxide emission (t CO, ha™ yr'") 35.2 35.2 35.2
Assumption: The period of flooding is
Emission characteristics of fens (IPCC, 1997) taken to be 178 days yr' for acid bogs
- =] and 169 days yr' based on the
Flooded period (days year’ .) ) o 169 169 169 e A
Annual rate of methane emission (t CH,-C ha™ yr™') 0.219 0.219 0.219 lengths of inundation (IPcc, 1997, Revised
PO P -1 -1 1996 IPCC guidelines for national greenhouse gas
Annual rate of carbon dioxide emission (t CO, ha™ yr™) 35.2 35.2 35.2 inventories, Vol 3, table 5-13)
Assumption: The CH, emission rate
Selected istics (IPCC, 1997) pcrawged Vzos aczd bgsé;i; " (1-3;33 mg
- = -C m2day"! x ays; and for
Flooded period (days year™) 178 178 178 fens is 60 (21-162) mg CH,.C m2 day|
Annual rate of methane emission (t CH,-C ha™ yr") 0.04015 0.04015 0.04015 X 365 days (Aselmann & Crutzen ,1989.
e - R J.Atm.Chem. 8, 307-358)
Annual rate of carbon dioxide emission (t CO, ha™' yr™') 352 35.2 35.2
'\ Assumption: CO, emissions on
. . drainage of organic soils for upland
Calculations following ECOSSE based methodolo crops (e.g., grain, vegetables) are
Drained Land 3.667x9.6 (7.9-11.3) t CO, ha' yr'in
Total area affected by drainage due to wind farm construction (ha) 34 22 45 :‘::s‘pf:f fl";‘;ffa()"’"‘"‘m T
Total volume affected by drainage due to wind farm construction (m®) 0 0 0
Note: Carbon dicxide emissions from. acid bogs. Equation derived by regression analysis against 60 -
) L . . measurements (Nayak et al, 2 The equation derived was
Soil Characteristics that Determine Emission Rates 3.667/1000) % ({6700 x expi-0.26 % exp(-0.0515 * ((W,\lgg] s0))))+((72.54 = 7] - 593”
Average annual air temperature at the site (°C) 9.9 4.9 15.8 is the annual rate of CO: emissions (t CO: (ha) yr mc
verage annual peat temperature (:C) and
B Wis the watertable depth(m}).
Average water table depth at site (m) 0.50 1.00 0.10 The equation shows a significant correlation with measurements (1 =0.53 7= 0.05)
Average water table depth of drained land (m) 0.50 1.00 0.10 EEI\_-If;\Leﬂﬁ::lgnEaeg”ﬂé?sulf'Za?ﬂlgsd‘sE?d‘?gd ixrl_neri’;rl\ivts ;E?E ‘sf:[g;;;c‘:;mﬂ aqs;sll?gz::tuhn i 13;7»0 08} and
v 0 - ha yrw ;3 -S| { 08} (S ., 1997).
Annual Emission Rates following site specific methodology -
‘Acid bogs measurements (Nayak et al, 2008]. The equation defived was
Cl 9 — S— _ _ — Re.c= (111000)% (500 % exp(-0.1234 > [Wx100)) + ((3.529 T} - 26.57))
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr™') 18.64 22.46 4.46 here Bowy Is the annualrate of GH, emissions (1 CH,-C (hal yr)
T P . " . -1 1 T=average annual air temperature (*C)and
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr™') 18.64 22.46 4.46 Wis the water table depth (m).
Rate of methane emission in drained soil ((t CH,-C) ha yr'w) -0.001 -0.019 0.165 The equation shows a significant correfation with measurements (- =0.54, P>
o R . IR — |Evaluationagainst 7 independent experiments shows a significant association | ;P=0.08)and an
Rate of methane emission in undrained soil ((t CH,-C) ha™ yr™') 0.00 -0.02 0.16 average error of 271 GHA-C ha- yi (S onficance ot defined due to lack of repiicates - Smith etal, 1987)
Fens - e —
— — - - T
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr™') 55.52 62.05 11.03 Tote: Carbon dioside emissions from fens. Equation derved by regression analysis against 44 ==
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr” . . X Feieahon o Unin ol SR She e ool vl : -
— . _ ( el ') 5552 62.05 11.03 3.667/1000)% (16244 x expl-0.175 exp(-0.073 x ({Wx100)-50)))+(153.23x 7))
Rate of methane emission in drained soil ((t CH,-C) ha™ yr') 0.001 -0.007 0.214 where R-xzis the annual rate of CO: emissions (GO (ha) yr')
. . ¥ R = :al peattemperature (*C) and
Rate of methane emission in undrained soil ((t CH,-C) ha™' yr'") 0.00 -0.01 0.21 LAt
- - - Wis the watertable depth(m}).
Theequations /s a significant correlationwith measurements (r+=0.42, P= 0.
L Evaluationagainst 18 independent experiments shows a significant association(r* -0.56; .06}
Selected emission charactel ific | &N AVErage error af 21081 CO: Na” yr (Signficance n ot defined dueta ack ofreplicates-Smith st al, 199
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr™') 18.64 22.46 4.46 = - = -
o L . N R Note: Methane emissions from fens. Eguation dedved by regression analysis against experimental clata
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr™') 18.64 22.46 4.46 from 35 measurements (Mayak etal, 200%). The equation denvedwas i
I N " - S =iy = (1/1000) x (-10+563.62 x exp(-0.087 x (Wx 100))+(0.662x T})
Rate of methane emission in drained soil ((t CH,-C) ha™ yr™) -0.001 -0.019 0.165 Where Fe...is the annualrate of CH, emissions (£CH,-C (har yr) : -
Rate of methane emission in undrained soil ((t CH,-C) ha™" yr” E verage annual air femp ermture (-Gjand : —
((t CHq-C) ha™* yr™) 0.00 0.02 0.16 Wis thewater table depth (m} ] / | =
The equation shows a signficant correlation with measurements (= =0.41, #=0.05) - -
Evaluationagainst 7 independent experiments shows a significant association (r=-0.i 5) and -1
RESULTS . an average error of 1641 CH.-C ha yr (significance not d efined due to lack of replicats _mrthetal 1997 -
Selected Emission Rates = = =
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr") 18.64 22.46 4.46
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr™") 18.64 22.46 4.46
Rate of methane emission in drained soil ((t CHs-C) ha" yr™") -0.001 -0.019 0.165
Rate of methane emission in undrained soil ((t CH4-C) ha™' yr'') 0.00 -0.02 0.16
Click here to move to 5d. CO2 loss from drained peat _
Click here to move to Payback Time Click here
Emission rates from soils
Note: Note, CO, losses are using two : IPCC default and more site specific equations derived for this project. The IPCC methodology is included because it is the
established approach, although it contains no site detail. The new equations have been thoroughly tested against experimental data (see Nayak et al, 2008 - Final report).




Emissions due to loss of DOC and POC

or POC leaching

Note: Note, CO, losses from DOC and POC are calculated using a simple approach derived from generic estimates of the percentage of the total CO2 loss that is due to DOC

No POC losses for bare soil included yet. If extensive areas of bare soil is present at site need modified calculation (Birnie et al, 1991)

Note: Only restored drained land included because if land is not
restored, the C lost has already been counted as carbon dioxide

Assumption: DOC loss ranges between 7 - 40% of the total gaseous
loss if calculated from the reported (minimum and maximum) values
in Worrall 2009 and is 26% of the total gaseous loss if calculated from
the mean of reported maximum and minimum value in Worrall 2009.
These DOC values are flux based on soil water concentration (i.e.
12.5 - 85.9 MgC/KM?/yr)

and not on flux at catchment outlet (i.e. 10.3 - 21.8 MgC/KM?2/yr)

Worrall, F. et al., 2009. The multi-annual carbon budget of a peat-covered catchment. Science of The

Assumption: In the long term, 100% of leached DOC is assumed to be
lost as CO,

Assumption: POC loss ranges between 4-10% of the total
gaseous loss if calculated from the reported values and is 8%
of the total gaseous loss if calculated from the mean of
reported maximum and minimum value in Worrall 2009. PO(
range is (7 - 22.4 MgC/KM?2/yr) (Worrall et al, 2009).

Expected Minimum Maximum
Total C loss
Gross CO, loss from restored drained land (t CO,) 0
Gross CH, loss from restored drained land (t CO, equiv.) 0
Gross CO, loss from improved land (t CO,)
Degraded Bog 0 0 0
Felled Forestry 0 0 0
Borrow Pits 0 0 0
Foundations & Hardstanding 0 0 0
Gross CH, loss from improved land (t CO, equiv.)
Degraded Bog 0 0 0
Felled Forestry 0 0 0
Borrow Pits 0 0 0
Foundations & Hardstanding 0 0 0
Conversion factor: CH,-C to CO, equivalents 30.6667 30.6667 30.6667
% total soil C losses, lost as DOC 26 7 40
% DOC loss emitted as CO, over the long term 100 100 100
% total soil C losses, lost as POC 8 4 10
% POC loss emitted as CO, over the long term 100 100 100
Total gaseous loss of C (t C) 0 0 0
Total C loss as DOC (t C) 0 0 0
Total C loss as POC (1 C) 0 0 0
RESULTS
Total CO, loss due to DOC leaching (t CO,) 0 0 0
Total CO, loss due to POC leaching (t CO,) 0 0 0
Total CO, loss due to DOC & POC leaching (t CO,) 0 0 0
Additional CO, payback time of windfarm due to DOC & POC
...coal-fired electricity generation (months) 0 0 0
...grid-mix of electricity generation (months) 0 0 0
...fossil fuel - mix of electricity generation (months) 0 0 0

Click here to move to Payback Time |Click here

Assumption: In the long term, 100% of leached POC is assumed to be
lost as CO,

Emissions due to loss of DOC and POC

Note: Note, CO, losses from DOC and POC are calculated using a simple approach derived from generic estimates of the percentage of the total CO2 loss that is due to DOC

or POC leaching

No POC losses for bare soil included yet. If extensive areas of bare soil is present at site need modified calculation (Birnie et al, 1991)




Emissions due to forest felling - calculation using simple management data

Note: Emissions due to forestry felling are calculated from the reduced carbon sequestered per crop rotation. If the forestry was due to be removed before the planned development,
this C loss is not attributable to the wind farm and so the area of forestry to be felled should be entered as zero.

_ Expected Minimum Maximum
Emissions due to forestry felling

Area of forestry plantation to be felled (ha) 27.5 27.5 27.5
Carbon sequestered (tC ha™ yr'™) 3.6 3.5 3.7
Lifetime of windfarm (years) 35 35 35
Carbon sequestered over the lifetime of the windfarm (t C ha™) 126 122.5 129.5

RESULTS
Total carbon loss due to felling of forestry (t CO,)

Additional CO, payback time of windfarm due to management of forestry
...coal-fired electricity generation (months)
...grid-mix of electricity generation (months)
...fossil fuel - mix of electricity generation (months)

Click here to move to Payback Time |Click here

Emissions due to forest felling - calculation using simple management data
Note: Emissions due to forestry felling are calculated from the reduced carbon sequestered per crop rotation. If the forestry was due to be removed before the planned development,
this C loss is not attributable to the wind farm and so the area of forestry to be felled should be entered as zero.




Gains due to si

provement

Note: Note, CO; i

pro
008 - inal roport).

houghit

008 - inal roport).

Selected STTe speciic (required Tor planning
Type of peatland = Acid Bog
[Reduction in GHG emissions due to of site ul Winimurm resalt Waximum result
s | Foundations & it | Foundations & s | Foundations &
\mprovement of... | D°8raded Bog | Felled Forestry | - Borrow Pits | Foutelone & | Degraded Bog | Felled Forestry | Borrow Pits | Fouiiaiofn® & | Degraded Bog | Felled Forestry | - Borrow Pits | fouideions &
1. Descrintion of site
Period of time when eﬂecuveness of the imorovement can be auaranteed (vears) ] 0 ] 35 0 0 [ 35 [ 0 [ 35
Area to be imoroved (ha 0 0 0 0 0 0 0 0 0 0 0 0
Average air temoerature at site (°C) 99 99 99 99 49 49 49 49 15.8 158 15.8 158 Noto rissiors o acl e g
Denth of peat drained (m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 T e o AT
Deoth of peat above water table before imorovement (m) 0.00 000 0.00 000 0.00 000 0.00 000 0.00 000 0.00 000 e e i i G o Gt ﬁ:yzg e
Deoth of peat above water table after 0.00 000 0.00 000 0.00 000 0.00 000 0.00 000 0.00 000
Piissaaiimeroeet Wis tho watar table dept (). 2005, -~
Flooded period (davs vear ') 178 178 178 178 178 178 178 178 178 178 178 178 7
Tire i o yirology e kit 1 ekt previs sats on estoreton average orror of 271 CH.-C ha' io07)
e 0 0 0 4 [ 4 0 4 0 0 0 0 e -
\mDroved oeriod (vears) [ [ [ 36 [ [ [ 35 [ [0 [ 35 O e
Methane emissions from imoroved land 5 he annual rate of CH, emissions (1 CH,.C (ra) ' yr),
Site specific methane emission from improved soil on acid bogs (t CHy-C ha” yr') 0.498 0.498 0.498 0.498 0.481 0.481 0.481 0.481 0519 0.519 0519 0.519 Wis the wslev"l’;‘;?t‘:d‘;;\u"“ rw;me o /
ite specific methane emission from improved soil on fens (t CH,-C ha! yr”) 0.560 0.560 0.560 0.560 0.557 0557 0.557 0557 0.564 0.564 0.564 0564 200 s0osyms
IPCC annual rate of methane emission on acid bogs (t CH,-C ha yr) 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.040 of 1641CH,C . " 1957) . i
IPCC annual rate of methane emission on fens (t CH,-C ha yr") 0219 0219 0.219 0219 0.219 0.219 0219 0.219 0219 0.219 0219 0.219 =
Selected annual rate of methane emission (t CH,-C ha yr') 0.498 0498 0.498 0498 0.481 0.481 0.481 0.481 0519 0519 0519 0519 Fooe X((6700 % expl-0.26 + (7254 x1)-500))
CH, emissions from improved land (1 CO, equiv.) [ 0 [ 0 [ 0 [ 0 0 0 0 [ i R s o it O, scisine fColtarell
Carbon dioxide emissions from improved land Wis tho water table depth (). = I
Site specific O, emission from improved soil on acid bogs (t CO, ha" yr') 050 0.50 050 050 -0.83 083 -0.83 083 207 207 207 207 R e /Z_ /L/
ite specific CO, emissions from improved soil on fens (t CO; ha! yr') 5.62 562 5.62 562 281 281 281 281 894 8.94 894 8.94 ) hatyr 1997) E
IPCC annual rate of carbon dioxide emission on acid bogs (t CO, ha™ yr') 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Note: T S B
IPCC annual rate of carbon dioxide emission on fens (t CO, ha™ yr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 B e e e 15323 X))
Selected annual rate of carbon dioxide emission (t CO, ha™ yr') 0.50 0.50 0.50 0.50 -0.83 -0.83 -0.83 -0.83 2.07 2,07 2.07 2,07 uhere Ry is the o EDCERCE R el "
CO; emissions from improved land (t CO;) [ 0 [ 0 [ 0 [ 0 [ [ [ [ Wi the water table depth (m),
Total GHG emissions from improved land (t CO, equiv.) 0 [ 0 [ 0 [ 0 [ 0 [ 0 [ e /_fJ
3. Losses without imbrovement X o07) ~a
Flooded period (davs vear) 0 0 0 0 0 0 0 0 0 0 0 0 = =
Tire i o yirology e kit 1 ekt revis sats on estoreton o o o o o o N o o o o o
(vea
inenoted serod (vears] [ [0 [ 36 [ [0 [ 35 [ [0 [ 35
Methane er s from unimoroved land
Site specific methane enission rom unimproved soil on acid bogs (t CH,-C ha yr) 0.498 0498 0.498 0.498 0.481 0.481 0.481 0.481 0519 0519 0519 0519 | bogs As above
ite specific methane emission from nimproved soil on fens (t CH,-C ha! yr”) 0.560 0.560 0.560 0.560 0.557 0557 0.557 0.557 0.564 0.564 0.564 0.564 ot powoe |
IPCC annual rate of methane emission on acid bogs (t CH,-C ha yr) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
IPCC annual rate of methane emission on fens (t CH,-C ha™ yr”) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Selected annual rate of methane emission (t CH,-C ha yr') 0.498 0498 0.498 0498 0.481 0.481 0.481 0.481 0519 0519 0519 0519
CH; emissions from unimproved and (t CO, equiv.) ) 0 [ 0 [ 0 [ 0 [ [ 0 [
Carbon dioxide emissions from unimproved fand
Site specific GO, emission from unimproved soil on acid bogs (1 CO; hat’ yr') 050 050 050 050 083 083 083 083 207 207 207 207
Site specific CO, emissions from unimproved soil on fens (t CO, ha" yr”) 5.62 5.62 5.62 5.62 2.81 281 2.81 281 8.94 8.94 8.94 8.94 1 sbove
IPCC annual rate of carbon dioxide emission on acid bogs (t CO, ha™ yr') 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20
IPCC annual rate of carbon dioxide emission on fens (t CO, ha” yr”) 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20 35.20
Selected annual rate of carbon dioxide emission (t CO, ha yr) 0.50 0.50 050 0.50 -0.83 083 -0.83 083 207 207 207 207
[CO; emissions from unimproved land (t CO) [ 0 [ 0 [ 0 [ 0 [ 0 [ [
Total GHG emissions from land (£ CO, equiv.) 0 0 o 0 o 0 o 0 o 0 o 0
RESULTS
4. Reduction in GHG emissions due to site
Total GHG emissions from improved land (t CO; equiv.) 0 0 o o o o 0 o o 0 o 0
Total GHG emissions from unimproved land (t CO, equiv.) 0 0 0 0 o 0 o 0 0 0 0 4
[Reduction in GHG emissions due to improvement (t CO, equiv.) ) 0 o 0 o 0 o 0 o 0 o 0
Tional yback fime of win Tmprovement

...coal-fired elecrcity aeneration (months) (] [} (] 0 (] 0 [ [) 0 ) [

arid-mix of electricity qeneration (months) [ 0 [ 0 [ 0 [ 0 [ 0 [ 0

..fossil fuel - mix of electricity generation_(months) 0 0 0 0 0 0 o 0 0 0 0 0

Click here to move to Pavback T

Gains due to s
Noto: Nota, CO; L hough t




| Categorisation

Route

Distance (km) |Use:

Q

Close to Site

Import

Identified Quarry in EIAR for Stone and Ready Mix
Concrete

For modelling purposes, the average distance from
two of the proximate ports/city locations for
transport of all other materials for the site

For transport calculations for all concrete and infill
19.9 materials

142.5 For transport calculations for all other materials

Feed In Information:

Distance

Route KM

Shannon Foynes to Site Entrance 140
Port of Cork (Ringaskiddy) to Site E 145
Average: 142.5
Glenstone Quarries 29.1
Erinstone Ltd 18.3
McKeon Stone Ltd 12.3
Average: 19.9




IList of Assumptions

Item

Volume of Concrete Mixer

Volume of Average Artic Truck

Ducting and cabling (internal)

Grid connection cable laying

Tree Felling

Turbine Lifecycle

'Volume of Concrete Material

Volume of Steel

Volume of Stone

Embodied Carbon A

Description

Calculation completed based on the average concrete
mixer holding 8m3 of concrete

Calculation completed based on the average artic truck
having a carrying capacity of 20 tonnes

Embodied carbon of electrical equipment not included as
an option in TII Carbon Tool

Embodied carbon of electrical equipment not included as
an option in TII Carbon Tool

Embodied carbon of tree felling is included in the
Macauley Institute Carbon Calculatior for Wind Farms on
Peatland

Embodied carbon of the oevrall turbine lifecycle is
included in the Macauley Institute Carbon Calculatior for
‘Wind Farms on Peatland

There will be approx. 8,560m3 of concrete required for
the Proposed Project., The TII Carbon Tool require this
material to be in kg.

The density of concrete to be used at the Proposed Wind
Farm is assumed to have average density of approximately
2,243m3/kg. Based on an assumed 8,560m3 of concrete
being required (based on 1,070 truckloads of concrete with
a 8m3 carrying capacity) this would reuslt in
approaximately 19.200,080kg being used for the Proposd
Proiect

An assumed 540 tonnes of steel is required (based on 27
truckloads of steel with a 20 tonne carrying capacity) for
the Proposd Project

An assumed total of 91,780 tonnes of stone is required
(based on 4,589 truckloads of stone with a 20 tonne
carrying capacity) for the Proposed Wind Farm, Proposed
Grid Connection,Proposed 110kV Substation, and
proposed met mast.

Assumption

20

19200080

91780

540.00

Item

Import (P) Distance

Quarry (Q) Distance

Concrete Mixer Emission factor

Large Artic Emission Factor

Truck Emissions Factor

Traffic Assumptions

Description

For modelling purposes, the average distance from Shannon Foynes
Port and Port of Cork for transport of all other materials for the site

Distances from key quarries for the Deliveries of Stone and Ready-
Mix Concrete to the Site

Calculated from an HGV - Rigid - All emission factor as provided
in the TII Carbon Tool. Source: 2024 DEZNZ emission factors -
'Delivery vehicles' tab, All Rigids HGVs and used Average laden
weight. 2024 DEZNZ emission factors - 'WTT - delivery vehs &
freight' tab, all Rigids HGV's and used Average laden weight.

Calculated from an HGV - All - Average emission factor as
provided in the TII Carbon Tool. Source: 2024 DEZNZ emission
factors - 'Delivery vehicles' tab, All artics HGV's and used Average
laden weight. 2024 DEZNZ emission factors - 'WTT - delivery vehs
& freight' tab, all artics HGV's and used Average laden weight.

Calculated from an HGV - Articulated - Average emission factor as
provided in the TII Carbon Tool. Source: 2024 DESNZ emission
factors - 'Delivery vehicles' tab, All artics HGVs and used Average
laden weight. 2024 DESNZ emission factors - "'WTT - delivery vehs
& freight' tab, all artics HGVs and used Average laden weight.

Assumption

142.5

19.9

1.02756

1.0845

1.12479

Iltem

Calculation of Carbon Storage Potential in
Enhancment Measures

Calculation of Carbon Loss from removal of
carbon fixing vegetation

Carbon Fixing Vegtation Assumptions

Description Assumption

The carbon storage capacity of restored habitats will vary over time as vegetation matures and land use and the baseline

environment change. Therefore, while it can be assumed that native woodland replanting and enhancement of wet heath

habitat on the Site will result in an increased capacity of carbon storage due to the carbon storage potential that exists

within these habitats , to ensure the assessment below is identified under a theoretical precautionary scenario the

quantification of these potential carbon savings (via an increase in carbon storage potential) associated with these measures Not considered in assessment or quantified
has not been included in the carbon savings assessment. Please note, the carbon sequestration potential associated with

the replanting of native woodland will be able to be determined in the future via the Teagasc Forest Carbon Tool ;

currently this is not able to be completed due to Teagasc carrying out further analysis and validation on current data and

the sequestration potential not being available in the public domain.

Carbon losses associated with the removal of other carbon-fixing vegetation will result in additional carbon losses. These

have not been quantified as the lack of consistent national-level field data and methodologies limits the ability to make

accurate projections on carbon sequestration potential for other carbon fixing habitat types, i.e., hedgerow, grassland, etc., Not considered in assessment or quantified
and therefore carbon loss associated with removal. While it can be assumed that loss of carbon fixing vegetation will occur

as part of the Proposed Development due to the removal of these habitat types, the exact carbon loss is not quantifiable.




Ch 15: Material Assets, Table 15-8 DIStance_ TIl Embodied Carbon Tool Inputs TIl Transport Inputs
Assumptions
Total no. Truck Loads Distance (km) Emodied tCO2e
@ . 070 Tracks Series number 1700 - Structural In Situ Concrete - General In-Situ Concrete, General 1984.52 32.407
onereie e v v 19.9 Concrete 19,200,080.00 |kg >“|HGV - Rigid - Average 21,293.00 :
Delivery of plant 42 Large artic v 142.5 HGV- All - Average 5,985.00 6.637
Fencing & gates 4 Large artic v 19.9 HGV- All - Average 79.60 0.089
Compound setup 44 Large artic v 142.5 HGV- All - Average 6,270.00 6.953
Steel - L arti Other Structrual Steelwork Anchorages and holding down bolt 968.274 0.599
e A v v 19.9 assemblies 540.00 |tonnes ““"*|HGV- All - Average 537.30 :

Rock and stone (Wind Farm Series 2400 - Brickwork, Blockwork |Brickwork and Blockwork General Stone
& Grid Connection) 1589 Truck v v 19.9 and Stonework 91,780.00 |tonnes 6855971116V - Rigid - Average 91,321.10 96.098
Ducting and cabling .
(internal) 2 g anits v 19.9 HGV- All - Average 5,830.70 6.499
Grid connection cable laying 1824 v 19.9 HGV- All - Average 36,297.60 42.051
Tree Felling 275 19.9
Crane (to lift steel) 2 Large artic v 142.5 HGV- All - Average 285.00 0.316
Substation 114 Large artic v 19.9 HGV- All - Average 2,268.60 2.528
BESS 500 Large artic 19.9
Cranes for turbines 24 Large artic v 142.5 HGV- All - Average 3,420.00 3.793
Refuelling for plant 207 Large artic v 199 HGV- All - Average 4,119.30 4,591
Site maintenance 165 Large artic v 19.9 HGV- All - Average 3,283.50 3.66
e 10 Large artic v 19.9 HGV- Al - Average 2,189.00 2.44

Total 3,638.39 198.66



