> CARBON CALCULATIONS




Core inout data

[ENTER INPUT DATA
[ARE SPECIFIC TO YOUR PARTICULAR SITE.

THIS SHEET. DO NOT
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Click here to move to Payback Tir[Click here

Extra capacity required for backup (%)
Additional emissions due to reduced thermal efficiency of the.
reserve aeneration (%)

Carbon dioxide emissions from turbine lfe - Calculate wrt installed cap ¥

(ea. manufacture. construction. decommissionina) e proas fiobee
conventional plant).
Note: 0%
Addb v Addb v Acdb W Note: ol emissions for he windfarm are unknown, om
Type of peatiand e e casacy, 1o e e f oy o o 30 0
| Averaae annual air temoerature at site (°C) 8147 1 CO: MW (White & Kulcinsk, 2000; Whte, 2007).
| Average depth of peat at site (m) : Tupe o pealland An acid bog isfed prmarl by rainwaler and often nhabied by
C Content of drv peat (% by weiaht) oo mess s makigacil Soreman  Bocks 1857
[ Average extent of drainage around drainage features at site (m) 2
(Average water table depth at site (m)
Dry soil bulk density ( cm®)
- Time required o regeneraton o oevious habia Loss of fxaton should o assumed o
Time requred for egeneraton of bog plants afer estoraton i i ooy T s cuits g Tt ot nr: o
rs) vegetati
Carmon accumulaton et C rafon by bog plants in undrained ethod eg s
s,
peats (tC ha vr') enter number o years estimated for egeneration
‘Garbon fixation
Method used to calculate CO, loss from forest fellng Entersimpledota ¥ Enersimpledata Entersimple dota v P I peatond 801210031 e T ot 1, 2007

Avea of forestry plantation to be felled (na)
Average rate of carbon sequestration in timber (tC ha-1 yr-1)

from

Grid-mix emi
Fossil fuel-mix emission factor (t CO, MWh™)

| Average depth of peat removed from pit (m)

Method used to calculate CO; loss from foundations and hard- | <2722 0 ¥eteet
\di

standing

|Average lenath of turbine foundations (m)

|Average width of turbine foundations (m)

|Average depth of peat removed from turbine foundations (m)
|Average lenath of hard-standing (m)

Average width of hard-standing (m)

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

Total lenath of access track (m)
[Existin track lenath (m)
Lenath of access track that is floatina road (m)
Floatina 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 that is excavated road (m)
Excavated road width (m)
| Average depth of peat excavated for road (m)
Lenath of access track that is rock filled road (m)
Rock filled road width (m)
Rock filled road depth (m)
Lenath of rock filed road that is drained (m)
| Average depth 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 (eq. sand) (m)
|Average depth of peat cut for cable trenches (m)

Volume of additional eat excavated (m®)
| Area of additional peat excavated (m?)

Weblink: 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 deqraded bog after improvement (m)

Time required for hydrology and habitat of bog to retur to its
orevious state on improvement (vears)

Period of time when effectiveness of the improvement in degraded
boa can )

Imorovement of felled plantation land

Area of felled plantation to be improved (ha)

Water table deoth in felled area before imorovement (m)

Water table deoth in felled area after improvement (m)

Time required for hydrology and habitat of felled plantation to return
to its previous state on imorovement (vears)

Period of time when effectiveness of the improvement in felled
plantation can be auaranteed (vears)

[Restoration of peat removed from borrow oits

Area of borrow pits to be restored (ha)

Depth of water table in borrow pit before restoration with respect to
the restored surface (m)

Depth of water table in borrow pit after restoration with respect to
the restored surface (m)

Time required for hydrology and habitat of borrow pit to return to s
orevious state on restoration (vears)

Period of time when effectiveness of the restoration of peat
removed from borrow pifs can be auaranteed (vears)

Earlv removal of drainace from foundations and hardstandina
Water table depth around foundations and hardstanding before
restoration (m)

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

Time to completion of backfiling, removal of any surface d
and full restoration of the hydrology (years)

Calculate wrt installed cap ¥

Rectangular with vertical ¥

Calculate wrt installed cap ¥

Rectangular with vertical v ¥

[Note: The input Click here to return to Instructions|
 purpie tags on left hand side.
Expected values Possible range of values
Input data - e BT that would have be
Enter expected value here Enter minimum value here Enter maximum value here e e e A
s comaapchyacors )
CopactyFacir -ty goored g e priod Qs capaity KW x
mmb«dhmln Wn period [h])
Dimensions
No. of turbines e i, accning o dslne mw 14 g0 Hughos, 2012, The e average
Lifetime of windfarm (vears) lcapaciy factor factor) for o 4, based on averagel
Performance ognng and ond o ear copacy. wos 25 5% (UKES. 2019
Power rating of turbines (turbine capacity) (MW)
Capacity factor Directinputof i Oirectinput of capacity foc ¥ Directinput of capacity foc ¥ [Nole: Extra capaciy reauired for backup, I 20% of naional electialy s generaied by wind
Enter estimated capacity factor (percentage efficiency) e e e e
Backup 20% of naton d by wind enery.

el electr
(0%). The House of Lords Economic Affairs Commites report on The Economics of Renewable.

capaciy has beanaficen o kesp th o 8 powr cut e o e geraraton a e
|very ow lovel.

i etoL 655 Tne SAH audance vess valie o1 02616 by

to: Aroa of forestry plantation 1o be elled. 1 th foresiry was planned [0 be removed. wih o
mum-u.nu belore the windlarm development, the area (o be felled should be
entered a

aion carbon sequesiraton T s dopendent on ha yield lass of he forasty. T
S el udance emuras i sk o 1o nt -« compare o e vae o 14>
[t yr+ provided by I 16 mohaty |
=361Cha' yr! (Cannell 1999).

[Note: Coa-ired plant emission factor (EF) from slecticily supplied in 2023 = 1,046 {CO, MWh |
Digest of UK Energy Satistcs DUKES): elecircty - GOV.UK (2024)

Number of borrow pits Grid Mix EF for 2024 = 0.20705t CO, MWh" Greenhouse gas reporting: conersion factors 2024 -
|Average lenath of pits (m) —
|Average width of pits (m)

ot Ecsl P Enission Facor. Toe arissionfaor o dectilty uppledn 2024 fom
non renewable: 437 1CO, MW Digest of UK Energy Statistics (DUKES): elctraty -

[Note: Totallength of acooss track. If areas of access (rack overlap wilh
i tess o e gt fscees ek o avld i Sounin ol s .

[Note: Floating road depth g of floating 10a0.
average depth of the road expe
nter as zero.

Note: Rock iled roads
removed and rock has been placed o the surface and allowed to setle.

to: Dopth of peat cufor cable renches. In shallow peats, the cable trenches may be cut below]
e pet To oo, viesivatg e depih ot pos aoced b o cale vencne, oy oot ne
depth of the peat that s cu.

I dside Hazard
s,

Note: Period of ime when improverent can be guaranteed. This guarantoo Should bo absolto.
rerloac i s & vl S e b o B s You shou ol ST
“This includes|

For example

(25-10)
=15 yoars

[Note: Period ofime when improvement can be guaranteed. This gurantee should be absolue.
Thereore, fyou entor a value beyond the lfeime of the windfarm you should provide strong
“This includes|

Pl

=15 yoars.

Note: Period o tme when nprovement can bo qurarcad. Tisgurariesshwldbe absce
. you onor a vaios beyond e e of 1o winiar. you shoud povid S5or0
“Thisincludes|

Pl

=15 years.

e oot soooried sy ot

[Note: Period oftime when improvement can be guaranteed. This s assumed (0 be the lfetime
of the site

Note: Resloration o it ior
decommissioning, and h

| . Otherwi
Will you attempt to block any gullies that have formed due to the N v No v N v
vindfarm?
Will you attempt to block all artificial ditches and facilitate No v No v No v
roucttinn?
Will you control grazing on degraded areas? No > No v N v
No v No v No v

Will you manage areas to favour reintroduction of species

Chotce of Ttespmctc repied o pomng s

ethodology for calculating emission factors

to: Choice of methodology for calcuating emission faciors The IPCC default methodology s
e ety Seapies oo (PG, 08T} Honbuee s siied PG 1087t s v

Core inout data

ER INPUT DATA | THIS SHEET. DO NOT
[ARE SPECIFIC TO YOUR PARTICULAR SITE.
Note: The input

purpe tags onoft hand side.

e Therors,
e onwork fom e Seaion Govertmentnded
o S oo

o).

oD SE ot (ama s Soose
"Scqusiatonsnd Erissins. FirlRapor, SEERAD Rapor 153N 0760 7550 1458 2.

Click here to move to Payback Time
Click here to retun to Instructions.
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Results
CO, EMISSIONS Click here to return to Input data _
Note: The carbon payback time has been removed from the below due to there being no payback time relevant to the Click here to return to Instructions - [iekheral
carbon calculations of the Existing Development
[ Exp Min. Max.
1. Windfarm CO, emission saving over...
...coal-fired electricity generation (tCO, yr™') 0 0 0
....grid-mix of electricity generation (tCO, yr") 0 0 0
....fossil fuel - mix of electricity generation (tCO, yr") 0 0 0
Energy output from windfarm over lifetime (MWh) 0 0 0 Data used in barchart of carbon payback time using fossil-fuel mix as counterfactual
Total CO, losses due to wind farm (t CO, eq.) Greenhouse gas emissions
ine | Proportions of greenhouse gas emissions from different sources
2. Losses. due to turblqe Illfe .(e,g. manufacture, 0 0 0 P g g Exp. Min Max
construction. decommissionina)
3. Losses due to backup 0 0 0 OTurbine life Turbine life 0 0 0
4. Losses due to reduced carbon fixing potential 1339 930 1793 B Backup Backup 0 0 0
5. Losses from soil organic matter 109630 -24145 348442 Bog plants 1339 409 454
6. Losses due to DOC & POC leaching 0 0 0 @ Bog plants Soil organic carbon 109630 133775 238813
7. Losses due to felling forestry 0 0 0 W Soil organic carbon DOC & POC 0 0 0
Total losses of carbon dioxide 110969 -23215 350235 Management of forestry 0 0 0
8. Total CO, gains due to improvement of site (t CO, eq.) oDpoce& PoC Improved degraded bogs 0 0 0
8a. Change in emissions due to improvement of o o o M £
degraded bogs B Management of forestry Improved felled forestry 0 0 0
8b. Change in emissions due to improvement of felled o o o O improved degraded bogs
forestry Restored borrow pits 0 0 0
8c. Change in emissions due to restoration of peat o o o @ Improved felled forestry
from borrow pits i Stop drainage of foundations 0 0 0
8d. Change in emissions due to removal of drainage 0 0 0 B Restored borrow pits
from foundations & hardstanding OStop drainage of foundations
Total change in emissions due to improvements 0 0 0
Greenhouse gas emissions Carbon payback time using fossil-fuel mix as counterfactual
-~ & 1
g :Zgggg £ Data used in barchart of carbon payback time using fossil-fuel mix as counterfactual
8 é 1 Greenhouse gas emissions
< 300000 £ -
2 e0000 e Exp. Min. Max.
s = ine li
% 200000 - 1 Turtl)alnekllfe g g g
ackup
S 150000 )
o g 1
& 100000 g_ Bog plants 1339 409 454
o
2 50000 € 0
3
£ 0 ©
8 50000 ] 0 Soil organic carbon 109630 133775 238813
° 2 g 2 s 9] g % 2 2 2 DOC & POC 0 0 0
2 K g £ g 3 8 8 s 2 0 Management of forestry 0 0 0
£ 8 = 8 ] 2 3 8 H s K g ] s Q z 8 z 2 2 Improved degraded bogs 0 0 0
5 8 2 ] 5 K] ° 5 S 2 5 8 o @ g 3 a S
= s, 2 2 5 2 = 2 2 8 s 5 o 2 $ = K Improved felled forestry 0 0 0
= & 5 2 3 5 s @ o S hd g 3 2 2 2
2 5 3 3 8 S 2 a g 8 5 3 3 3 H Restored borrow pits 0 0 0
@ g 8 g & -g g ° é g £ 3 5 Stop drainage of foundations 0 0 0
g 3 E £ 3 5 ] 3 2 ) 110969
= g @ g 8 g & £
a LA - g
- g
2]
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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
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) 108679 -24145 343374
CO, loss from drained peat (t CO, equiv) 951 0 5068
RESULTS

Total CO, loss from peat (removed + drained) (t CO, equiv) 109630 348442

Additional CT)Z 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
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-
standina and access tracks.

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

" Total
Peat removed from borrow pits Exp Min Max
Number of borrow pits 0 0 0
Average length of pits (m) 0 0 0
Average width of pits (m) 0 0 0
Average depth of peat removed from pit (m) 0
Area of land lost in borrow pits (mz) 0 0 0
Volume of peat removed from borrow pits
(m*) 0 0 0
Peat removed from turbine Total
foundations/hardstands Exp Min Max
Method used to calculate CO, loss from Rectangular with vertical
foundations walls
Calculation method code 1
No. of turbines 0 0 0
Diameter at surface (m)
Diameter at bottom (m)
Depth of foundations (m)
"Area" of land lost in hard-standing (mz) 72652 72652 72652
Volume of peat removed from foundation
3 117851 | 117851 | 117851
area (m”)
Total
Peat removed from access tracks Exp Min Max
Floating roads
Length of access track that is floating road
(m) 2.3 23 23
Floating road width (m) 10 10 10
Floating road depth (m) 0 0 0
Area of land lost in floating roads (mz) 23 23 23
Volume of peat removed for floating roads 0 0 0
Excavated roads
Length of access track that is excavated
road (m) 3 3 3
Excavated road width (m) 10 10 10
Average depth of peat excavated for road
(m) 1.7 1.7 1.7
Area of land lost in excavated roads (mz) 145234 | 145234 | 145234
Volume of peat removed for excavated
roads 206969 | 206969 | 206969
Rock-filled roads
Length of access track that is rock filled
road (m) 41 4.1 4.1
Rock filled road width (m) 0 0 0
Rock filled road depth (m) 0 0 0
Area of land lost in rock filled 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) 145257 | 145257 | 145257
Total volume of peat removed due to
access tracks (m°) 206969 | 206969 | 206969
Additional peat excavated -
(not already accounted for above)
Volume of additional peat excavated (m®) 212323 | 126083 | 126083
Area of additional peat excavated (mz) 127388 | 91588 | 91588
[RESULTS Total
Exp Min Max
Total volume of peat removed (m’) due
to windfarm construction 537143 | 537143 | 537143
Total area of land lost due to windfarm
construction (mz) 345297 | 345297 | 345297

Click here to move to 5b. CO2 loss from
removed peat

Click here to move to Payback Time

[Ciick here ]

Construction Area 1
Exp

Min Max

0

72652 72652 72652

117851 117851 117851

Volume of Peat Removed

Note: % site lost by peat removal is estimated from peat
removed in borrow pits, turbine foundations, hard-
standina 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 hottom of this worksheat
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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 0.01 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 537143 537143 537143
CO, loss from removed peat (t CO,) 138398 2775 370975
CO, loss from undrained peat left in situ
Total area of land lost due to windfarm construction (ha) 35 35 35
CO, loss from undrained peat left in situ (t CO, ha'1) 861 780 799
CO, loss from undrained peat left in situ (t CO,) 29719 26920 27600
CO, loss attributable to peat removal only
CO, loss from removed peat (t CO,) 138398 2775 370975
CO, loss from undrained peat left in situ (t CO,) 29719 26920 27600
RESULTS
CO, loss attributable to peat removal only (t CO,) 108679 -24145 343374

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
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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 15 15
drainage features at site (m)
Peat affected by drainage around Total
borrow pits Exp Min Max
Number of borrow pits 0 0 0
Average length of pits (m) 0 0 0
Average width of pits (m) 0 0 0
,(B\n\:)erage depth of peat removed from pit 0.0 00 0.0
f\r;i? affected by drainage per borrow pit 900 900 900
Total area affected by drainage around 0 0 0
borrowpits (m?)
Total volume affected by drainage 0 0 0
around borrowpits (m>)
Peat affected by drainage around Total Construction Area 1
turbine foundation and hardstanding Exp Min Max Exp Min ' EVe
No. of turbines 0 0 0 0] 0
Average length of turbine foundations at
23 0
base (m)
Average width of turbine foundations at
23 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)

1.7

52

35

1.7




Maximum depth of drains (m)

OFFICIAL

Total length of foundation and
hardstanding (m)

Total width of foundation and
hardstanding (m)

Area affected by drainage of foundation

0 0 0
and hardstanding area (m2)
Total area affected by drainage of 0 0 0
foundation and hardstanding area (m2)
Total volume affected by drainage of 0 0 0
foundation and hardstanding area (m3)
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) 10.0 10.0 10.0
Aver_age depth of drains associated with 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 (m°)
Excavated Road
Length of access track that is excavated
3 3 3
road (m)
Excavated road width (m) 10 10 10
Average depth of peat excavated for 17 17 17
road (m)
Area affected by drainage of excavated
vled by crainage of excav 90 90 90
roads (m?)
Volume affected by drainage of
3 77 77 77
excavated roads (m”)
Rock-filled roads
Length of rock filled road that is drained
(m) 0 0 0
Rock filled road width (m) 0 0 0
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Assumption: Area excavated is
assumed to be a circle

Avera.ge depth of drains associated with 0.0 00 0.0
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 (m?)
Total ffected by drai f

otal area a ecze y drainage o 90 90 90
access track (m?)
Total vol ffected by drai f

otal volume a fc ed by drainage o 77 77 77
access track (m”)
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 12 19 12
trenches (m)
Total area affected by drainage of cable 0 0 0
trenches (m?)
Total vol ffected by drai f

otal volume a ec3e y drainage o 0.00 0.00 0.00
cable trenches (m”)
Drainage around additional peat Total
excavated Exp Min Max
Vol f additional t ted
(n‘:;)’me ot addiiional peat excavate 212323.0 0.0 |126083.0
Area of additional peat excavated (m?) 127388.0 91588.0 | 91588.0
Average depth of excavated peat (m) 2 0 1
Radius of area excavated (m) 201 171 171
Fr:)dlus of excavated and drained area 216 186 186
Total area affected by drainage (m?) 19685 16799 16799
Total volume affected by drainage (m®) 32810.32 0.00 [23126.13
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Total
RESULTS Exp Min Max
Total ffected by drai due t
(.) al area a zec (- y arainage due to 19775 16889 16889
windfarm (m®)
Total vol ff i
otal volume affected by drainage 32886.82 76.5 |23202.63

due to windfarm (m°)

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

drained peat
Click here to move to Payback Time

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.
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CO; loss due to drainage

al, 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

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

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).

Expected Minimum Maximum
Drained Land
Total area affected by drainage due to wind farm construction (ha) 2 2 2
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 Decommissionin:
Total volume affected by drainage due to wind farm (m3) 32887 77 23203
C Content of dry peat (% by weight) 53 20 64
Dry soil bulk density (g cm’3) 0.13 0.01 0.29
Total GHG emissions from Drained Land (t CO, equiv.) 8474 0 16025 Assumption: Losses of GHG from
Total GHG Emissions from Undrained Land (t CO, equiv.) 7523 0 10957 "ra'"eg,f;;gn”izﬁ'ﬁ,'?jjg'ﬁ;‘jTﬁeve the
emission period.
Calculations of C loss from Drained Land if Site IS Restored after Decommissioning
1. Losses if Land is Drained
- - ion: The drained soil is not

Flooded period (days year ') 0 0 0 ) flooded at Ialny time of the year.
Lifetime of windfarm (years) 30 30 30
Time required for regeneration of bog plants after restoration 10 5 15
(years)
Methane Emissions from Drained Land

L N " N S N N Note:Conversion = (23 x 16/12) =
Rate of methane emission in drained soil ((t CH,-C) ha™ yr) 0.001 0.015 0.016 30.67 CO, equiv. (CH,-C)"
Conversion factor: CH4-C to CO, equivalents 30.67 30.67 30.67 b
CH, emissions from drained land (t CO, equiv.) 3 28 36
Carbon Dioxide Emissions from Drained Land
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr'w) 24.28 22.75 25.50
CO, emissions from drained land (t CO,) 1921 1345 1938
Total GHG emissions from Drained Land (t CO, equiv.) 1917 1317 1974
2. Losses if Land is Undrained
Flooded period (days year'1) 178 178 178
Lifetime of windfarm (years) 30 30 30
Time required for regeneration of bog plants after restoration 10 5 15

ears)

Methane Emissions from Undrained Land
Rate of methane emission in undrained soil ((t CH,-C) ha” yr') 0.00 -0.02 0.16
Conversion factor: CH4-C to CO, equivalents 30.67 30.67 30.67 *’—INO‘e:COr\VefSi(?n =@ ikRE)=
CH,, emissions from undrained land (t CO, equiv.) ) 28 202 SU67IC 0 squil(CLiC)
Carbon Dioxide Emissions from Undrained Land
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr'w) 18.67 22.75 4.19
CO, emissions from undrained land (t CO,) 1704 1345 1148
Total GHG Emissions from Undrained Land (t CO, equiv.) 1702 1317 1350
3. CO, Losses due to Drainage
Total GHG emissions from drained land (t CO, equiv.) 8474 0 16025
Total GHG emissions from undrained land (t CO, equiv.) 7523 0 10957
RESULTS
Total GHG emissions due to drainage (t CO, equiv.) 951 0 5068
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Emission rates from soils

Note: Note, CO, losses are using two : IPCC default logy 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 [Gick here

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

Calculations following IPCC default methodology p d i
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™) . . 169 169 169 monthly mean temperature and the
Annual rate of methane emission (t CH,-C ha™ yr™') 0.219 0.219 0.219 lengths of inundation (iPcc. 1997, Revised
o o 4 4 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 ieci istics (IPCC, 1997) provided for acid bogs is 11 (1-38) mg
- - CH,-C m2day"' x 365 days; 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 3:...3?5 ":Y;?(’f;;‘a”"“’“““ 1989,
em. 8, 307-
Annual rate of carbon dioxide emission (t CO, ha™ yr™) 35.2 35.2 35.2 4
Assumption: CO, emissions on
. . drainage of organic sails 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
- - - [t te climat
Total area affected by drainage due to wind farm construction (ha) 2 2 2 - TQZ?'?;SCJ‘r::‘e;v(';;”ij';f and
Total volume affected by drainage due to wind farm construction (m®) 32887 77 23203 — - _ _ _
Hate: Garbon dioxide emissions from acid bogs. Equation derived by regression analysis against w
; L . . measurements (Mayak et al, 2008). The equation dervedwas e =
Soil Characteristics that Determine Er Rates = {3.667/1000)x ({6700 x exp{-0.26 x exp(-0.0515 x ({W:«100}-50)))} + ((72.54 = T) - 800)) ;=
Average annual air temperature at the site (°C) 10 6 14.8 Rz is the annual rate 0T CO; emissions (1 GO (ha) yr') - —
verage annual peattemperature(*C) and 1
) Wis the water table 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 #=0.05) f=
Average water table depth of drained land (m) 1.66 1.00 137 Evaluation against 29 independent experiments shows a significant assodation (= 0.21; P=0.08} and

an average error 0f 30231 CO; ha” yr* whichis non-significant (P<0.05) (Smith etal, 19397).

Annual Emission Rates following site specific methodology RS A 2009 THE SO e TVEawE

Acid bogs — Reve= (11000) x (500 x exp(-0.1234 = (Wx100)] + ({3.529 = T] - 36.67)
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr™') 24.28 2275 25.50 where R, is the annual rate of CH, emissions (1 CH,-C (haf" yr}

L . . " EI T= salalrt ture(#Gjand -
Rate of carbon dioxide emission in undrained soil (t CO, ha" yr') 18.67 22.75 4.19 ioite it g‘g;:ﬁnir_“ Hateien :
Rate of methane emission in drained soil ((t CH,-C) ha™ yr") -0.001 -0.015 0.016 TR squslionisH oW B MICEI cOmt oW D sasttement (il o ]
" " ¥ |Evaluationagainst 7 independent expenments shows a significant association 81; P=0.05)and an
Rate of methane emission in undrained soil ((t CH,-C) ha™ yr') 0.00 -0.02 0.16 average error of 27 0H,-C ha yr' (significance not defined due to lack of replicates - Smith et al - ~
Fens —— R
— — - - S
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr™') 65.18 62.67 67.87 4 Note: Garbon dioxide emissions from fens. Equation denved by regression analy sis against 44 —
- . ) . B — s its (Mayak et al, 2008). TF tion derived w
Rate of carbon dioxide emission in undrained soil (t CO, ha'! yr ') 55.58 62.67 10.46 (el o frtataaitia il

(3.667/1000) % (16244 x exp(-0.175 x exp(-0.073 x ((Wx100)-50)))+{153.23% Tl

Rate of methane emission in drained soil ((t CH,-C) ha' yr'*) -0.003 -0.006 0.000 - 15 the annual rate of CO- emissions (£ GO (ha) yr),
average annual peattemperature(°C) and

Rate of methane emission in undrained soil ((t CH,-C) ha' yr’w) 0.00 -0.01 0.21 Wis the water table depthim). j- / g
0.42, P> 0.05}, L ’_/-——/

The equation shows a significant correlationwith measurements (r®
Evaluationagainst 18 independent expenments shows a significant assodation( .56; P=0.05}and

Selected emission characteristics following site SEeCi1fiC :’ﬂe‘hOdMOQY an averageerror of 21081 GO; hiat yr (significance not defined due to lack of replicates-Smith et al, 1397 =
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr’ 24.28 22.75 25.50
( 2 y' ) 4 Note: Methane emissions from fens. Equation derived by regression analysis against expenmental data

Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr™) 18.67 22.75 4.19 from 35 measurements (Mayaket al, 2008). The equation derived was i

P - - E By = (1/1000) x (-10+563.62 x exp(-0.087 x (Wx 100))+(0.682x T))
Rate of methane emission in drained soil ((t CH,-C) ha™ yr') -0.001 -0.015 0.016 |5ms'annualratsnrcfﬁsmlssinnsntGH,-Jf:|i1a'r yri), s

L . . " S . average annual air temperature (°Cjand —
Rate of methane emission in undrained soil ((t CH,-C) ha™ yr'') 0.00 0.02 0.16 Wi iaviiier tabis denfit o ‘ / e

The equation shows a significant correlation with measurements (£ =0.41, P=0. /

RESULTS Evaluationagainst 7 independent experiments showsa significant association (r==0.69; P=0.05} and ] -1

. an average error of 164t CH.-C ha™ yr' (significance not defined due to lack of replicate-Smith et al, 1967 -
Selected Emission Rates = - Tl e e

Rate of carbon dioxide emission in drained soil (t CO, ha'! yr") 24.28 22.75 25.50
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr'") 18.67 22.75 4.19
Rate of methane emission in drained soil ((t CH,-C) ha™ yr™) -0.001 -0.015 0.016
Rate of methane emission in undrained soil ((t CH,-C) ha™' yr™") 0.00 .0.02 0.16

Click here to move to 5d. CO2 loss from drained pea_

Click here to move to Payback Time

Emission rates from soils

Note: Note, CO, losses are using two : IPCC default logy 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).




TIICARBON TOOL

Ch 15: Material Assets Distance

Assumptions

TII Embodied Carbon Tool Inputs (f:tips:/web i ie/index himl) TII Transport Inputs (hitps:/web.tii.ie/index.html)

Truck T T
Types Embodied Traffic
Carbon

Total no.
Truck
Loads

Material Distance (km)

Transport

et (km) TCOZe

Sub-Category

Transport Type

* Please note the Aggregates Imported Line Item has been split for the embodied carbon assessment due to the available information on imported stone. Transport emissions for this line item have not been split.

32.775 Series 1700 Structural In Situ In Situ Concrete, General 17,638,952.00 kg 14322.829 HGV - Ricid -
Concrete 983 Trucks Concrete Concrete - A &t 27920 28.689
v v General verage
Delivery and Removal of 100 Large Artic 82775 HGV- All - Average |  15737.7 17.068
Plant v
Fencing and Gates, Large Artic 32.775
Geotextiles, Drainage 17 HGV- All - Average 139.6 0.151
Pipes v
Steel 59 Large Artic v 32.775 Other Structural Anchorages and hc.)ldmg 1180 tonnes 2115.858 HGV- All - Average 14307 15.516
v Steelwork down bolt assemblies
l?uctmg and Cabling 98 Large Artic 32.775 HGV- All - Average 053.93 1035
(internal) v
Substation Building 230 .
Materials and Equipment 70 | Trucks HOV - Articulated - | 764, 47 8.584
] Average
(excluding aggregates) v
Refuelling for Plant 128 Large Artic 82.775 HGV- All- 10260.6 11.128
v Average
N4 Series 700 - Pavements Pavement Aggregates and sand from 2,431,696.00 kg 14.712
base and recycled resources, no heat
Aggregates Imported v 32.775 subbase treatment, bulk, loose HGV - All -
(Sand, Blinding, Stone)* 1073 Trucks v Series 3400: Brickwork Blockwork General Stone 19,028.30 tonnes 1503.236 | Average 476.9 0.517
Blockwork and Stonework | and
v Stonework
Materials for Grid Large Artic v 32.775 Series 600 - Earthworks Backfill/Fill Aggregates and sand from | 13,840,000.00 kg 876.072 HGV - All -
. 692 secondary resources, bulk, 5484.35 5.948
Connection Average
v loose
Grid Route v 32.775 Series 600 - Earthworks Backfill/Fill Aggregates and sand from 800,000.00 kg 50.64 HGYV - Articulated -
. 40 Trucks secondary resources, bulk, 8236.4 9.264
Reinstatement Average
v loose
Grid Route — Excavated 32.775 .
Material to Licenced 499 | Trucks HGV - Articulated - | | g oo 1,303.246
Average

Disposal Facili v
Total 18,883.35 137.74

Pre-Construction Activities

Clearance Category ‘ Sub-Category Activity Emissions tCO2e
Felled Forestry Demolition and Site Clearance | General Clearance General Clearance - Mixed Forest 73.6 | ha 97.406
Peatland (i.e., area of excavated material) | Demolition and Site Clearance | General Clearance General Clearance - Peat Bogs 30.9 | ha 13.576



https://web.tii.ie/index.html
https://web.tii.ie/index.html

Construction Excavation Activities

Excavation Infrastructure Excavation Category Excavation Subcategory Activity Quantity Uni Activity tCO2e

Site Won Material used for the Existing
Development Earthworks - Excavation General Excavation General Excavation - Rock 496,614.65 9661.65

Total Total 9661.65




Macauley Assumptions

Item Description Assumption
As identified in Appendix 6-2 Peat and Spoil Management Plan, The estimated total area of the upper scar is about 2.4ha with the total failure volume from the upper
scar estimated at 65,000m3.
The estimated total area of the lower scar is about 1.18ha with the total failure volume from the lower scar estimated at 21,240m3.
IS)E ZteDlsturbed from November 2020 Peat Total failure volume is therefore 65,000m3 + 21,240m3 which is 86,240m3. 86,240m3
The actual volume of failed material that left the failure scar would be less than the total failure volume as a notable proportion of the failed material still remains in the
upper scar. However, it has been assumed that all peat (i.e., 86,240m3) has been lost for the purposes of the carbon assessment contained in Chapter 11 of the rEIAR.
Value was Manually Inputs into the Macauley Tool Worksheet 5a. Volume of Peat Removed and 5b. COZ2 Loss from Removed Peat.
Fxcavated Peat from the Existing As per Section 4.4.1.7.1 of Chapter 4 of the rEIAR, approximately 450,903m3 of peat has been excavated as part of the Existing Development.
Development (volume) 405,903.00m3
P Value was Manually Inputs into the Macauley Tool Worksheet 5a. Volume of Peat Removed and 5b. COZ2 Loss from Removed Peat.
Fxcavated Peat from the Existing As per Section 4.4.1.7.1 of Chapter 4 of the rEIAR, an area of approximately 309,474m2 has been excavated as part of the Existing Development.
Development (area 309,474.00m2
P (area) Value was Manually Inputs into the Macauley Tool Worksheet 5a. Volume of Peat Removed and 5b. COZ2 Loss from Removed Peat.
Embodied Carbon Assumptions
Item Description Assumption
Volume of Concrete Mixer Calculation completed based on the average concrete mixer holding 8m3 of concrete 8
Volume of Average Artic Truck Calculation completed based on the average artic truck having a carrying capacity of 20 tonnes 20
Ducting and cabling (internal) Embodied carbon of electrical equipment not included as an option in TII Carbon Tool -
Grid connection cable laying Embodied carbon of electrical equipment not included as an option in TII Carbon Tool -
There will be approximately 7,864m3 of concrete required for the Proposed Project., The TII Carbon Tool requires this material to be in kg.
The density of concrete to be used at the Existing Development is assumed to have average density of approximately 2,243m3/kg. Based on an assumed 7,864m3 of
Volume of Concrete Material concrete being required (based on 983 truckloads of concrete with a 8m3 carrying capacity) this would result in approximately 17.638.952kg being used for the Existing 17,638,952.00kg

Development
Calculated from 'Cement General (UK Average) emission factor as provided in the TII Carbon Tool.

Source: ICE v4. ICE DB Advanced V4.0 - Dec 2024

Volume of Steel

An assumed 1,180 tonnes of steel is required (based on 59 truckloads of steel with a 20 tonne carrying capacity) for the Proposd Project
Calculated from 'Anchorages and holding down bolt assemblies' emission factor as provided in the TII Carbon Tool.

Source: ICE (2013), CESMM4 Carbon & Price Book 2013

1,180 tonnes




There will be approximately 21,460 tonnes of imported aggregate (sand, blinding and stone) required for the Existing Development. Stone volumes have been
extracted from this total volume and are outlined below (i.e. 11,193.12m3/19,028.3tonnes). The remainder has been assumed to be sand/blinding. The TII Carbon Tool
require this material to be in kg.

Imported Aggregate (Sand) Based on an assumed 2,431.7 tonnes of sand/blinding being required (based on 1,703 truckloads of material with a 20 tonnes carrying capacity and assuming that 2,431,696.00kg
19,028.3 tonnes of stone are imported separately) this would result in approximately 2,431,696kg of sand and blinding being used for the Existing Development.

Calculated from 'Aggregates and sand from recycled resources, no heat treatment, bulk, loose' emission factor as provided in the TII Carbon Tool.

Source: ICE v4. ICE DB Advanced V4.0 - Dec 2024
There will be approximately 11,193.12m3 of stone imported to the Existing Development. The TII Carbon Tool Requires this material to be in tonnes.

Based on an assumed 11,193.12m3 of material and an assumed density of stone equating to 1.7t/m3, there will be approximately 19,028.3 tonnes of stone being
imported for the Existing Development.

Imported Aggregate (Stone) 19,028.30 tonnes
Calculated from 'General Stone' emission factor as provided in the TII Carbon Tool.
Source: National Highways Carbon Tool v2.4. Note - ICE V4 database does not provide an update for this material.
There will be approximately 13,840 tonnes of imported aggregate required for the Existing Development. The TII Carbon Tool require this material to be in kg.
Based on an assumed 13,840 tonnes of sand/binding stone being required (based on 892 truckloads of material with a 20 tonnes carrying capacity) this would result in
Materials for Grid Connection approximately 13,840,000kg being used for the Existing Development. 13,840,000.00kg
Calculated from 'Aggregates and sand from recycled resources, no heat treatment, bulk, loose' as provided in the TII Carbon Tool.
Source: ICE v4. ICE DB Advanced V4.0 - Dec 2024
There will be approximately 800 tonnes of imported aggregate required for the Existing Development. The TII Carbon Tool require this material to be in kg.
Based on an assumed 800 tonnes of sand/binding stone being required (based on 40 truckloads of material with a 20 tonnes carrying capacity) this would result in
Grid Route Reinstatement approximately 800,000kg being used for the Existing Development. 800,000.00kg

Calculated from 'Aggregates and sand from recycled resources, no heat treatment, bulk, loose' as provided in the TII Carbon Tool.

Source: ICE v4. ICE DB Advanced V4.0 - Dec 2024

Please note that the assumptions for the embodied carbon and traffic assumptions are made based on best estimates of material sources. In reality the location of material sources will be dependent on what is available at the time of construction. The implications of distance variations on the

estimation for carbon calculations is of a very low magnitude within the context of the overall carbon calculations and considered appropriate for the purposes of assessment in the EIAR.

Traffic Assumptions
Item Description Assumption
Import (P) Distance For modelling purposes, the average distance from Port of Dublin and Port of Galway, Co. Galway for transport of all other materials for the Site 230
Quarry (Q) Distance For modelling purposes, the average distance from proximate city/towns to the Existing Development for transport of construction materials to the Site 32.775

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 HGVs and used Average laden weight. 1.02756

Concrete Mixer Emission factor




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

Large Artic Emission Fact
arge Arte fmission Factor HGVs and used Average laden weight. 2024 DEZNZ emission factors - "'WTT - delivery vehs & freight' tab, all artics HGVs and used Average laden weight.

1.0845

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

Truck Emissions Factor HGVs and used Average laden weight. 2024 DEZNZ emission factors - 'WTT - delivery vehs & freight' tab, all Rigids HGVs and used Average laden weight.

1.02756

Please note that the assumptions for the embodied carbon and traffic assumptions are made based on best estimates of material sources. In reality the location of material sources will be dependent on what is available at the time of construction. The implications of distance variations on the
estimation for carbon calculations is of a very low magnitude within the context of the overall carbon calculations and considered appropriate for the purposes of assessment in the EIAR.

Carbon Fixing Vegetation Assumptions

Item Description Assumption
Calculation of Carbon Storage Potential in The carbon storage capacity of replanting forestry will vary over time as vegetation matures and land use and the baseline environment change. Therefore, while it can Not considered in assessment or
Replanting Measures be assumed that forestry replanting that has occurred elsewhere in the State will result in an increased capacity of carbon storage due to the carbon storage potential quantified

that exists within this habitat, to ensure the assessment contained in Chapter 11 is identified under a theoretical precautionary scenario the quantification of these
potential carbon savings (via an increase in carbon storage potential) has not been included in the carbon savings assessment. Please note, the carbon sequestration
potential associated with the replanting of forestry 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.

Calculation of Carbon Loss from removal of | 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 Not considered in assessment or
carbon fixing vegetation consistent national-level field data and methodologies limits the ability to make accurate projections on carbon sequestration potential for other carbon fixing habitat quantified
types, i.e., hedgerow, grassland, etc., and therefore carbon loss associated with removal.

Pre-Construction Activities
Item Description Assumption
As per Section 4.4.1.7 of Chapter 4 of the rEIAR, a total of 73.6ha of forestry has been felled as part of the Existing Development.

Forestry Felling Calculated from 'Mixed Forest emission factors as provided in the TII Carbon Tool. 73.6ha

Source: ICE (2013), CESMM4 Carbon & Price Book 2013
As per Section 4.4.1.8.1 of Chapter 4 of the rEIAR the total area of excavated peat will be approximately 309,746m2. The TII Carbon Tool requires this value in
hectares (ha).

Therefore, there will be 30.9ha of peatland cleared for the purposes of excavating peat from the Existing Development

Peatland (i.e., area of excavated material) 30.9ha
Calculated from the 'General Clearance - Peat Bogs' emission factor provided by the TII Carbon Tool.
Source: ICE (2013), CESMM4 Carbon & Price Book 2013 — note, assumed same as General Clearance — general site clearance
As identified in Section 4.4.1.3 of Chapter 4 of the rEIAR, approximately 507,808.35m3 of rock has been won on site for use as part of the Existing Development.
Approximately 496,614.65m3 of rock has been used to date as part of the Existing Development. The use of the 496,614.65m3 of rock has therefore been utilised within
. . the TII Carbon Tool.
Rock Excavation at the Existing 496,614.65m3

Development Calculated from 'General Excavation - Rock' as provided in the TII Carbon Tool.

Source: ICE (2013), CESMM4 Carbon & Price Book 2013 - note, average of all rock depths




Subject Developmnt

%age Breakdown of total
Subject Development  Maximum

Origin of Losses Expected

Losses due to reduced carbon fixing potential

1,339

0.5%

1,793

Losses from soil organic matter 109,630 38.5% 348,442
Losses associated with embodied carbon in construction materials 18,883 6.6% 18,883
Losses associated with traffic and transport movements 138 0.0% 138
Lossess associated with pre-construction activities 111 0.0% 111
Lossess associated with construction activites 9,662 3.4% 9,662
|Existing Development Total 139,763 49.1% 379,029
Losses due to turbine life (e.g., manufacture, construction, decommissioning) 76,329 26.8% 76,329
Losses due to reduced carbon fixing potential 439 0.2% 1,793
Losses due to backup 43,641 15.3% 43,641
Losses from soil organic matter 21,999 7.7% 348,442
Losses associated with embodied carbon in construction materials 2,164 0.8% 76,329
Losses associated with traffic and transport movements 122 0.0% 122
Lossess associated with pre-construction activities 162 0.1% 162
Lossess associated with construction activites 73 0.0% 73

Prospective Development Total 144,929 50.9% 546,891
Subject Development Total 284,692 100.0% 925,919

MW per annum

MW for 25 years

of the total amount of carbon dioxide emissions that will

53,097 21% be offset by the Subject Development
1,327,425.00 64.3 months of operation to offset construction and operation
5.4 Years

%age Breakdown of total

Maximum

Origin of Losses

Expected

Subject Development

Losses due to reduced carbon fixing potential 1,778 0.6% 3,586
Losses from soil organic matter 131,629 46.2% 696,884
Losses associated with embodied carbon in construction materials 21,048 7.4% 95,212
Losses associated with traffic and transport movements 260 0.1% 260
Lossess associated with pre-construction activities 273 0.1% 273
Lossess associated with construction activites 9,734 3.4% 9,734
Losses due to turbine life (e.g., manufacture, construction, decommissioning) 76,329 26.8% 76,329
Losses due to backup 43,641 15.3% 43,641
Subject Development Total 284,692 100% 925,919
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