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[Results :
PAYBACK TIME AND €0, EVISSIONS
s of rpaeing Dy loas of  from the altn dus 1o

{teoem cosl-sred copacity or grid-méx.

[ Exp.  Min  Max

1. Windfarm CO, emission saving over...

...coal-fired electricity genaration ({00, y') 441 432 450
...grid-mix of elactricity generation (IC0; yr') o o
...fossil fusl - mix of eleciricity generation (IGO0, yr') 188 184 202

2. Losses due io turbine life (ag. manufacture,
consiruction, decomssioning)

Energy output from windfarm over Metime (MWh) 18336 15388 18678
Total CO; lossss dus to wind farm (t CO, 8q.)

3. Losses due to backup 9360 9165 9555

4. Losses due to reduced carbon fixing potertial 1 188 s

5, Lesses from sol organic matter 4 -2 451

6. Losses due to DOC & POC leaching L] o L}

7. Losses due to falling forestry 4088 3931 4203
Total losses of carbon dioxde 28275 3035 S8
B, Total GO, gains eunwlmw-mnufmﬂ CO; eq.)

8a Change In dus 1o

bogs o ] ]

8b. Change in amissions due lo improvement of falled

forustry o ] o

Be. Change in amissions dua lo restoration of peat from " ° o

barrow pits

Bd. Change in emissions dus o removal of drainage from
ions &

Chick horo to rotum to Input data [CHDEIGIS]
Click here to raturn o instructions RN

Molﬂmu]..ﬂ_ﬁi“bmwunh!km} i S i
(TARGET ratio by 2030 (electricity generation) < 50 g /kWh) .

Total in emissions due to im ants L] [ []
Trom ddfersnt sources
RESULTS
O Turbine life
Exp. Min. Max,
[Met amissions of carbon dioxids (t CO; vl @ Backup
075 IS ase Wiog
Carbon Payback Tima e
-.coal-fired electricity genaration (yoars) s (1] ®2 @50 crganic carbon
grid-mix of electricity ganeration (yaars) a0 MIA HTA
-fossil fusl - mix of slectric 128 e 14 BLOCRFOE
Ratl -fwnmr
o mwmﬂw::on e [F—— @ Management of forestry
Bimproved degraded bogs

Eimproved felled forestry

O Restored barrow pits

DStop drainage of foundations

s Greenhouse gas emissions

.
Y

Grewnhouss gas smissicns | 00y )
-E8EE
DOC A POC
Irrgraved fabed formsiry
Rastored borrow pis.

~BHEEREFE

Carbon payback time using fossii-fuel mix as counterfactual

™

DOC & POC

11ty
|

Click hare fo retum to Input data

hare to retum to

Rnsioned borow plts

Siop drainage of foundatians

Data used in barchar of carbon payback time using fossil-fue! mix as counterfactual

Gresnhouse gas emissions

Exp. Min Max
Turbine ife 12052 280 280
Backup 9360 195 185
Bog plarts 361 173 255
Soil organic carbon 436 456 1015
0OC & POC o 0 0
Management of forestry 4066 135 137
Improved degraded bogs [] o o
Improved felled forestry L] o [
Reslored borrow pits 0 o o
Stop drainage of foundations o o o

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

(Greanhousa gas emissions Carbon paybiack time (manths)
Exp, Min, Max. Exp. Min. Max,

Turbina ife 12052 280 280 ™ 17 7

Backup 9380 185 165 568 12 12

Bog plants 361 173 285 2 1 15

Seil organic carbon 438 456 1015 26 i B0

DOC & POC o [] o o o 0

Management of forestry 4066 135 137 247 8 B
Improved degraded bogs o ] o ] o o
Improved lalied lorestry o ] ] 0 o ]
Flestored bormow pits o ] o (] o 0

Stop drainage of foundations o '] o o o o

26275 1583




Windfarm CO, emission saving

Note: The tatal emission savings are given by estimating the total p electrical output of the Click here to move to Payback Time |Click here
windfarm multiplied by the emission factor for the counterfactual case (coalfir and electricity
from grid)

Total Forestry Area 1 Forestry Area 2 " Forestry Area3d Forestry Area 4 ~ Forestry Area 5
Values taken from input sheet | Exp | Min

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

Power Generation Characteristics

Mo. of turbines 3 3 3 ) 0 0 0 0 0 ] 0
Power rating of turbines (turbine
4.8 47 49 ! L ! 4.8 g y .E ] g 4.8 d 4. 4.8
capacity) (MW)
Power of windfarm (MW) 14.4 14.1 14.7 0 ] 0 ] ]
Estimated downtime for

maintenance etc (%) g : ¢ g ’ —=|= _ e 2

Counterfactual emission factors
Coal-fired plant emission factor (t

A = 3 9 0.945 945 : . G .8 845 045 0.945
co, MWh") 0.945 | 0.945 0.945 KRS 0.945 0.94 0.945 0.845 0.945 0.945 0.94
Grid-mix emission factor (t CO.
MWH™) ( £ 0.207 | 0.207 | 0.207 [EelIir . e-lVr ANV Wl1 ¥ 0.207 | 0207 | 0,207 0.207
Fossil fuel-mix emission factor (t
X . K 0.4 424 42 . . { 24
o, MWh") 0424 | 0424 | 0424 EYEEEF 0.424 0424 | D424 0424 0424
Calculation of capacity factor 1 Direct input of capacity factor
Exp Min Max
Entered capacity factor (%) 0.37 0.37 0.37
[Parameters Slope (a) fercept (6]
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 1392.5 1392.5 -4291.9 | 42919 -4291.9
= Forestry Area 1 Forestry Area2 Forestry Area 3 =| Forestry Area 4 i Forestry Area §
Calculationl acity factor :
from fo fE I CeIanE Exp Min Max ; Exp 4 .l\.ﬂ"in ] _Mal_ I Exp Min __Mfi__ Exp Min Max ._..E’p M.I.'l._.___M“
Wind spee’t_igaﬁ@alculatad in7d [ SR A S SHHAR SHRRHAHE SRR RO HHEHERE TR SRR R SRR i T R
Average sitéwiridspeed (m s™) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Anpual theoretical energy output : =
LRt W 42048 41172 42024 | 4204 41172 42924 4204 4117 42924 42048 41172 4 | 4204 41172 42924
from: turbine (MW turbine™ yr') 8 2048 2 429 7 B
=1 — 1 Partial Partial Partial Fartial Partial Pariial Partial 1 E Partial Partial Partial
— '-; ! Cane power power power power power powar por v power power power
Power curve '..:‘ﬁ ALe= : 3 e nﬁl.n.r.e-u curves for curves for curves for curves for' curves for curves for o - for | curves for curves for curves for
r v, | ] ' different  different  different  different  different  different  diff ent  different | different | different | differant
% —4 | | | turbines wirbines turhines turbines urbines turbines turd Nines lurbinas turbings lurbines turbings
(Powsr qumve cade) = . % { I 1 0 0 0 0 (1 o (] 0 o 0 0 0
Slope (a) ~4 w I | Exp Min Max Exp Min Max Exp Min Max Exp Min Max
Intercept (b) l-g |3 & i 0 Exp Min Max Exp Min Max =) Min Max Exp Min Max

o
Annual power outpl.l from an

o a1 8 | B SHOHEHE S SHEEEI SRR SHEAITHE SO SR S (RO SHEHBEHT FHEEHE W R R i
individual turbine (MW turbine™ yr') | |

Calculated capacity factor (%) T A B T RO, T, TR, TR TITENT TR #HHHER THHAN S TR TRV THeiain




Direct input of capacity factor
Capacity factor(%)

0

Total

Calculation of annual energy output from wind farm

0

Annual energy output from

467

457

windfarm (MW yr")

[RESULTS
Windfarm CO, emission saving

over...
...coal-fired electricity

generation (tCO, yr™)
...grid-mix of electricity

generation (tCO, yr”)

...fossil fuel - mix of electricity
generation {tCO, yr")

441

97

Total

431.874

94.6009|

193.772

450.251

98.6265

202.018

Click here to move to Payback Time |Click here

Forestry Area 1

Windfarm CO, emission saving

nNOoma; | Ne 1013l BMISSIion Savings are given oy

from arid)

ne o1l p

multiplied by the emission factor for the counterfactual case (coal-fire generation and electricity

output o1 Ine

~ Forestry Area2

~ Forestry Area3d

Forestry Area 4

Forestry Area §
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[Emissions due to backup power generation brl::e- WLr': gmnnlatad ;lsv:mmy Il:) |r*:l:1ﬂy fable, p “’{Nutzlﬂzgs‘} I = to WEWM = i Ly
Y 3 mi umer demand Backu, power BCCOT
T i T A A e R T 2 LS b wgmeraﬂpru?:ou:ww::uﬁp\ewsupﬂy s hner THIS bociion oiae Al sl b obiined roem & fos il
fuel source. mahlgh level of wind power penetration in the overall generating mix, and with current grid
) q the capacity for fossil fuel backup may become strained because It is being used to
bal the fluctuati with a variable and highly unpredictable output from wind turbines
Expected Minimum Maximum (White, 2007). The Carbon Trust (Carbon Trust/DTI, 2004) concluded that increasing levels ut intermittent
generation do not present major technical ssues at the p of i by 2010 and 2020, but
Reserve capacity required for backup the UK renewables target at the time of that report was only 20%. thn national fdlance on wind power is low (less|
No. of turbines 3 3 3 than ~20%), the additional fossil fuel generated power req dered o be insignificant and may
5 : . " ¢ beobwmmmhlnhsmmngmmdmpmmmdaad 2004). However, as the
Power rating of turbines (turbine capacity) (MW) 4.8 4.7 49 national supply from wind power increases above 20%, without imp ts in grid mar techniques,

i A emissions due to backu atl becom significant. The extra ity needed for backup
POt T 1) i ] 7 po.verm ol is % pgw ymeted ::nbr:?% amngugemm ity of the wind phn':?:nwmd power contributes
Rated capacity (MW yr') 126144 123516 128772 more than 20% to the national grid (Dale et al 2004). Moving towards the SG target of 50% elecricity generation
Extra capacity required for backup (%) 5 5 5 from "“‘9‘:9“9 S 9‘:‘1;‘“'"" iy o be required in ‘“g: :" I mﬂmm"d
Additional emissions due to reduced thermal efficiency of 10 10 10 m;;d o o TS A aise i St mioters. g
the reserve generation (%) and other devel e fm«. given current grid mmm m. ftis s;aeszg :&w

i - 5% exdra capacity should be power generation power more
Reserve capacity (MWh yr') 631 618 644 grid. b or e e i R Tenred /S bickiog SIAUk) B aadiimid 5 b it TN
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™) 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') 596 584 608

...grid-mix of electricity generation (tCO, yr'') 13 128 133

...fossil fuel - mix of electricity generation (tCO; yr') 267 262 273
RESULTS
Total emissions due to backup from... = Backu 4 to be by]

...coal-fired electricity generation (1CO;) 20861 20426 21296 fosailfoalmic of d;mcm generation.

...grid-mix of electricity generation (tCO;) 4570 4474 4665 Note that hydroelectricity may also be

used for backup, so this assumption
'may make the value for backup
generation too high, These
assumptions should be reMsited as
technology develops.

...fossil fuel - mix of electricity generation (tCO,)
Additional 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 Instmctions-

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.




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
Expected Minimum Maximum
Area where carbon accumulation by bog plants is lost
Total area of land lost due to windfarm construction (m”) 20015 19980 20050 o e D b s
Total area affected by drainage due to windfarm construction (m™) 67380 43960 91788 area where peat is removed for
Total area where fixation by plants is lost (m?) 87405 63940 111838 ‘{,'3.;.9 plants are 100% lost from the
area where peat is drained,
3. The recovery of carbon

Total loss of carbon accumulation ) e dam:’g; Blainis o rastoration
Carbon accumulation in undrained peats (tC ha™ yr'') 0.25 0.2 0.3 of land is as given in inputs.
Lifetime of windfarm (years) 35 35 35
Time required for regeneration of bog plants after restoration (years) 10 5 15
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) 9 6 11
Carbon accumulation over lifetime of windfarm (tCO; eq. ha") 41 29 55
Total loss of carbon fixation by plants at the site (t CO,)
Additional CO, payback time of windfarm due to loss of CO2 fixing potential

...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

|Emlgslons due to loss of bog plants

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




Emissions due to loss of soil organic carbon
Note: Loss of C stored in peatiand is estimated from % site lost by peat removal (sheet 5a), CO, loss from removed peat (sheet 5b), % site affected by drainage (sheet 5¢c), 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) 1451

CO, loss from drained peat (t CO, equiv) 0

[RESULTS ' AR T

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

m, 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).

REG, No.
PLA n_f.-l;;f\?}_{?;‘m“
‘WEST) pepy
? f_} _f:._;:’}f'a




Volume of Peat Removed

Note: % sita lost by peat removal is estimated from peat
remaoved 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

sheot, REG. No.

—

PLANNING (WEST) DEPT

X Total
Peat removed from borrow pits Exp Min Max
Number of borrow pits 1 1 1 STV 5
Average length of pits (m) 9275 | 925 | 93 06 N uv 2025
Average width of pits (m) 46.25 486 46.5
Average depth of peat removed from pit M :
(m) 04 | 04 | 04 CORK COUNTY COUNCIL
Area of land lost in borrow pits (m?) 4289.69| 4255 | 43245 NORTON HOUSE, SKIBBEREEN, Co, COR K
Volume of peat removed from borrow pits g
[ma] 1715.88| 1702 | 1729.8

Total Construction Area 1 Construction Area 2 Construction Area 3 Construction Aread | Construction Area §

Peat removed from turbine foundations

Exp [ Min | Max Exp Min 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
Caleulation mathod cods

No. of turbines
Diameter at surface (m)
Diameter at bottom (m)

Depth of foundations (m)

"Area" of land lost in hard-standing (m?)
Volume of peat removed from foundation
area (m*)

Peat removed from hard-standing
Method used to calculate CO, loss from Rectangular with vertical

foundations walls
|Caiculabon mathod code 1
No. of turbines 3 3 3

Diameter at surface (m)

Diameter at bottorn (m)

clooocooo
clooo ocoo
clocococoo
oo o
oloooooo
olooco oo

Depth of hardstanding (m)
Area of land lost in hard-standing (m”?) 5250 | 5250 | 5250
Volume of‘ peat remaaved from 2100 | 2100 2100 5 5 . 5 - 3
hardstandingarea (m")
Total

Peat removed from access tracks

Floating roads

Length of access track that is floating road
(m)

Floating road width (m) 0 0

Exp Min Max

(=]
o

oo



Floating road depth (m) 0 0 0
Area of land lost in floating roads (m*) 0 0 0
Volume of peat removed for floating roads 0 0 0
Excavated roads

Length of access track that is excavated

road (m) 1500 1500 1500
Excavated road width (m) 5 5 5
Average depth of peat excavated for road

(m) 0.4 0.4 0.4
Area of land lost in excavated roads (mz) 7500 7500 7500
Volume of peat removed for excavated

roads 3000 3000 | 3000
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 [rn?) 0 0 0
Volume of peat removed for rock-filled

roads 0 0 0
Total area of land lost in access tracks (m?) | 7500 7500 | 7500
Total volume of peat removed due to

access tracks (m®) 3000 | 3000 | 3000
Additional peat excavated -

(not already accounted for above)

Volume of additional peat excavated (ma) 650 650 650
Area of additional peat excavated (mz) 1100 1100 1100
[RESuLTS Total

Exp Min Max

Total volume of peat removed (ma} due
11.0 windfarm construction B8215.88| 8202 | 8229.8
Total area of land lost due to windfarm

|construction (m?) 20015 | 19980 |20049.5

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

Click here to move to Payback Time

(Cliadser |

Volume of Pe moved

Note: % site lost by peat remaval 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 los! at the bottom of this worksheet.

REG. No.

PLAR

CORK COUNTY

NORTON

—
NING (WEST) DEPT

06 NOV 2075

COUNCIL
HOUSE, SKIBBEREEN, Co, CORK



CO; loss from removed peats

entered in cell C10

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

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 52 53.46
Dry soil bulk density (g cm™) 0.13 0.11 0.15
% C contained in removed peat that is lost as CO, 100 100 100 <«
Total volume of peat removed (ma) due to windfarm construction 8216 8202 8230
CO; loss from removed peat (t CO,) 2117 1752 2452
CO, loss from undrained peat left in situ
Total area of land lost due to windfarm construction (ha) 2 2 2
CO; loss from undrained peat left in situ (t CO, ha“1) 840 887 499
CO; loss from undrained peat left in situ (t CO,) 1681 1771 1001
CO, loss attributable to peat removal only
CO; loss from removed peat (t CO,) 2117 1752 2452
CO; loss from undrained peat left in situ (t CO,) 1681 1771 1001
RESULTS
CO; loss attributable to peat removal only (t CO,) 436 -20 1451

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

CO, loss from removed peats

entered in cell C10

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




Volume of peat drained

Note: Extent of site affected by drainage is calculated

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 DEPT
borrow pits Exp Min Max oSt
MNumber of borrow pits 1 1 1
Average length of pits (m) 93 93 93
Average width of pits (m) 46 46 47
(Ar:)erage depth of peat removed from pit 0.4 04 0.4
i i 1K AF;_.,.: INTY ¢
Art:a affected by drainage per borrow pit 5070 3170 7180 A .__K LU Y ¢
) : NORTON HOUSE, SKIEBEREEN, Co. CORK
Total an?a aﬁ:cted by drainage around 5070 3170 7180
borrowpits (m*)
Total volume affected by drainage
S————— 1014 634 1436

[Peat affected by drainage around Construction Area 1 Gonstruction Area2 |  Construction Area 3 ConstruclionAread | Construction Area5
turbine foundation and hardstanding Exp Min Max | Exp | Min || Max  Exp Min Max  Exp | Min | Max Exp  Min Max
No. of turbines 3 : 2 3 3 3 g 0 0 0 ) 0 0 (| R ( 0

Average length of turbine foundations at | ; o A : "

base (m) 25 25 25 ¢ 0 0 ¢ 0 0 0

Average width of turbine foundations at - = = : ' :

base(m) 25 25 5 0 0 0 [ [ ( 0 0 0

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 = - = g : ] 0.0
hard-standing (m) - ’ 2 :

Maximum depth of drains (m) < 71 0.4 0| s 2 10 R ) 00
Total length of foundation and 1'

hardstanding (m) i

Total width of foundation and
hardstanding (m)

Area affected by drainage of foundation
and hardstanding area (ma)

Total area affected by drainage of
foundation and hardstanding area (m?)
Total volume affected by drainage of
foundation and hardstanding area (m*)

60

4950 3100 7000

14850 9300 21000

2870 1860 4200

Peat affected by drainage of access Total

tracks Exp Min Max
Floating road

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
floating roads (m)
Area affected by drainage of floating

0.00 0.00 0.00

roads (m?) ¢ 9 9
Volum ‘ted by drainage of floating

0 0 0
roads

Excavated Road



Length of access track that is excavated 1500 1500 1500

road (1

Excavi ad width (m) 5 5 5
Averag . Ih of peat excavated for 0.4 0.4 0.4
road (m)

Area affe;:tad by drainage of excavated 45000 30000 50000
roads (m®)

Volume affected by drainage of

8000 6000 12000
excavated roads (m®)

Rock-filled roads
Length of rock filled road that is drained

0 0 0
(m)
Rock filled road width (m) 0 0 0
Average depth of drains associated with
rock filled roads (m) 0.0 = 0.0
Area affected by drainage of rock-filled 0 0 0
roads {rn’)
Volume affected by drainage of rock- 0 0 0
filled roads (m®)

Total area affected by drainage of

access track (mz)
Total volume affected by drainage of

access track (m®)

45000 | 30000 | 60000

9000 6000 12000

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

lined with a permeable medium (eg. 0 9 Q
sand) (m)

Average depth of peat cut for cable 0.0 0.0 0.0
trenches (m)

Total area affected by drainage of cable 0 0 0

trenches (mz)
Total volume affected by drainage of

0.00 0.00 0.00
cable trenches (m®)

Drainage around additional peat Total
excavated Exp Min Max
f iti |
:frzll;me of additional peat excavated 650.0 650.0 650.0
Area of additional peat excavated (m”?) 1100.0 | 1100.0 | 1100.0
Average depth of excavated peat (m) 1 1 1 n - —
Radius of area excavated (m) 19 19 19 Lmum;dwmacm 2
Radius of excavated and drained area 24 29 39
(m)
Total area affected by drainage (m?) 2470 1490 3608
Total volume affected by drainage (m®) | 1459.80 | 880.38 | 2132.04
Total
IRESULTS Exp Min Max

Total area affected by drainage due to

windfarm (m?
Total volume affected by drainage

due to windfarm (m®)

67390 | 43960 | 91788

14443.8 | 9374.379| 19768.04

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

Click here to move to Payback Time Click here

[Volum at drained

Note; Extent of site affected by drainage is g
an average extent of drainage around each drainage feature as
given in the input data.
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CO, loss due to drainage

hes: IPCC default mathodology and more site specific equations derived for this project. The IPCC methodology is included
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gh it cantains no site detail. The new equations have been derived directly from experimental data for acid bogs and fens (see Nayak et al,

Ciick here to move 1o 5. Loss of soil CO, |
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) 7 4 9
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 (m®) 14444 9374 19768
C Content of dry peat (% by weight) 53 52 53
Dry soil bulk density (g cm™) 0.13 0.1 0.15
Total GHG emissions from Drained Land (t CO; equiv.) 3722 2002 5890 :;%il:‘dpﬁmi Lm’:gg:fh';"“'ﬁms
Total GHG Emissions from Undrained Land (t CO, equiv.) 3722 2002 5518 m::._ a‘ i throughout the
amission period.
Calculations of C loss from Drained Land if Site IS Restored after Decommissioning
1. Losses if Land is Drained TR A
s - A i & drained soil is
Flooded period (days year™) 0 0 0 1 flooded at any time of the year.
Lifetime of windfarm (years) a5 35 35
Time required for regeneration of bog plants after restoration 10 5 15
ars)
Methane Emissions from Drained Land
Rate of methane emission in drained soil ((t CHs-C) ha™ yr') 0.000 -0.017 0.052 g{,"_‘g}ccc’s‘:::;‘l’: :éf&;;ﬁ”z‘ =
Conversion factor: CH,-C to CO; equivalents 30.67 30.67 30.67
CH, emissions from drained land (t CO, equiv.) -3 -89 732
Carbon Dioxide Emissions from Drained Land
Rate of carbon dioxide emission in drained soil (t CO, ha™ yr") 18.67 2267 9.07
CO, emissions from drained land (t CO.) 5662 3986 4162
Total GHG emissions from Drained Land (t CO, equiv.) 5659 3897 4895
2. Losses if Land is Undrained
Flooded period (days year ') 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'") 0.00 -0.02 0.16
Conversion factor: CH,-C to CO; equivalents 30.67 30.67 30.67 4 Note:Conversion = (23 x 16/12) =
CH, emissions from undrained land (t CO; equiv.) 3 -89 1491 S0.87.C0s equils (CHECH
Carbon Dioxide Emissions from Undrained Land
Rate of carbon dioxide emission in undrained soil (t CO, ha™ yr") 18.67 22,67 4.30
CO, emissions from undrained land (t CO;) 5662 3986 3094
Total GHG Emissions from Undrained Land (t CO, equiv.) 5659 3897 4585
3. CO; Losses due to Drainage
Total GHG emissions from drained land (t CO; equiv.) 3722 2002 5890
Total GHG emissions from undrained land (t CO; equiv.) 3722 2002 5518
RESULTS
Total GHG emissions due to drainage (t CO, equiv.) 0 0 0

t ere to move to 5. Loss of soil CO, -
Click here to move to Payback Time Click here
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Caiculstions following IPCC defsult methodology
Emission charactaristics of acid bogs (IPCC, 1937)

I Selected Mathodology = Se spacific [required far
Typs of peatiand = Acid Bog

Planning appiications] |

REG. No,

PLANNING 11

"Ll'

Floodod pariod (days year ) 178 178 78 ¥ EST} DEPT

(Annusal rate of methane emission (t CH-C ha™ yr') 0.04015 0.04015 0.04015

|Annual rate of carbon dioxide emission (£ CO; ha” y™") 352 352 352

Emission charactaristics of fans (IPCC, 1987) U E NUI; 2

Flooded period (days year) 169 169 168 Y 025

|Annual rate of methane emission (t CH,-C ha™ w'') 0218 0.218 o219

lAnnual rate of carbon dioxide emission (L CO; ha” yr') 35.2 35.2 352 COR K c

|:} f\;"" e
Salocted emission characteristics (IPCC, 1997) L. ] :
’ _‘_‘—‘—-—\__

Flooded period (days year ) 78 178 178 far s 80 (21-162) my CHAC e day NORTON HQUSE SKIR —C—'g.'
ual rate of methane emission ( CH,-C ha" yr'') 0.04015 0.04015 0.04015 ieeediyepelionn e BEREEh_ 0. CORK
ual rale of carbon diexide emission (t CO; ha yr') 352 352 352 .\ = {

.
drminage of organic sofl fof upland
Calculations following crops 8.5, grain, vegaiatlos) am
Drained Land smug’uu.suoo,u-w-
‘otal area al Ww "w ua lo mn.mndinn(hn‘_l [ 7 4 | @ J hages, £988. J Euel. T4, TBE-TTH)
‘otal volume affeclsd due 1o wind famm construction (m) Tl 9374 19768 e s "‘“"’m’“""’ﬂ‘ :wumwwmmm-uw

Soll Characteristics that Determine Emission Rates ez =15 ﬁ?}lmu!ril&?ﬂﬁnmd u-mamm {(W1001-5a))1 + ({7254 « T) - B00)1

Avaragn annual air lemperature al the site (°C) 10 57 162 ”;lmwmunnurauw hrre xlm ey

Avorago watsr tabie depih al sila (m) 050 100 010 fadlfed ”“’ ) /2‘{ e

r o) al m| 3 J ) -
;BP0 ana =ry =

Avvorage wala: tailo daph of drained iand {m) o8 100 g AR EARE mnmﬂg iy o i Rar st | Mmm;‘:; 1587 I

Annual Emission Rates following site spacific methedol AR ST 1 Ay A ELAnan

Acid bo,

1120w 4509 1 enpd -0 uu-mm» : -

Rate of carbon dicxide emission In drained soil {t €O, ha™ yr') 18.67 22 67 9.07 fler i £, aon LCAnar ar ) 17

Rate of carbon dioxide emission in undrained soil {t CO; ha' w') 18,67 2267 430 :I.ll“m.;‘u‘a‘w ““mumma P

Rato of methane emission in drained sail (L CH-C) ha" yr ') 0.000 0.017 0,052 : el e Ao fmm FBEEAba a0 =

Rate of mothane emission in undrained sof ({1 CH-C) ha" yr') 0.00 0.02 0.16 manm.c Ay " S s VT,

Fans

Rate of carban dicxide emission in drained sall (L GOy ha 'y ) 55.58 62.50 28 | l—‘“‘w"‘ﬂ“’”’%"?“’ T

. P A o magurereis o layak et al Mwmum
ik of cartion dindde amissicn ' “'“""‘::”Ecof ;‘:‘j ) :5:: f; ;‘:: = (9847/1000) 4185441 xp( 03735 el 02731 (HISCOHS01V 438 28T
Rate of methane amission in drained sail (1 CH.-C) ha™ i . 3 sy i
*®
Rats of methana emissian in 801 ({1 CH,-C) ha yr) 0.00 0.01 021 yﬂ i o ""‘"""“""‘""“‘"d"’“' "___..—-"" s
. a0 dd, 0y : ! ol

Salocted emisslan charactoristics following sita specific methodology i ekl o Aty 8

Rate of carbon dioxide emission in drained soil {t CO; ha yr' ) 18.67 2267 a.07 [ = = e

Rate of carbon dioxide emission in soil (1 GO, ha™ yw'") 18,67 2267 4.30 Fram : | 3005, T i

- 7 1t
Rate of melhane emission in drained sail ({1 CH,-C) ha 7} 0,000 0017 0.052 e tm’" ’H'i!mfﬁ‘é\\’::“ "".’k‘.ﬂ*“‘mﬁm"
Rate of melhans emission in undrained sil ((t CHeC) ha™ yr') 0.00 -0.02 016 S MMWILIY SR g ==
W ATVt Dagin m R AT Ao / 2

RESLIS n B84t CH A e ars: 1587

[Rato of carbon diowide emission in drained soil (L CO, ha” yr™') 18.67 2267 9.07

Rate of carbon dioxide smission in undrained soil (1 GOy ha" yr') 18.67 2267 430

Rate of methans amission in drained soil {(t CH-C) ha yr) 0.000 0,017 0.052

[Rate of methans emission In undrained soll ((t CH,-C) ha” yr) 0,00 -0.02 0.16

Click here lo move to 5d. COZ loss from drained peat. [ENSRNN
Click hare io move to Payback Time
[Emizsion rates from soils
Mota: Mot CO; low ; : JFOC this pcfect, Tha | .

7008 - Final reper).




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 parcantage 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: Cnly restored drained land included because if land is not

Assumption: DOC loss ranges between 7 - 40% of the total gasecus
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- B5.9 MaC/KM2fyr)

and not on fiux at catchment outlet (j.e. 10.3 - 21.8 MgC/KM?Z/yr)

‘Waorrall, F. et al, 2009, The mushi. sl carby Sciernce of The

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

A jon: 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.
POC range is (7 - 22.4 MgC/KM?/yr) (Worrall et al, 2009).

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

Expected Minimum Maximum
Total C loss
Gross CO; loss from restored drained land (t CO;) 0 0 0
Gross CH, loss from restored drained land (t CO; equiv.) 0 0 0
Gross CO, loss from improved land (t COy)
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 (t C) 0 0 0
[RESULTS
Total CO, loss due to DOC leaching (t CO,) 0 0
Total CO, loss due to POC leaching (t CO,) 0 0
Total CO, loss due to DOC & POC leaching (t CO,) [T BT T e
Additional CO, payback time of windfarm due to DOC & POC
...coal-fired electricity generation (months) 0
...grid-mix of electricity generation (months) 0
...fossil fuel - mix of electricity generation (months) 0

Click here to move to Payback Time |Click here

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 soll 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) 8.8 8.75 8.85
Carbon sequestered (tC ha™ yr") 3.6 35 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.
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TIICARBON TOOL

Ch 15: Material Assets, Section 15.1, Table 158 Embodied Carbon Tool Inputs (htipsy/web. tilie/index him) : TII Transport Inputs (htips://web. tii.ie/index himl)

Transport Type D(k::;nu imm
Conerete Series number 1700 - In Situ In-Situ Concrete, General
Concrete 321 i Structural Concrete Concrete - 7.603
J v 23.05 General 5,760,024.00 | kg 595.36 HGV - Rigid - All 7399.05
Delivery of plant 21 Large artic Y 93.05 | i?;&geALL ) 484.05 0.525
Fencing & gates 2 Large artic 7 v 23.05 1 Nr 0.25 i\i\r;gem . 46.1 0.05
Compound setup 28 Large artic 7 —_— i ﬁi‘:&gem . 645.4 0.6999
Steel B Langy eriic v v 23.05 Other :::l:::::: Q:v‘:rh:l::]g::s::;tli{:mg 160 tonnes 286.9 2\?&:‘;5:11‘ . 1844 02
E:;‘:fn“d e 72 | Large artic y 93,05 ..I:\?e:;g: l 1659.6 1.7998
Tree felling 68 Large artic v 23.05 E&:;:L . 1567 4 1.6998
Crane (to lift steel) 1 Large artic v 107.6 ,I:fe\r;gju ' 107.6 0.1167
Road construction 230 Truck v 93.05 El?v Arsculted: 5301.5 5.9631
Cranes for turbines 12 Large artic v 107.6 ii;:l‘l‘ ) 1291.9 1.4003
Refuelling for plant 62 Large artic 7 — i?;a;m . 1429.1 15409
Site maintenance 45 Large artic v 93.05 iit;g:ll . 1037.25 1.1249
Miscellaneous 30 Large artic 7 93.05 ﬁivi-i:IL i 691.5 0.7499
REG. No.
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List of Assumptions

Visliia of Concrats Mikes galbceu.::ﬂl:;mmplmdbmedonﬂmamge te mixer holding 8m3 of To complete the cart leul the TII carbon tool requires concrete units 8
Volume of Average Artic Truck Calculation completed based on the average artic truck having a carrying capacity of 20 tonnes 20
The density of concrete to be used at the Proposed Development is d to have average density of approximately 2,243m3/kg. Buﬁmmmedw&
Vilumie of Concrste Matecil ooncrete being required (based on 321 truckloads of concrete with a 8m3 carrying capacity) this wm.\ld result in appmxhnatgiy 5,760, the Proposed X
Develop P&U’h-
AiG ”/L
?.
Number of Gates As stated in Section 4.5.1 ofChﬁpter%ﬁlﬂ'ehInmsﬂ-eentrancewhichwﬂlbereducedhluizeandgntedfnrsecudtypost-com'm:cﬁonformeaﬂmoperaﬂona]pﬁn;!’R 1
i entrance. It is d that there will be 1 no. steel gate na il
U
o Noy
Ducting and cabling (intenal) Embodied carbon of electrical equipment not included as an option in TII Carbon Tool _ 20k 3
g LUQ;{ CQ -
Grid connection cable laying Embodied carbon of electrical equipment not included as an option in TII Carbon Tool ORTop ., UN Ty - -
55 gmss UUNC?
Tree Felling Embodied carbon of tree felling is included in the Macauley Institute Carbon Calculator for Wind Farms on Peatland £R Regy 5-;
LORK
Turbine Lifecycle Embodied carbon of the overall turbine lifecycle is included in the Macauley Institute Carbon Calculator for Wind Farms on Peatland =
Please note that the T for the embodied carbon and traffic assumptions are made based on best of d In reality the | of I will be dependent on what is available at the time of tion. The imp of di on the
estimation for carbon caleulations is of a very low magnitude within the context of the overall carbon caleul and ed approp for the purp of t in the EIAR.
Traffic Assumptions
Item Description i
Di For modelling purposes, the average dista EmmKeaI]uI] Co. Curk, Bantry, Co. Cork, Dunmanway, Co. Cork, and Coolea Co. Cork was used to determine the
Quarry (Q) distance of transportation of all materials for P i Develop 2306
Import (F) Distance For modelling purposes, the average distance from Cork Harbour and Shannon Foynes for transport of all other materials for the site 107.6
Conerete Mixer E facti Calculated&mmHGVARjgid—MemMnuﬁmrmprl?vldedmﬁeWCarbn.nTnol, Source: 2024 DEZNZ emission factors - 'Delivery vehicles' tab, All Rigids 102756
HGVs and used Average laden weight 2024 DEZNZ emission factors - "WTT - delivery vehs & freight’ tab, all Rigids HGVs and used Average laden weight.
. - Calculated from an HGV - All - Average emission factor as provided in the TII Carbon Tool. Source: 2024 DEZNZ factors - Delivery vehicles' tab, All artics 1.0845
Targgatens Rotaon Fucne HGVs and used Average laden weight 2024 DEZNZ emission factors - 'WTT - delivery vehs & freight' tab, all artics HGVs and used Average laden weight. )
Truck Emissions Factor Calculated from an HGV - Articulated - Average emission factor as provided in the TII Carbon Tool 1.30212

Please note that the ptions for the

bodied carben and traffic assumptions are made based on best of

v

estimation for carbon calculations is of a very low magnitude within the context of the overall carbon caleul and

for the

of

In reality the location of material sources will be deg

a1

on what is

t in the EIAR.

'F o

le at the time of construction. The implications of distance variations on the




Carbon Fixing Vegetation Assumptions

Description

Assumption

Calculation of Carbon Storage Potential in
Enhancement Measures

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 ity of carbon st due to the carbon
storage potential that exists within these habitats , to ensure the assessment below is identified under a theoretical precautionary scenario the qna.nu.ﬁcahm of these
potential carbon savings (via an increase in carbon storage p ial) iated with these 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,

Not considered in assessment or
quantified

Calculation of Carbon Loss from removal of
carbon fixing vegetation

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 nationallevel 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., and therefore carbon loss associated with removal. While it can be d 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.

Not considered in assessment or

quantified
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