EIAR CARROWNAGOWAN WIND FARM APPENDIX 14

Appendix 14-2

Calculated Carbon Savings and Losses
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Care innut data

ENTER INPUT DATA HERE! VALUES SHOULD ONLY BE CHANGED ON THIS SHEET. DO NOT USE EXAMPLS

Carbon dioxide emg n§ﬁnm rbine i [PET————
(ea. manufacture, construction. decommissionina)

Type of peatand Goaie

sverace sl i temoeratire at ste cer
e depth of peat at site (m)

C Content of dry peat (% by weight)

Averaae water table deoth at site (m)
Dry soil bulk density (g cm )

Time. required for regeneration of bog plants after restoration
(ve:

Ca'hnn accumulation due to C fixaton by bog plants in
\indrained neats (1C hal ur

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

To update counterfactual

Coal-fired plant emission factor (1 CO, MWh'™)
 Grid-mix emission factor (t CO, MWHh)
Fossil fuel-mix emission factor (t CO, MWh™)

Number of borrow pits
Avevane lenath of pits (m)
width of pits (m)
Avemue depth of peat removed from pit (m)

Method used to calculate CO, loss from foundations and hard-  [ree-zefar arh vererin ®

standina
Averaae lenath of turbine foundations (m)

Averaae width of turbine foundations (m)

Averaae lenath of hard-standina (m)

| Averaae width of hard-standina (m)

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

[Total lenath of access track (m)
Existina
Lenath of access track that is floatina road (m)
Floatina road width (m)
Floatina road deoth (m)
Lenath of floatina road that is drained (m)
| Average depth of drains associated with floatina roads (m)
Lenath of access track that is excavated road (m)
Excavated road width (m)
| Average depth of peat excavated for road (m)
nath of access track that is rock filed road (m)
Rock filled road width (m)
Rock filed road deoth (m)
Lenath of rock filled road that is drained (m)
| Average deoth of drains associated with rock filled roads (m)

Length of that does not
tracks and is lined with a permeable medium (eg. sand) (m)

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

Volume of additional peat excavated (m?)
|Area of additional peat excavated (m’)

Weblink: Peat Landslide Hazard and Risk Assessments: Best
Pracuce eume for Proposed Electricity Generation
Devel

Improvement of degraded bog

Am ofdeararded boa 0 he imorover (ha)

Watzr table deoth in dearaded boa after imorovement (m)
for gy and habitat of bog
orevious state on imorovement (vears)
Period of ime when effectiveness of the improvement in
tvears)

\mprovement of felled plantation land

| Area of felled olantation to be imoroved (ha)
Water table deoth in felled area before imorovement (m)
Water table deoth in felled area after imorovement (m)

Time required fornydrology and abiat o flled planaton o
return 1o its drevious state on imorovement

period ofme when effeciencss of he |mpnwemem infelled

e e o o
Area of borrow oits to be restored (ha)

ot respect
10 the restored surface (m)

ot pit after respect o
the restored surface (m)

Time required for hydrology and habitat of borrow it to return to.
its orevious state on restoration (vears)

Period o time when effctveness f th restoration o peat
removed from

o o B i

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

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

o 10 resration! he oy o)

Will you attempt to block any gullies that have formed due to the

Note: The it
Input data Boected value
Enter expected value here o G
during a given period with respect to the energy that VEM have been produced had the wind
Dimensions ing EC
No. of turbines o s i thnpard AT (i capachy o] x ]
Lifetime of windfarm (vears) of hours in the period [h])
Performance [ :
Power ratina of turbines (turbine canacitv) (MW)
e o 1 i T e oy s

Capacity factor e T e

Enter estimated capacity factor (percentaae eficiency) e e, eyt Ao
Backup 0%).
Extra capacity required for backup (%) 006) mana 5 20%
ciiona missions e 0 reduced herma ey of e ko ice
reserve aeneration level.” BERR

20% ity of wind
ity credit of wind power should be 8%, and
ok ¥ coton iop Sauare roo
o SEw

.11, St g .1 il ol b i e skovn s
i bine capacy. The normal range of CQ emissions i 394 to
}mn sttt & el 2000 ke S0

: e ofpealand A ‘acid bo i fodprimaiy by riweler and o habied by
Sphagnum moss. thus making it acidc (Stoneman & Brooks, 1997).
| A fen' s a type of wetland fad by surface andlor roundwater (McBrido ot al. 2011).

Note: T et o egeDetalon of o Baia Loss of Pt shodbe ssumed o b
over ftime of windfarm only. This time could be longer i plants 6o not regenerate.

betation,

habitat,
enter number of years estmated or regeneraton.

3 boaolants |
g Ve in pe 2001; Boteh
et . 1995, The SNH uidance uses avlue of 025.1C ha yr |

[Note: Area o oresty planiaton 1o be feled f e foresty was planned (o be removed, wih no
further oasonspancd, befor the wndfrm devlopmen e ara 0 b el sho be

ependent on the yeld cass of the foresir. T
SNH echnical icarce syt e o T a1 CompAre 1 e v o1
e yr provded S R e R
iRt Canmen, 1598,

Note: CoalFied Plan an G MiEmisionFairs Coa e plartemissio fatr (EF fom
ooy sppied n 204 =0.0331CO, MW G o EF for 2014 039410, n'

[Note: EossilFuel-M Emission Facior, The emission factor rom electiciy supplied n 2014 from
il fossi fues = 0.642 1 CO, MW", Source = DUKES, 20156,

Fecrerculs moh el 2 0

Note: Total lenath of access rack I areas of access track overiap vith hardstanding area,
xcude these fom the totalengih of access track 1o avod double counting o land area lost

Note:Foatng road degh
depth of the road expected nter as ‘

= |

Note: Rock e roacs.
emoved and ock hes ben paced o hesuface and alowed 0 sete ‘

ot Dot o eat cut o calle nches, nshllo pats h cale enches may bt below
e et o o curesimaing h e ofpetalfeced by h cable enches, ol ener
deptn of the peat that s cut.

Note: Period of ime ven improvementcan be guaranised This quarantee shouid be absolute-
| Therefre, i you enter  value beyond th Ifetime of the windfar you should provide strong

Ths ncludes
ment
(510)
=15 years.
Note: Perod of ime when improvement can be guaranteed This quraniee shouid be absolte.
Theretor, f you enter a value beyond th Ifetme of the vndiarm you should provide strong
“This includes|
=15 years.

[Note: Perod offime when mprovement can be ouaranieed. This guraniee should be absolite.
herlor,you e a ki béyordthe Weireof e i youstoudpoidestong
s nch

(2510
=15 years.

Note: Period of Ume when improvemen can be guaranised Thi s assumed o be the lfeime of the
windfarm as estoration afir windfarm decommissioning i aleady accounted for i resoration
sie

[Note: Restoraton ofste.
decommissioning, and habia a the st s restored,i 5 assumed tha C losses continue orly over
Otner 100%.

e
windfarm?
Will you attempt to block allartficial ditches and faciltate e
cuettinn?
Will you control grazing on degraded areas? 1t v
| Will you manage areas to favour reintroduction of species st
= - Note: Choic of melhodology (o calculaing emission faciots The [PCC defaut methodology s
ematonalyacceped siancard (PCC, 1997) Hovever, L1 st m [PCC (1997) ht s &
[Choice of methodology for calculating emission factors Sike specific [requaed for R Therelore, e
s o

)
Care inout data |
ENTER INPUT DATA THIS SHEET, DO NOT USE EXAMPL

Note: The input



http://www.scotland.gov.uk/Publications/2006/12/21162303/1
http://www.scotland.gov.uk/Publications/2006/12/21162303/1
http://www.scotland.gov.uk/Publications/2006/12/21162303/1

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 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™) 0 0 0
..grid-mix of electricity generation (tCO, yr™) 89878 0 0
...fossil fuel - mix of electricity generation (tCO, yr") 0 0 0
Eneray output from windfarm over lifetime (MWh) 7190208 0 0
Total CO, losses due to wind farm (t CO, eq.)
2. Losses due to turbine life (eg. manufacture,
construction, decomissioning) 76329 0 0
3. Losses due to backup 0 0 0
4. Losses due to reduced carbon fixing potential 2309 0 0
5. Losses from soil organic matter 51078  #DIV/O!  #DIV/O!
6. Losses due to DOC & POC leaching 3503 0 0
7. Losses due to felling forestry 26534 0 0
Total losses of carbon dioxide 159754 #DIVIO! _ #DIV/O!
8. Total CO, gains due to improvement of site (t CO, eq.)
8a. Change in emissions due to improvement of
degraded bogs ° ° °
8b. Change in emissions due to improvement of felled o o o
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 o
from foundations & hardstanding
Total change in emissions due to improvements 0 0 0

Click here to return to Instructions  [Clickneral

RESULTS

Exp. Min. Max.

Net emissions of carbon dioxide (t CO, ¢,.)
159754 #DIV/O! #DIV/O!

Carbon Payback Time

...coal-fired electricity generation (years) #DIV/O!  #DIVIO!  #DIV/O!
rid-mix of electricity generation (years) 18 #DIV/O!  #DIV/O!
...fossil fuel - mix of electricity generation (years) #DIV/O!  #DIVIO!  #DIV/O!

Ratio of soil carbon loss to gain by restoration

(TARGET ratio (Natural Resources Wales ) < 1.0) EoEhE RS MO

Ratio of CO, eq. emissions to power generation (g / kWh)

Proportions of greenhouse gas emissions from different sources

O Turbine life
W Backup

@ Bog plants

B Soil organic carbon

@DOC & POC

B Management of forestry

O Improved degraded bogs

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.
76329
0
2309
51078
3503
26534
0

0
0
0

Min
76329
0
2309
#DIV/O!
3503
26534
0

0
0
0

#DIV/O!
0

o oo oo

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

Greenhouse gas emissions

Carbon payback time (months)

! L N 22 #DIV/O!  #DIV/O!
(TARGET ratio by 2030 (electricity generation) < 50 g /kWh) O Improved felled forestry
O Restored borrow pits
O Stop drainage of foundations
90000 Greenhouse gas emissions N Carbon payback time using fossil-fuel mix as counterfactual
< z
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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.
76329
0
2309
51078
3503
26534
0
0
0
0
159754

Min.
76329
0
2309
#DIV/O!
3503
26534
0

0
0
0

Max.
-76329
0
-2309
#DIV/O!
-3503
-26534
0

0
0
0

Exp. Min. Max.
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!  #DIV/O!  #DIV/O!
#DIV/O!

Results

PAYBACK TIME AND CO, EMISSIONS

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

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




