Core input data

|SPECIFIC TO YOUR PARTICULAR SITE.

purple tags on left hand side.

ENTER INPUT DATA HERE! VALUES SHOULD ONLY BE CHANGED ON THIS SHEET. DO NOT USE EXAMPLE VALUES AS DEFAULTS! ENTER YOUR OWN VALUES THAT ARE

Note: The input parameters include some variables that can be specified by default values, but others that must be site specific. Variables that can be taken from defaults are marked with
i

Click here to move to Payback Time

Click here to return to Instructions [Clickhere |

Type of peatland

|Average annual air temperature at site (°C)

C Content of dry peat (% by weight)

Average extent of drainage around drainage features at site (m)
Average water table deplh atsite ()

Dry soil ity (g cm”

Time required for regeneration of bog plants after restoration
(vears)

Carbon accumulation due to C fixation by bog plants in undrained
peats (1C ha' yr”

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

To update counterfactual emission factors

the web

Coal-ired plant emission factor (t CO, MWh'™)
Grid-mix emission factor (t CO; MWh')
Fossil fuel-mix emission factor (t CO, MWh')

Aidbog ¥
129

15.00
0.50
0.10

Enier umpie dats
12.32
3.60

Erter mpie dat
12.32
3.70

0.11

Expected values Possible range of values
Record Record Record
Input data - X
Enter expected value here source| Enter minimum value here | source| Enter maximum value here | source
of data of data of data
Note: Capacity factor. The capacity factor of any power plant s the proporion of energy produced
during a given period with respect to the energy that would have b had the wind
Dimensions farm been running coninually and at maximum oulput (DECC (2004):see also
No. of turbines 9 9 9 ‘Capacity Factor dur\ng the period [kWh/( capacity (W] x number of
Lifetime of windfarm (years) 25 Fixed 25 25 hours in the period [hl)
The average capacity factor between 1998 and 2004 for Scotiand was 30% (DTI, 2006, Energy
n . . § Trends, March 2 should be used (as
Power rating of turbines (turbine capacity) (MW) 293 293 293 measured during planning stage). The average capacity factor for the United Kingdom, in 2009, was
Capacity factor Drectingut of eapacity tacior %] [ et gt ct capacry tacvr [ et gt ct capacry tacvr SR |27 e 25 v o Erd It 5o sied 2010
Enter estimated capacity factor (percentage efficiency) 35.0 35 35— | ‘Note: Extra capacity required for backup . If 20% of national electiciy s generated by wind energy,
Backu the extra capacity required for backup is 5% of the rated capacity of the wind plant (Dale et al 2004,
[Backup i N Energy Policy, 32, 1949-56). We suggest this should be 5% of the actual output. If it s assumed th
Extra capacity required for backup (%) 115 1.15 46 ‘\\ less than 20% of national electricity is generated by wind eneray, a lower percentage should be
Additional emissions due to reduced thermal efficiency of the 10 9 11 B m‘e’:d (0"/4“ d ol @
reserve generation (%) LS 3 E)W“u oree e e 10
Carbon dioxide emissions from turbine life - 1 1 peak demard a 20% marin o esa capacyhas been st o kezp e 1k poy puwer ST
[Carbon dioxide emissions from turbine life i Tk * - | i Tk * - i Tk * - |
i i [Soiier ot imasiod chpeche | it wetlod coprcie | it wetlod coprcie 1 o insufiient qenerato at a vy low el The estmato roied by BERR was a ange of 0% o
20% of nst pacity of wind energy. Tons reported as proposing that the capacity credit of
i power shouid 56 8%, and Tho Reflawablo Energy Foundaion proposed the se of e squaro
oot of the wind capacity (in GW) as conventional capacity (e.g. 36 GW of wind plant to malch 6 GW
of conventional plant).

Note: Extra emissions due o reduced
(Dale et al 2004

Note:  Emissions from mmme Iife Iftotal emissions for the windfarm are unknown, emissions will

be calculated a e capacity. The normal range of CO; emissionsis 394 to 8147 t CO;

MW (White & Kulongk.: 2000 Wi, 2007).

reserve power =10% ‘

[~ Note: Tvpe of peaiand An‘acid bog s fed pimari by renwaterand ofen nhabited by sphagnum
moss, thus making it acidic. See Stoneman & Brooks (199

A'fen’is a type of wetland fed by surface andlor gmundwalﬁr See McBride et al. (2011).

Note: Time required for regeneration of previous habitat. Loss of fiation should be assumed to be
over lffetime of windfarm only. This time could be fonger if plants o not regenerate. The.
peciesn i o st paering kil i edsionlo stfle el o s soming
vegetation, the removal of structures, or an assessmentof the impact of Ieaving them n situ.
Minads e to remeite e e wil afoe 10 likely time for regeneration of the previous habita.
“This time could also be shorter if plants regenerate during lifetime of windfarm. I so, enter number of|
years estimated for regeneration,

I

Note: Carbon fixation by bog plants
Apparent G accumulation rae in peatiand i 0.12 fo 0.31 (C ha!yr (Turunen et al 2001; Botch et
al . 1995). The SNH guidance uses a vlue of 025 1C ' yr*

Note: Area of forestry plantation to be felled. If the forestry was planned to be removed, with no.
further rotations planted, before the windfarm development, the area to be felled should be entered
zero.

Note: is the yield class of the forestry. The SNH
technical guidance assumed yieldclass of 16 m3 har'yr', compared t the value of 14 m3 ha-!yr'
provkiod by tne Forasuy Commision. Carbon seduosiered o 1o Gass 16.ms ha ! y1 = 3.6 & ha
Tyr (Cannell, 1999)

Number of borrow pits
Average length of pits (m)
Average width of pits (m)
Average depth of peat removed from

38~
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Method used to calculate CO; loss from foundations and hard-
standing

Average length of turbine foundations (m)

Average width of turbine foundations (m)

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

Average width of hard-standing (m)

Average depth of peat removed from hard-standin

Bactungolar mith werticsl wale

Total length of access track (m)
Existing track length (m)

Length of access track that is floating road (m)

Floating road width (m)

Floating road depth (m)

Length of floating road that is drained (m)

Average depth of drains associated with floating roads (m)
Length of access track that is excavated road (m:

road width (m)

Average depth of peat excavated for road (m)

Length of access track that is rock filled road (m)

Rock filled road width (m)

Rock filled road depth (m)

Length of rock filled road that is drained (m)

Note: Coal-Fired Plant and Grid Mix Emission Factors. Coalfired plant EF = 0.86 t CO; MWh " Grid-
Nix EF = 0431 CO, MW" Source = Defra, 2002

Note: Fossil Fuel-Mix Emission Faclor. The 5 year avera
estimated GO, ermssions for 2062 and 2003 flm i Natlonal Almospherc Emisslon nvantary
(Baggolt et al., 2007), and for 2004 to 2006 (Digest of UK Energy Stalistics, 2007) s 0.807 tCO;
MW

Averaie deilh of drains associated with rock filled roads (m

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

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

21 21 21
21 21 21
0.20 0.20 0.20
60 60 60
35 35 35
0.20 0.20 0.20
Note . If areas of access track overlap with hardstanding area, exclude
1525 as40 1525 1525
te: Floating road depth. Accounts for sinking of floating road. Should be entered as the average
T e e e
\\ | _[Note: Lenath of foating roat that s drained. Refers t any crains runing along the fength of the road
6898 6898 6898
6 6 6
0.15 0.15 0.15 Note: Rock filled roads. Rock filled roads are assumed to be roads where no peat has been removed
1 rock has been placed on the surface and allowed to settle.
It Dt ot o Gl e, Sl pet, e cale erces, ey e el
peat. To avoic pth of peat affected by . only enter the depth
{07 e peat that s cu
o o o Note: i it ed that been taken to
77200 77200 77200 I el ios

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

improvement of degraded bog
Area of degraded bog to be improved (ha)

Water table depth in degraded bog before improvement (m)

Water table depth in degraded bog after improvement (m)

Time required for hydrology and habitat of bog to return to its
previous state on improvement (years)

improvement of felled plantation land

Area of felled plantation to be improved (ha)

Water table depth in felled area before improvement (m)

Water table depth in felled area after improvement (m)

Time required for hydrology and habitat of felled plantation to return!
to its previous state on improvement (years)

Restoration of peat removed from borrow pits

Area of borrow pits to be restored (ha)

Water table depth in borrow pit before restoration (m)

Water table depth in borrow pit after restoration (m)

Time required for hydrology and habitat of borrow pit to return to its
previous state on restoration (years)

Removal of drainage from foundations and hardstanding

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

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

e to completion of backfillng, removal of any surface drains,
and fl restoation of the hydrology (years)

Will you attempt to block any gullies that have formed due to the
windfarm?
VWl YOU GUEMpL 10 DIOGK @il AUIICIal GICTES &na Taciitate

ootingd

Wil you control grazing on degraded areas?

Will you manage areas to favour reintroduction of species

v -]

Mot apgat: ¥ |

- p.34-35) S0 that C losses due to peat landslide can be assumed t
Do nealiG. Lik: st o bebra 2082116581

e et o e e i i s o el e
over the

eimaor e s therwise, G losses rom cained poat are asametia v 100%

Choice of methodology for calculating emission factors

Note: Choice calculating e default isthe
intematonally accepid standard (POC, 1997) However, it statd in IPCG (1957) that these are
imates, and "these rates and production periods can be used if countries do not have mor

]

Core input data
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Note: The input parameters include some variables that can be specified by default values, but others that must be site specific. Variables that can be taken from defaults are marked with
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appropriate estimates". Therefore, we have aave\uped more st specifc estmaies foruse hers based
on work from the funded ECOSSE projs

166p.)

Emissions i




Results

PAYBACK TIME AND CO, EMISSIONS Click here to return to Input data _

Note: The carbon payback time of the wi is by ing 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'1) 0 0 0
...grid-mix of electricity generation (tCO, yr‘1) 0 0 0
...fossil fuel - mix of electricity generation (tCO, yr'W) 0 0 0

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

. - 20431 20431 20431
construction, decomissioning)

Click here to return to Instructions  [Glick-neral

3. Losses due to backup 0 0 0
4. Losses due to reduced carbon fixing potential 1070 541 1863
5. Losses from soil organic matter 1983 2336 2519
6. Losses due to DOC & POC leaching 0 113 0
7. Losses due to felling forestry 4066 4179 4292
Total losses of carbon dioxide 27551 27600 29104
8. Total CO, gains due to improvement of site (t CO, eq.)
8a. Gains due to improvement of degraded bogs 0 0 0
8b. Gains due to improvement of felled forestry 0 0 0
8c. Gains due to restoration of peat from borrow pits 0 0 0
8d. Gains due to removal of drainage from foundations & 0 0 0
hardstanding
Total gains 0 0 0
Proportions of greenhouse gas emissions from different sources
RESULTS

Exp. Min. Max.

Net emissions of carbon dioxide (t CO; oq.)
27551 27600 29104

Carbon Payback Time
...coal-fired electricity generation (years) #DIV/O!  #DIV/O!  #DIV/0!
...grid-mix of electricity generation (years) #DIV/O!  #DIV/O!  #DIV/O!
...fossil fuel - mix of electricity generation (years) #DIV/O!  #DIV/O!  #DIV/0!

OTurbine life

W Backup

[@Bog plants

B Soil organic carbon
@DocC & POC

@ Management of forestry
BImproved degraded bogs
B Improved felled forestry
O Restored borrow pits

O Stop drainage of foundations

Greenhouse gas emissions

~ 25000
8 20000
2
£ 15000
8
£ 10000
g
S 5000
E
=}
2 ; ; ; ;
] 3
9] 3
o

Bog plants

Turbine life
DOC & POC

o
Management of forestry l

Soil organic carbon
Improved degraded bogs

Improved felled forestry
Restored borrow pits

Stop drainage of foundations

Carbon payback time (months)

OO 2 =

04

Carbon payback time using fossil-fuel mix as counterfactual

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

Check| - Check| - Check| - Check Check | | Check

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 | Click here to return to Instructions

by the windfarm while displacing electri from I-fired capacity or grid-mix.

Click here to return to Input data




