ut data
[ENTER INPUT DATA HEREI VALUES SHOULD ONLY BE CHANGED ON THIS SHEET.DO NOT USE EXAMPLE VALUES AS DEFAULTS! ENTER YOUR OWN VALUES THAT
|ARE SPECIFIC TO YOUR PARTICULAR SITE.

purple tags on left hand side.

Click here to move to Payback Time
Note: The input Click here to retun to Instructions [Clickchere]]

Expected values Possible range of values

Input data

Enter expected value here Enter minimum value here

Dimensions
[No. of turbines
Litetime of windfarm (years)
Performance
[Power rating of turbines (turbine capacity) (MW)
Capacity factor

Enter estimated capacity factor (percentage efficiency)

cku

Direct input of capacity factor | ¥ Direct input of capacity factor | ¥

[Backup
[Extra capacity required for backup (%)

Enter maximum value here

Direct input of capacity factor

Nol: opachy Tacir Tho capely Tactr of an povr pn % poorion of sergy
produced during a given period with respoct o the energy that hwcod
r o vindform boen uing corinualy and af maximum oo (G200 (200 30 s
[w.buea comireficapacitaciors himi).

Gapachy Facir = Ecrcly generaed durig tho pariod [Ny (instaled capacty (kW] x
nimbor of s i tho pred )

98 and was 30% (DTI, 2006, Energy

mms. Mrch 2006). be used (as
ing pianning stage). The average capacily factor for the United Kingdom, in 2009,
e 7% and 355 T St vty Trate,Setemor 2010

Nol: Exs capact acired forbegun I120%ofetnalsciiy s gsnerae by ot
rgy, the extra capacity required for backup is 5% of the rated capacity of the wind plnt (Dale.
oro it Ercrey ok, 53 1640-50 wio oo sk, e 5% ofthe scisl ot I i
assumed that less than 20% of national electrictl is generated by wind energy, a lower
(0%).

|Additional emissions due to reduced thermal efficiency of the rrcemae shou b enered (0%~ i
reserve generation (%) s SEEE T M E e D e T B EED EE
Catron vt aissons o i e - - , = e
(eg. manufacture, construction, decommissioning) over cut due o i ion at o ver “The estimate proviced by BERR was

e A% b 0o b cpachyf o vy Ol mord e oy

Capaciy credi of vind powr shoukd ba 8%, and The Foundaton

e e i P e e e e

Note: Exta emissions due I reduced therml effiency of the reserve power generation = 10%
Type of peatiand Add bog| ¥ Acid bog| ¥ Add bog| ¥ o, Emssions. tom bt i emsirs for b indam ar kewun. emirs
|Average annual air temperature at site (°C) e L
|Average depth of peat at site (m)

C Content of dry peat (% by weight) = — —
|average extent of drainage around drainage features at site (m) e -M%,_m’:n e e R L
|Average water table depth at site (m) [A"fen i a type of wetand fed by suface andor See McBrid etal (2011).
Dry soil bulk density (g om*

Note: T required fr regeneration of previous habial Loss o fxaion shoud be assumed 1o
[Time required for regeneration of bog plants after restoration 50 cvr atime ofircarm ony. Thi tme cou b oger. i plaris ot regeerate: Tha
(years)

Carbon accumulation due to C fixation by bog plants in
N R | This time could also be st mrnpﬁm nwmmuumnmumwm If so, enter
undrained peats (tC h T
i Carton foaton by bo gty

[Method used to calculate CO, loss from forest felling Enter simple cata - Enter simple data - Enter simple data e Coasmaston o e stond s 01212031 ot Tnrn ot 2008

Area of forestry plantation to be felled (ha) etal 1995). Tho SNH i oot lus 9102510

Average rate of carbon sequesration in timber (tC ha-1 yr-1 i

o ot Area of forestry plartaton 1o b feled. 1 th foresty s planned 1o be removed, wilh ro
To update counterfactual emission factors TS e i o wton vclopmant o oo o o s b
from the web enterd as 2o
- g Not: estaon caon sequestaion T s doparcert an o Yo sees

Coal-fired plant emission factor (t CO , MWh™) ;{;h“’m = aonsenesies T S et ¢ Ee Yow ke Ty

dumix emissic - 1 e oy o oty Comrisclon. Carbon secasior o eld coe 1617 b3
Grid-mix emission factor (t CO, MWh™) e by e Pty
[Fossil fuet-mix emission factor (t CO , MWh™)

ot ot i Par o] i s i i, Coerwd rt EF = 086 1 GO, MWhT

[Number of borrow pits B CO, MWh'-Source
|Average length of pits (m) Note Foss] Evos Extesion oo rasin o i
|Average width of pits (m) Ssumaics Gssnesons for 3063 o 2003 o s Nasral Aumosphane Erasci
| Average depth of peat removed from pit (m (st t . 2007 and o 2004t 2006 (Digestof UK Enroy Sttstcs, 2007) #0607 10,
[Method used to caleulate CO; loss from foundations and hard | ¢, = B = p—
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-standing (m)

Note: Toal enalh of access rack. I areas of access rack overiap wih hardstanding area.
g:"‘:z‘g‘a"cﬂ :;ﬁ‘frr?"‘ (m) exclado these from te foialengh of access rack o avold couble couning of nd area st
Length of access track that is floating road (m).

Fiosting road with (m) o o it e iy g oy S i
Fioating road depth (m) rage dopth of e road expactad ove e Wetimo of the windfam. 1 no sning & sxpectod.
Length of floating road that s drained (m) oo 200

|Average depth of drains associated with floating roads (m) Note: Longth of fosing roal hal s drained. Refers o any crains rurming akong he fenth of e
Length of access track that is excavated road (m) e

[Excavated road width (m)

|Average depth of peat excavated for road (m) Noto Rook fled roads. Rook flled roaca are assumed to bo roads whore o poa has been
Length of access track that is rock filed road (m) removad and rock has been placed on he surface and alowed to setle.

[Rock filed road width (m)

[Rock filed road depth (m)

Length of rock filed road that is drained (m)

lAverage depth of drains associated with rock filed roads (m

Length of any cable trench on peat that does not follow access

ltracks and is lined with a permeable medium (eg. sand) (m) ot Degh oot orcabi Eanches, i o pets, 1o cavi vorchos ey oo v

i peat.To avoi overestimating the depth of peat afecie by the catl enches, ony anter the

|Average depth of peat cut for cable trenches (m e ofthe e that s cut.

™ 5 amage
X"'"";: °;:“"“’I"a' "lea' a"cal::w:;'“ ) |Nm Poal Larceki azard s assamed Bat rassures v boen afen o ok

rea of additional peat excavat
can

(Weblink: Peat Landslide Hazard and Risk Assessments: Best |°‘ essumed Lk
[Practice Guide for Proposed Electricity Generation
Developments
improvement of degraded bos
[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 retun to its Noto: Peod o me when improvement can be guaranised. This guranioo shoud bo absokso.
b e o v (o T C e s St
[Period of time when effectiveness of the improvement in i tmo requirement fo the mproverment t becoms affecive. For xampie f e roqured fo
dearaded bogcanbo uarateed il an o o o s prvous Sal 6 10 years o i resoaton cano
dogradod bog can bo guaraniced (roars) e vt ot of e Ve (25 yer). B o o e

can bo uaraieed o
|Area of felled plantation to be |mpmved (ha) 10)="15 voars.
Water table depth in felled area before improvement (m)
Water table depth in felled area after improvement (m)
Timereured forhyrologyand et offeled planaton o Note: Poiod o fme wher & This guranise shoud be absolta.
rotur to s previous state on improvement (years) ";;:::, raorean dzﬁm‘é’.ﬁ'ﬁﬂ.ﬁ.ﬂ“ﬂ'&"ﬁﬁmmﬁn s
[Period of time when effectiveness of the improvement in felled i Toquremon orv Iovement s Scoro fcive For a1 e
plantation can be guaranteed (years) crogy ard et 1 1o 0 s o sl 10 years a1
[Restoration of peat removed from borrow pits R e "”‘"' e be v
[Area of borrow pits to be restored (ha) 10)='15 voars.
[Depth of water table in borrow pit before restoration with respect
lto the restored surface (m)
Depth of water table in borrow pit after restoration with respect to
lthe restored surface (m) Note: Period of time when improverment can be quaranized. This guraniee shoud be absol.
Time required for hydrology and habitat of borrow pit to return to e e ot i Poerary ';:‘;';;'_";:;‘_":‘;;" bl o e T Dodee
ts previous state on restoration (years) v o requiremont fo th improvoment 1> becore efectve. For xampe i e required for
[Period of time when effectiveness of the restoration of peat ycroloay and habita t retr o s prévious sate s 0 years and the restoraton can be
removed from borrow pits can be guaranteed (years) mm‘fn‘”“;’“ e o e e
[Early removal of drainage from foundations and hardstanding 10)=15ye
Water table depth around foundations and hardstanding before
restoration (m) it Pt s et canie et T o oo o e
Water table depth around foundations and hardstanding after o vindiarm decomssioning s akeady accountad fo i resoraton of
restoration (m)
Time to completion of backfiling, removal of any surface drains,
and full restoration of the hydrology (years) Noto: Restoraton of st he vater tabe al he st f retmed & f orgnallevl o igher on

ocommisiong. a0 Rvtt o st & esore. s ssnad 1  osescotru o cvor

the lifetime- e, C losses from drained peat are assumed to be 101
Wil you attempt to block any gullies that have formed due to the
[windfarm? ves v ves ~ No .
Wil you attempt to block all artificial ditches and faciltate - < Ver ~ o
rewetting? B
Wil you control grazing on degraded areas? o ~ ves - No
Wil you manage areas to favour reintroduction of species No 2 Vs v No ~
lote: Choice of methodology for calculating_emission factors. The IPCC defa.

IMlIhM"y accepted lhndllﬂ (IPCC, 1997). However, it is stated in IPCC (mnmmm ln
Choice of methodology for calculating emission factors I Sitespecifc (required for lanning applications) _ i o ks st ol e et e s il e

|here based on work from the Scottish Government VIMM ECOSSE project (Smith et al, 2007. ECOSSE:

SR Rasat SN 3700 T8 14385
re input dat; e
A HERE VAL veE THIS SHEET.DO NOT USE EXAMPLE VALUES AS DEFAULTS! ENTER YOUR OWN VALUES THAT
|ARE SPECIFIC TO YOUR PARTICULAR SITE.
Note: The input
purple tags on left hand side.

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




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
i ings achieved by the windfarm while displacing electricity generated from

with the carbol
coal-fired capacity or grid-mix.

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

[ 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) 71942 57488 110376
Total CO, losses due to wind farm (t CO; eq.)
2 o e o b e g manutace
3. Losses due to backup 0 0 0
4. Losses due to reduced carbon fixing potential 1377 690 2437
5. Losses from soil organic matter 30094 21747 40172
6. Losses due to DOC & POC leaching 0 411 0
7. Losses due to felling forestry 59207 44760 75743
Total losses of carbon dioxide 164249 137675 218784
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 & o o o
hardstanding
Total gains 0 0 0
Proportions of greenhouse gas emissions from different sources
RESULTS
D Turbine life
Exp. Min. Max.
Net emissions of carbon dioxide (t CO, ¢q.) ® Backup
164249 137675 218784 B 8og plants
Carbon Payback Time
...coal-fired electricity generation (years) #DIV/O!  #DIV/O!  #DIV/O! B Soil organic carbon
...grid-mix of electricity generation (years) #DIV/O!  #DIV/O!  #DIV/O! BD0C & POC
...fossil fuel - mix of electricity generation (years) #DIV/O!  #DIV/O!  #DIV/O!
o ooy oo GIAn B eoalar ot nagans g
. L . OImproved degraded bogs
Ratio of CO, eq. emissions to power generation (g / kWh) oIS o TR
(TARGET ratio by 2030 (electricity generation) < 50 g /kWh) Blmproved felled forestry

O Restored borrow pits

O Stop drainage of foundations

Greenhouse gas emissions
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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
i i from coal-fired capacity or grid-mix.

while di

electricity

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




