Core input data
TO YOUR PARTICULAR SITE.

[Note: The input
tags on left hand side.

that can be specified by

. but others that

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

Variables that can be taken from defaults are marked with purple

Click here to move to Payback Time

Click here to return to Instructions

Input data

Dimensions
No. of turbines
Lifetime of windfarm (years)

Power rating of turbines (turbine capacity) (MW)
Capacity factor

Enter estimated capacity factor (percentage efficiency)
Backup
Extra capacity required for backup (%)
[Additional emissions due to reduced thermal efficiency of the
reserve generation (%)

Carbon dioxide emissions.

m turbine life
(eg. i

Type of peatland
[Average annual air temperature at site {C)
[Average depth of peat at site (m)

C Content of dry peat (% by weight)

[Average extent of drainage around drainage features at site (m)

[Average water table depth at site (m)

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

Carbon accumulatmn due to C fixation by bog plants in undrained
peats ({C ha

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-1yr-1)

[ To update counterfactual emission factors
from the web

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

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

Expected values

Enter expected value here

11
35

5.7
Direct input of capacity fa[ ¥

292

5
10

Calculate wrt installed cap ¥+

2

Acidb W

10.42
161

10.00
0.35

-~
[
3.60

Enter simple data

0.945
0.2263
0.45

146
215
0.42

Enter simple data
0
3.50

Enter simple data
0
3.70

Possible range of values
Record| Record| Record| Note: Capacity actor any power plants
source| Enter minimum value here |source| Enter maximum value here | source e .otk mtiieepact 1w apersy il e ST Ty s T e
of datal of datal of datal ww.bwea comrficapacitaciors im)
numberof hours n the perod () e
W
average
1 u Chapter 2: Project Description clency 2012).The & year average
Fixed 35 35 Chapter 2: Project Description o DO KE Shaot 5
57 57 Chapter 2: Project Desc
Direct input of capacity fad ~ Direct input of capacity fad ~ || o Sackan T 20% of
energy, the extra i i th
200 AD‘Dk/ et al 2004) it
50% of
. - (0%). The House of Lords Economic Affairs Committee report on The Economics of Renewable
s s+—————1 A icand tion Capacity Statement 2021 - 2030 5 ° -
o iskofa vor|
10 10 Fived iow range of
_ - wmﬂener\;y £ ON s reported as
Calculte wrtinstaled cap ¥ - Calculte wrtinstaled cap ¥ -
2 2 (m GW 36 GW of f
Note: Exza ot Teserve powers 0%
Dale et 2004
Acdb W Acdb W -— | Chapter 6: Biodiversity Ml ;"! T TG U Bio
y 15 I Chapter 19: Cimate 8147 1CO, MW (White & Kulcinskd, 2000; Whie, 2007).
0.00 5.00 Chapte nd Geology N Tup ofpealland o bog & 20ty by s o bty
= P Sphagnummoss, hus makingit acilc (Stonemand Blooks,
Chapter 11: Hydrol & Hyd: I A fen’is a type of wetland fed by surface and/or ﬂmundwaturiMcBnde etal., 2011).
500 1500 apter 11 Hydrology & Hydrogeology
0.00 0.80 Chapter 6: Biodiversity

Default Value

Note: Time required for regenerationof previous habifat. Loss of fixation should be assumed to
be over lifetim “This time could be long The

Best Practice in Bog Restoration Ireland

peat
vegetation, the. g them n i

Default Value

pecto i
r the previous
i i If so,

bitat. if
enter number of years estimatedfor regeneration.

Chapter 2: Project Description
Cannell, 1999

Note: Carbon fxation by bog plants.
ot Csootetacn ke pes e i CE1210 1 311 vl ot 120 o
ol 1655) Tno SNH guidance uees 2 vlus of 028 1 hat

>

Note: Area of forestry plantation 1o be felled. I the foreslry was planned to be removed, with no
further rotations planted, before the windfarm development, the area to be felled should be
entered as zero.

Note:Plantaoncarbon sequestato, This s dspendenton he ield ciassof heforestry. Th
NH technical guidance assumedyield class of 16 m? ha- yr', compared o the value of 14 =3
ha* yr! provided by yield class 16 m* ha 'y

S5dicharyr (Cannel 1669)

i Emissin Factors Goalfred plat omiseionactr (CF) fom
€O, MWh " Grid-Mix EF for 2014 = 0.394 £ CO, MWh'*
Source = DUKES, 2015b.

ote:Fopsi uexEmission acioe The onissonfactofom eleciily suppliedin 2014 fom
all fossilfuels = 0.642t CO, MWh'". Source = DUKES, 2

0.94
0.2263%— 7]
0.55
2 roject Descnpuon
146 Confirmed by Design
215 Confirmed by Design Engineer
0.48 Available in Spoil Calculations

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

Recangular it vertal .

Recangular it vertal .

Recangular it vertal .

standing 2 g g
2 Turbine Foundations are pilled T1, and T3
: ' (21m Diameter)
A length of turbine foundat 241 21 272 ; :
verage length of turbine foundations (m) 9 Turbine Foundations are Gravity T2, and T4 to T11
(27.2m Diameter)
2 Turbine Foundations are pilled T1, and T3
) ’ ' (21m Diameter)
A dth of turbine foundati 241 21 272
verage widh of turbine foundations (m) 9 Turbine Foundations are Gravity T2, and T4 to T11
(27.2m Diameter)
’ ' Chapter 2: Project Description - Largest foundati d
[Average depth of peat removed from turbine foundations (m) 1.45 145 145 EACe Al e Aol AT S ST S S
for all turbines (worse case)
Chapter 2: Project D ipti - L t hardstand d
[Average length of hard-standing (m) 55 55 55 apter 2 Froject Description - rargest hardstand presume
for all turbines (worse case)
Average width of hard-standing m) - . . Chapter 2: Project Description - Largest hardstand presumed
for all turbines (worse case)
| Average depth of peat removed from hard-standing (m) 1.45 145 145 Chapter 2: Project Description
Total length of access track (m) 11707 11707 11707 +—— ilahle in Spoil Calculations (Road C [Note:Totel enginof scoees ack e o T e e e L e ‘
Existing track length (m) 6382 6382 6382 Available in Spoil Calculations (Road C
Length of access track thatis floating road (m) 3161 3161 3161 Available in Spoil Calculations (Road Construction)
Floating road width (m) 6 6 6 Available in Spoil Calculations (Road C I —ounts Torsinfing o foaing road Shouldbe sriaredas 1o
Floating road depth (m) 0.00 0.00 0.00 Avallable Th Spoil Calculations (Road C ‘ ge dwlh of the road expected over the lifetime of the windfarm. If no sinking s expected,
enter
Length of floating road that is drained (m) 3161 3161 36— L | Availablein Spoil Calculations (Road C
[Average depth of drains associated with floating roads (m) 0 0.00 0.00 Available in SpoT [Noe-Longh o
road.
Available in Spoil Calculations (Road Construction) L
Length of track that ted road 8546 8546 8546 :
ength of access track that is excavated road (m) Conventional 2164m + Upgraded Road 6382m
Excavated road width (m) 4 2 6 Available in Spoil Calculations (Road Construction)
[Average depth of peat excavated for road (m) 145 145 145 Available in Spoil Calculations (Road C I Been
Length of access track that is rock filled road (m) 11707 11707 11703 1 TR L
Rock filed road width (m) 4 2 6 Available in Spoil Calculations (Road Construction)
Rock filed road depth (m) 165 165 165 Available in Spoil Calculations (Road Construction)
g Available in Spoil Calculations (Road Construction)
Length of rock filled road that is drained 8546 8546 8546 '
ength of rockfiled road thatis drained (m) Conventional 2164m + Upgraded Road 6382m
[Average depth of drains associated with rock filled roads (m) 050 050 050 Available in Spoil Calculations (Road Construction)
Length of any cable trench on peat that does not follow access PO AR T R E U BEET
» ; Note: Deplh of peal cul for cable irenches. In shallow peats, the cable irenches may be cut elow]
tracks and is lined with a permeable medium (eg. sand) (m) ety 500.00 500.00, restoration of cable trenches will be completed assoonas |, #5020 cuerestimating the depth of peat affeciad by the cabla trenches, enly enter the
sections of trench, 500m long, are completed and backfilled _|depth ofthe peat that s cut.
Average Peat Dept
[Average depth of peat cut for cabe trenches (m) 073 0.00 145 110kV Cable Trench: Om
Internal Cable Trench: 1.45m
[Volume of additional peat excavated (nf) 0.0 0.0 0.0 Chapter 10: Soils and Geology Note: Peal Landside Hazard, I =
| Area of additional peat excavated (i 00 00 00 Chapter 10: Soils and Geology e, 2008 PetL o o
igibio.
(Weblink: Peat Landslide Hazard and Risk Assessments: Best ' ' ' e
Practice Guide for Proposed Electricity Generation Developmenty Wl A (i Eeyziia 10y Sl it ey
Improvement of degraded bog
Chapter 6: Biodiversity Table 4.1: Extent of Target Habitats
I ing within the BEMP Land: d wind
[Area of degraded bog to be improved (ha) 20.14 2014 2014 (el e e T G S eeEzvin
farm site & peat storage and restoration (habitat
enhancement) area (PSRA)
Water table depth in degraded bog before improvement (m) 05 02 08
[Water table depth in degraded bog after improvement (m) 01 0 02
Note: Peric
Therefore, \f yﬂu enter
Chapter 6 Biodiversity Appendix 1 BEMP BEMP Areas o as This includes|
Time required for hydrology and habitat of bog to return to its 20 . - to return them to good conservation status for at least the s 0 pone o
previous state on improvement (years) lifetime of the Project Development, which is predicted to be fthe wi yoars), the perod ofi o G
at least 40 years. B Lt
Chapter 6 Biodiversity Appendix 1 BEMP BEMP Areas soas
Period of time when effectiveness of the improvement in 20 . - to return them to good conservation status for at least the
degraded bog can be guaranteed (years) lifetime of the Project Development, which is predicted to be
at least 40 years.
Improvement of felled plantation land
[Area of felled plantation to be improved (ha) 376 37.6 376 Chapter 6: Biodiversity
[Water table depth in felled area before improvement (m) 05 02 09 Chapter 6: Biodiversity
[Water table depth in felled area after improvement (m) 01 0 03 Chapter 6: Biodiversity
: Note: Period of ime when Improvement can be quaranised. Tis guraniee should be absolute.
Time required for hydrology and habitat of felled plantation to = 5 5 e T b o T e SOl
return to its previous state on improvement (years) This included
Period of time when effectiveness of the improvement in felled For example if
30 2 35 oits 10years
plantation can be (years) e o
Restoration of peat removed from borrow pits cn years, 25-10
[Area of borrow pits to be restored (ha) 3 25 25 Chapter 10: Soils and Geology o
Depth of water table in borrow pit before restoration with respect 150 050 300 Chapter 10:Solls and Geology
to the restored surface (m)
Depth of water table in borrow pit after restoration with respect tol e
ihe rostored surface (m) 015 0.00 030 Chapter 10: Soils and Geology T a7
Time required for hydrology and habitat of borrow pit to return to 35 5 s M frouoir e windtarm. )l
its previous state on restoration (years)
Period of time when effectiveness of the restoration of peat it 10 years and the
° 35 2 5 f years) the period of
removed from borrow pits can be (vears) B ario)
) =15 years
Early removal of drainage from and
(Water table depth around foundations and hardstanding before 00 030 120 S -
Note: This. lifetir th
i in tion of
(Water table dmapm around foundations and hardstanding after 030 010 050 T R e restoration T
Time to completion of backflling, removal of any surface drains -
[and full restoration of the hydrology (years) Chapter 6: Biodiversity i S
‘lhe rm. Otherwise, C 100%.

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

Will you attempt to block all artificial ditches and facilitate
rewetting?

Will you control grazing on degraded areas?

Will you manage areas to favour reintroduction of species

Choice of methodology for calculating emission factors

1PCC default

[Note: Choice of methodology for calculating emission factors. The IPCC default methodology is the
internationally acceptedstandard (PCC, 1997). However, tis stated in IPCC (1997) that these are.
i d "these rates and i

||

Core input data
TO YOUR PARTICULAR SITE.

[Note: The input
tags on left hand side.

that can be specified by

. but others that

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

Variables that can be taken from defaults are marked with purple

Click here to move to Payback Time

Click here to return to Instructions

. Therefore, use here

166p.




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

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.
56142
43254

2782
59021
12714

0

o O o o

Min
2702
4806
1505

32940
10857

o ©O ©o o

Exp. Min. Max.
1. Windfarm CO, emission saving over...
...coal-fired electricity generation (tCO, yr’1) 151561 103809 207617
..grid-mix of electricity generation (tCO, yr'") 36294 24859 49718
...fossil fuel - mix of electricity generation (tCO, yr'1) 72172 43940 120835
Energy output from windfarm over lifetime (MWh) 5613355 3844764 7689528
Total CO; losses due to wind farm (t CO, eq.)
2. Losses_ due to turl_)mg I|fe (eg. manufacture, 56142 53441 53441
construction, decomissioning)
3. Losses due to backup 43254 38448 52866
4. Losses due to reduced carbon fixing potential 2782 1277 4553
5. Losses from soil organic matter 59021 26081 101804
6. Losses due to DOC & POC leaching 12714 1857 31015
7. Losses due to felling forestry 0 0 0
Total losses of carbon dioxide 173913 121103 243678
8. Total CO, gains due to improvement of site (t CO, eq.)
8a. Change in emissions due to improvement of degraded o o 6968
bogs
8b. Change in emissions due to improvement of felled o o 0
forestry
8c. Change in emissions due to restoration of peat from o o 259
borrow pits
8d. Change in emissions due to removal of drainage from o o 0
foundations & hardstanding
Total change in emissions due to improvements 0 0 -7228
Proportions of greenhouse gas emissions from different sources
RESULTS
O Turbine life
Exp. Min. Max.
Net emissions of carbon dioxide (t CO; ¢,.) B Backup
173913 113875 243678 EBog plants
Carbon Payback Time
...coal-fired electricity generation (years) 11 0.5 23 B Soil organic carbon
...grid-mix of electricity generation (years 4.8 23 9.8
J i X 9 o v ) ODOC & POC
...fossil fuel - mix of electricity generation (years) 24 0.9 5.5
Ratio of soil carbon loss to gain by restoration . . . @ Management of forestry
No gains! No gains! No gains!
(TARGET ratio (Natural Resources Wales ) < 1.0) - - -
. L. i OImproved degraded bogs
Ratio of CO, eq. emissions to power generation (g / kWh) - - B
(TARGET ratio by 2030 (electricity generation) < 50 g /kWh) O Improved felled forestry
DO Restored borrow pits
O Stop drainage of foundations
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Data used in barchart of carbon payback time using fossil-fuel mix as counterfactual

Greenhouse gas emissions Carbon payback time (months)
Exp. Min. Max. Exp. Min. Max.

Turbine life 56142 2702 -2702 9 1 0

Backup 43254 4806 9612 7 1 1

Bog plants 2782 1505 1771 0 0 0

Soil organic carbon 59021 32940 42782 10 9 4

DOC & POC 12714 10857 18301 2 3 2

Management of forestry 0 0 0 0 0 0

Improved degraded bogs 0 0 -6968 0 0 -1

Improved felled forestry 0 0 0 0 0 0

Restored borrow pits 0 0 -259 0 0 0

Stop drainage of foundations 0 0 0 0 0 0

173913 29

[Coae] IR (crecs) IR ) [0 (o] (ot

| [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 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




