Designer Embodied Carbon (EC) Calculation - Civil & Electrical

Project Photographs / Drawings

Project Name:

Project Scope:

Build Table Most Contributing Materials 1%>. Embodied Carbon A1-5

Atheron - PPG 33kV Replacement.

3x 1c 400mm2 Cu XLPE 33KV Cable - Single Circuit. Route Length 3700m.

Project Embodied Carbon Breakdown and Totals t(Co2

Total AL5w| 40803
Asal 765
Total AL51(CO2e) 41568

Roadway

Note: Total AL-5w (COZe): Type 182 + Type 384 =
Ans

Note: Total AL-5t(COZe): Total AL-5w + ASa = Ans

ting Cable Talls / Cable Box

Calculation Date: 1810912024
Project Code: 50018511

Project Completed in Fv2a
Fi ar

Estimated Cost of Cable
Works (£) £1,092,628.00
(To Estimate ASa)
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GROUND
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[Leigh Road

[Westborne Ave

[Atherleigh Way

Leigh Lane

Joint on to Existing 3 1c 500mm2 Cu Cable

Desktop Contigent

Asphalt, 8% (Bitumen) binder content (by mass) weight @ inputvalue in m3 (n s 10004158 0085 | 0005 | 0.005 | 174178082
2320%kg I m3 ‘conversion to tonnes' cel)
Ready mix concrete 32/40. 2350kg / m3 bt vl o 2, (cl,r;u) 1543 362605 | 0132 | 0.005| 0.008
Ready Mix Expanding Foam Concrete weight @ 4.5kg / m3 PG (:;u) 0 0 0188 | 0.005 | 0.011
Engineering MOT input value in m3 (in 180 270 | o0o0s |o000s| 0001
“conversion to tonnes' cel)
Aggregate, 1500kg/m3 Note: aggregate density willchange per input value in m3 (n N o | o00os | 0oos| 000t
m based on type and mm to dust of materia, “conversion to tores' cel) -
o
)
E input value in m3 (n
o g Sand, 1600kg/m3 e iy 17144 274304 | 0,005 | 0.005 | 0.001
g
¥ ) Waste material content. 1m3 = 1.43 tonnes. . input value in m3 (in 68576 980.6368 0,005 | 0.001
g H ‘conversion to tonnes' cel)
3
H Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay input value in m3 (in - w2 0005 | 0001
g Soll. “conversion to tormes' cel)
Cabl Duis PVC eigh @ 200mm dia 444k /m 0 input vlue i meters o o | sz |ooms|osre
Cable Ducts PVC weight @ 150mm dia 33kg /m a e oo 23 7ome | 323 [ 0005|0172 | 22842287
Cable Ducts PVC weight @ 100mm dia 2.16kg / m 0 ‘c"q"r::‘e"’:'u':ﬁc""m’“"::'ig"; 0 0 223 | 0005|0172
Cable 330 (New - wagh @5 2kgm s Imput v n s o | ssasos | 3m | 00%2| 0o
Cable 66/ 11KV (New)  weigh @ 1.7kgim 0 inputvaluein meters 0 o | s |oc|oos
Asphalt, 8% (Bitumen) binder content (by mass) weight @ input value in m3 (n
2322k I m3 “conversion (o tonnes’ cel) 5988 139.04136| 0086 | 0,005 | 0,006
Ready mix concrete 3240, 2350 m3 ot vase 0 a0 w178 | 2289 | 052 | ooos | 000s| saasssse
Ready Mix Expanding Foam Concrete weight @ 4.5k / m3 e ey o o | oss [oo0s| 0011
input value in m3 (n
Engineering MOT e ey 12575 188625 | 0005 | 0005 | 0.001
Agaregate, 1500kg/m3 Note: aggregate density will change per input value in m3 (in
m3 based on type and mm to dust of material “conversion to tonnes’ cell) @ o 0005 | 0,005 0.001
N input value in m3 (n
8 Sand, 1600kgim3 e ey 11976 191616 | 0005 [ 0005 | 0001
M £
3 H Weste materal conent, 13 = 1.3 omnes ot vatue 0 0 a ssasr 0005 0001
2 H
= 2 Soil assumed 5% cement content. 1m3 = 19 tonnes of clay input value in m3 (in o 238925 000 | 0001
g Soil. “conversion to tonnes' cel) - -
Cable Ducts PVC weight @ 200mm dia 4.44kg / m 0 ‘C"n"“‘:‘e‘v’sfﬁc‘n‘j"‘":ﬁgh’; 0 0 223 | 0005|0172
Cable Ducts PVC weight @ 150mm dia 3.3kg /m 1 ‘C"n"“‘:‘e‘v’sfﬁc‘n‘j"‘":ﬁgh’; 1497 29401 | 323 |0005| 0172 | 15956523
Cable Ducts PVC weight @ 100mm dia 2.16kg /m o e eraon oo oo o o 323 [ 0005|0172
Cable 33KV (New) : weight @ 5.2kgim 3 e eraon oo e 1497 233532 | 381 [00320039
Cable 6.6/ 11kV (New) : weight @ 1.7kgim 0 ‘C"n"“‘:‘e‘v’sfﬁc‘n‘j"‘":ﬁgh’; 0 0 281 | 0032|003
terials calculated in above sheet,includes only imported materials

kg(COzelkg) = Embodied Carbon t(COZe). Sourced Istructe

Caculation are based on Embodied Carbon Factors (ECF) to Extract & Manufacture the material Calculated as: Tonnes x ECF

0.32kg(COe) / European sourced within 1500km

Calculation based on kg of CO2e produced by Distance travelled in km, ECF based on: Tonnes x ECF kg(COZelkg) = Embodied Carbon
t(COZe). Distances referenced from IStructE: Locally sourced within
16kg(COZe): Sourced IstructE

50km = 0,005kg(COZ2e) / Nationally Sourced within 320km =

ulating for Cable & Ducts note:

Calculation based on the Waste Factor (WF) of Materials. So brick has awaste factor of 20%, Steel 1% etc...: Material WFx(Material ECF
x Distance Travelled x Distance travelled forwaste material taken to lanfill (C2) x C02 used for ps
Example, assumed waste of concrete is : 0,053 x (A1-3x x A4 x C2x C3-4) = ASw : Sourced IStruct

rocessing disposal (C3-4) = ASw /
3

calulate the embodied carbon factor

When adding in cable lengths in meters, the calculation must include cable numbers for the table to

Binder/ Suface Course layer| I

(T B @)
s sy |
¥ = oz

1926267215 1926267215
Base layer (Concrete) 5265568508
Sub - base layer (Aggregate / MOT /|
gl 6250787136
Excavations & Backfill layer 8225478259
2409685571 Cable Ducts 24.00685571
Untl manufacturers ECF values are
available the ECF value for New Copper is
Cables| 207315625 used for Power Cables
2402230408
Binder/ Suface Course layer| I 134560057
Base layer (Concrete) 36.78049085
Sub - base layer (Aggregate / MOT /| 4366687644
DTP)
Excavations & Backill layer 5745703005
168320412 Cable Ducts| 168329412
Until manufacturers ECF values are.
available the ECF value for New Copper is
Cables| o2 used for Power Cables
167.8062563

Ans t(CO2e): Soruced IstructE

Typical assumed costat stage A1-5 of build is 50% so: 700kg(COZe) per £100,000 50: 0.7 x (cost of build +100,000)=

Designer to fill in all cells highlighted in light grey

Please fill in all relavent cells highlighted in GREY -
Profile Depths for Type 1&2:

layer = 100mm

180mm
Backiil

Sand layer = 200mm (+/-300mm)

Waste = Estimate 80% of total Excavated material
Profile Depths for Type 3&4:

00mm Concrete layer = 50mm

75mm

MoT
Backiil
Sand layer = 200mm (+/- 300mm)

Material Waste = Estimate 80% of total Excavated material

Concrete layer

Tarmac top

MOT = 210mm
Material

‘Tarmac top layer =|

The 'Embodied Carbon ((CO2e) cells are using a traffc light system to indicate,
low- high contributing materials. Below this cell in an example of how the colour
format works and what they indicate.

Medium

Rt for calculating|
Embodied Carbon A1-

58 Cell colour|
formatting:

Calculations & Embodied Carbon

factors for materials used in the

tableare sourced from the Brisa
(ICE) & IstructE

ABSRIA guide: Hammond.G etal.,
‘Embodied Carbon'., The Inventory of
1CE).
Embadied Carbon - The Inventary of
Carbon and Energy (ICE)
(greenbuildingencyclopaedia.ug

The Institution of Structural Engineers
*Howto calculate embodied carbon’.

‘Abrief guide to calculating embodied
carbon (istructe.org)



https://greenbuildingencyclopaedia.uk/wp-content/uploads/2014/07/Full-BSRIA-ICE-guide.pdf
https://greenbuildingencyclopaedia.uk/wp-content/uploads/2014/07/Full-BSRIA-ICE-guide.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
https://greenbuildingencyclopaedia.uk/wp-content/uploads/2014/07/Full-BSRIA-ICE-guide.pdf
https://greenbuildingencyclopaedia.uk/wp-content/uploads/2014/07/Full-BSRIA-ICE-guide.pdf
https://greenbuildingencyclopaedia.uk/wp-content/uploads/2014/07/Full-BSRIA-ICE-guide.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf

