
Project Name:

Project Scope: 

Site 

Works 

Duratio

n:

Total A1-5w 216.39

A5a 4.26

Total A1-5 t(CO2e) 220.64

A1-3 A4 A5w A1-3 A4 A5w A1-5w

Asphalt, 8% (Bitumen) binder content (by mass) weight @ 
2322kg / m3 

input value in m3 (in 
'conversion to tonnes' cell)

41.2 95.6664 0.086 0.005 0.006 8.2273104 0.478332 0.5527 9.258307193

Ready mix concrete 32/40. 2350kg / m3
input value in m3 (in 

'conversion to tonnes' cell)
74.2 174.37 0.132 0.005 0.008 23.01684 0.87185 1.4324 25.32113955

Ready Mix Expanding Foam Concrete weight @ 4.5kg / m3
input value in m3 (in 

'conversion to tonnes' cell)
0 0 0.188 0.005 0.011 0 0 0 0

Engineering MOT 
input value in m3 (in 

'conversion to tonnes' cell)
86.5 129.75 0.005 0.005 0.001 0.64875 0.64875 0.1925 1.490049

Aggregate, 1500kg/m3 Note: aggregate density will change 
per m3 based on type and mm to dust of material.

input value in m3 (in 
'conversion to tonnes' cell)

0 0 0.005 0.005 0.001 0 0 0 0

Sand, 1600kg/m3
input value in m3 (in 

'conversion to tonnes' cell)
82.4 131.84 0.005 0.005 0.001 0.6592 0.6592 0.1957 1.51405056

Waste material content. 1m3 = 1.43 tonnes. 
input value in m3 (in 

'conversion to tonnes' cell)
329.6 471.328 0.005 0.001 0 2.35664 0.5745 2.931188832

Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay 
soil. 

input value in m3 (in 
'conversion to tonnes' cell)

86.5 164.35 0.005 0.001 0 0.82175 0.2003 1.02209265

Cable Ducts PVC weight @ 200mm dia  4.44kg / m 0
input value in meters (in 
'conversion to tonnes' cell)

0 0 3.23 0.005 0.172 0 0 0 0

Cable Ducts PVC weight @ 150mm dia  3.3kg / m 1
input value in meters (in 
'conversion to tonnes' cell)

839 2.7687 3.23 0.005 0.172 8.942901 0.0138435 0.4773 9.434093298

Cable Ducts PVC weight @ 100mm dia  2.16kg / m 1
input value in meters (in 
'conversion to tonnes' cell)

839 1.81224 3.23 0.005 0.172 5.8535352 0.0090612 0.3124 6.175042886

Cable 33kV (New) : weight @ 3.66kg/m 0
input value in meters (in 
'conversion to tonnes' cell)

0 0 3.81 0.032 0.039 0 0 0 0

Cable 6.6 / 11kV (New) 300mm2 AL XLPE : weight @ 1.7kg/m 3
input value in meters (in 
'conversion to tonnes' cell)

839 4.45509 12.79 0.16 0.13 56.980601 0.7128144 0.5777 58.27115157

A1-3 A4 A5w A1-3 A4 A5w A1-5w

Asphalt, 8% (Bitumen) binder content (by mass) weight @ 
2322kg / m3 

input value in m3 (in 
'conversion to tonnes' cell)

31.36 72.81792 0.086 0.005 0.006 6.2623411 0.3640896 0.4207 7.047099844

Ready mix concrete 32/40. 2350kg / m3
input value in m3 (in 

'conversion to tonnes' cell)
56.45 132.6575 0.132 0.005 0.008 17.51079 0.6632875 1.0898 19.26385886

Ready Mix Expanding Foam Concrete weight @ 4.5kg / m3
input value in m3 (in 

'conversion to tonnes' cell)
0 0 0.188 0.005 0.011 0 0 0 0

Engineering MOT 
input value in m3 (in 

'conversion to tonnes' cell)
65.86 98.79 0.005 0.005 0.001 0.49395 0.49395 0.1466 1.13450436

Aggregate, 1500kg/m3 Note: aggregate density will change 
per m3 based on type and mm to dust of material.

input value in m3 (in 
'conversion to tonnes' cell)

0 0 0.005 0.005 0.001 0 0 0 0

Sand, 1600kg/m3
input value in m3 (in 

'conversion to tonnes' cell)
62.72 100.352 0.005 0.005 0.001 0.50176 0.50176 0.1489 1.152442368

Waste material content. 1m3 = 1.43 tonnes. 
input value in m3 (in 

'conversion to tonnes' cell)
287.26 410.7818 0.005 0.001 0 2.053909 0.5007 2.554652014

Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay 
soil. 

input value in m3 (in 
'conversion to tonnes' cell)

65.86 125.134 0.005 0.001 0 0.62567 0.1525 0.778208346

Cable Ducts PVC weight @ 200mm dia  4.44kg / m 0
input value in meters (in 
'conversion to tonnes' cell)

0 0 3.23 0.005 0.172 0 0 0 0

Cable Ducts PVC weight @ 150mm dia  3.3kg / m 1
input value in meters (in 
'conversion to tonnes' cell)

784 2.5872 3.23 0.005 0.172 8.356656 0.012936 0.4461 8.815648565

Cable Ducts PVC weight @ 100mm dia  2.16kg / m 1
input value in meters (in 
'conversion to tonnes' cell)

784 1.69344 3.23 0.005 0.172 5.4698112 0.0084672 0.292 5.770242697

Cable 33kV (New) : weight @ 3.66kg/m 0
input value in meters (in 
'conversion to tonnes' cell)

0 0 3.81 0.032 0.039 0 0 0 0

Cable 6.6 / 11kV (New) : weight @ 1.77kg/m 3
input value in meters (in 
'conversion to tonnes' cell)

784 4.16304 12.79 0.16 0.13 53.245282 0.6660864 0.5399 54.45123103

A1-3 A4 A5w A1-3 A4 A5w A1-5w

Asphalt, 8% (Bitumen) binder content (by mass) weight @ 
2322kg / m3 

input value in m3 (in 
'conversion to tonnes' cell)

0 0 0.086 0.005 0.006 0 0 0 0

Ready mix concrete 32/40. 2350kg / m3
input value in m3 (in 

'conversion to tonnes' cell)
0 0 0.132 0.005 0.008 0 0 0 0

Ready Mix Expanding Foam Concrete weight @ 4.5kg / m3
input value in m3 (in 

'conversion to tonnes' cell)
0 0 0.188 0.005 0.011 0 0 0 0

Engineering MOT 
input value in m3 (in 

'conversion to tonnes' cell)
0 0 0.005 0.005 0.001 0 0 0 0

Aggregate, 1500kg/m3 Note: aggregate density will change 
per m3 based on type and mm to dust of material.

input value in m3 (in 
'conversion to tonnes' cell)

0 0 0.005 0.005 0.001 0 0 0 0

Sand, 1600kg/m3
input value in m3 (in 

'conversion to tonnes' cell)
221.12 353.792 0.005 0.005 0.001 1.76896 1.76896 0.525 4.062947328

Waste material content. 1m3 = 1.43 tonnes. 
input value in m3 (in 

'conversion to tonnes' cell)
0 0 0.005 0.001 0 0 0 0

Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay 
soil. 

input value in m3 (in 
'conversion to tonnes' cell)

221.12 420.128 0.005 0.001 0 2.10064 0.5121 2.612776032

Cable Ducts PVC weight @ 200mm dia  4.44kg / m 0
input value in meters (in 
'conversion to tonnes' cell)

0 0 3.23 0.005 0.172 0 0 0 0

Cable Ducts PVC weight @ 150mm dia  3.3kg / m 1
input value in meters (in 
'conversion to tonnes' cell)

2764 9.1212 3.23 0.005 0.172 29.461476 0.045606 1.5726 31.07965897

Cable Ducts PVC weight @ 100mm dia  2.16kg / m 1
input value in meters (in 
'conversion to tonnes' cell)

2764 5.97024 3.23 0.005 0.172 19.283875 0.0298512 1.0293 20.34304951

Cable 33kV (New) : weight @ 3.66kg/m 0
input value in meters (in 
'conversion to tonnes' cell)

0 0 3.81 0.032 0.039 0 0 0 0

Cable 6.6 / 11kV (New) : weight @ 1.77kg/m 3
input value in meters (in 
'conversion to tonnes' cell)

2764 14.67684 12.79 0.16 0.13 187.71678 2.3482944 1.9033 191.9683706

Important note: 

 Estimated 

Cost (£):
A5a t(CO2e)

5a Key:

Note: Reference note: 

Low High
Ref for material Emobdied 

Carbon Factors:

0 37.5 50

Ref for calculating 
Embodied Carbon A1-5& 

Cell colour formatting: 

Excavations & Backfill layer 3.33286036

Depth of soil to be calculated @ 50% 
imported and 50% backfill 

Excavations & Backfill layer 3.953281482

Depth of soil to be calculated @ 50% 
imported and 50% backfill 

The Institution of Structural 
Engineers 'How to calculate 

embodied carbon'. 

A brief guide to calculating 
embodied carbon (istructe.org)

Designer to fill in all cells highlighted in light grey Calculations & Embodied 

Carbon factors for materials 

used in the  tableare 

sourced from the Brisa (ICE) 

& IstructE

The 'Embodied Carbon t(CO2e)' cells are using a traffic 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 

A BSRIA guide: Hammond.G 
etal., 'Embodied Carbon'., The 

inventory of Cabon and Energy., 
(ICE).

12.5 Embodied Carbon - The Inventory 
of Carbon and Energy (ICE) 

(greenbuildingencyclopaedia.uk)

250.0668025

Road & Cable Calculations Table

Cable Type & Excavation

All materials calculated in above sheet, includes only imported materials 

Calculating for Cable & Ducts note: 

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

calulate the embodied carbon factor

A1-5w t(CO2e)

Excavations & Backfill layer

Cable/Duct 

Number

Units values to input in 

conversion to tonnes cell

Conversion to 

tonnes 

Quantity 

(t)
ECF kg(CO2e/kg)

Ve
rg

e 
/ S

of
t L

an
ds

ca
pe Depth of soil to be calculated @ 50% 

imported and 50% backfill 

Key:

Typical assumed costat stage A1-5 of build is 50% so: 700kg(CO2e) per £100,000 so: 0.7 x (cost of build ÷ 
100,000) = Ans t(CO2e): Soruced IstructE

Please fill in all relavent cells highlighted in GREY -                                                                                 

Profile Depths for Type 1&2:                                                                       Tarmac 

top layer = 100mm                                                                                Concrete layer 

= 180mm                                                                                                      MOT = 

210mm                                                                                                         Backfill = 

210mm                                                                                                                  Sand 

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

Waste = Estimate 80% of total Excavated material                                                                                                            

Profile Depths for Type 3&4:                                                             Tarmac top 

layer = 100mm                                                                                 Concrete layer = 

50mm                                                                                                MOT = 275mm                                                                                                                       

Backfill = 275mm                                                                                                                      

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

Material Waste = Estimate 80% of total Excavated material                                                                                                                                                                                                                                   

Embodied Carbon t(CO2e) Total EC t(CO2e)
Notes / Comments

A1-5w

L
o

w
 &

 H
ig

h
 V

o
lt

a
g

e

Binder/ Suface Course layer 

(Tarmac) 
0

Base layer (Concrete) 0

Cable Ducts 51.42270848

Cables 191.9683706

Until manufacturers ECF values are 
available the ECF value for New 
Aluminium is used for Power Cables.

2.612776032

Sub - base layer (Aggregate 

/ MOT / DTP/ Sand)
4.062947328

11kV Triplex Cable - Single Circuit XLPE. Route Length 4578m.

18/09/2024

550016320

FY24

£608,544.70

Calculation Date:

Project Code: 

Project Completed in 

Financial Year:

Note: Total A1-5w t(CO2e): Type 1&2 + Type 3&4 + 

Verge / Soft landscape = Ans 

Until manufacturers ECF values are 
available the ECF value for New 
Aluminium is used for Power Cables.

0 2,764 191 839 784 4,578

Total EC t(CO2e)

A1-5w

Designer Embodied Carbon (EC) Calculation - Civil & Electrical 

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

Annie Pit Reinforcement

Base layer (Concrete) 25.32113955

Existing Cable Ducts (m)

839
0

Total 
0%

9.258307193
Binder/ Suface Course layer 

(Tarmac) 

0 0
7842,764

Embodied Carbon t(CO2e)

Sub - base layer (Aggregate 

/ MOT / DTP /Sand)
3.00409956

0

MOORCLOSE ROAD
JOINT POSITION 387

0

100

0
0 00

Total

86
750

Road Type 1&2 

Imported 

Material (m)

Road Type 3&4 

Imported 

Material (m)

828 666

69 17
715 19 16

Footpath 

Imported 

Material (m)

Verge / Soft 

Landscape 

Imported MAT. 

(m)

JUBILEE ROAD / BRANTHWAITE ROAD
WHITEHAVEN ROAD A596
HIGH STREET 
ASHFIELD ROAD 
FOOTPATH FROM ASHFIELD ROAD TO 

To 

WHITEHAVEN ROAD A596

GROUND OF LEYLAND NATIONAL SUB 
JUBILEE ROAD / BRANTHWAITE ROAD

HIGH STREET 

Roadway 

ASHFIELD ROAD 

ECF kg(CO2e/kg)

FOOTPATH FROM ASHFIELD ROAD TO MOORECLOSE ROAD
MOORCLOSE ROAD

93 79
83240

10819

Cables 58.27115157

115.4171155

Base layer (Concrete) 19.26385886

A1-5w t(CO2e)

Until manufacturers ECF values are 
available the ECF value for New 
Aluminium is used for Power Cables.

603

Project Photographs / Drawings

Cable Ducts 15.60913618

Conversion to 

tonnes 
Notes / Comments

4,578

0

191

64

1,494

1,432
272

157 157

Sub - base layer (Aggregate 

/ MOT / DTP/ Sand)
2.286946728

Desktop Contigency

Road & Cable Calculations Table

Conversion to 

tonnes 

Quantity 

(t)

ECF kg(CO2e/kg) Embodied Carbon t(CO2e) Total EC t(CO2e)
Notes / Comments

A1-5w

Road & Cable Calculations Table

Quantity 

(t)

L
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w
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e

T
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L
o

w
 &

 H
ig

h
 V

o
lt

a
g

e

Ty
pe

 1
 &

2 
+ 

Fo
ot
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th

 

Cable Ducts 14.58589126

A1-5w t(CO2e) 100.9678881

Binder/ Surface Course 

layer (Tarmac) 
7.047099844

Project Embodied Carbon Breakdown and Totals t(Co2e):

Units values to input in 

conversion to tonnes cell

Units values to input in 

conversion to tonnes cell

Estimated Cost of Cable 

Civils (£): 

(To Estimate A5a)

From 

SWITCHGEAR / JOINT POSITION 
GROUNDS OF LEYLAND LOCAL SUB (629408)
JUBILEE ROAD / BRANTHWAITE ROAD
WHITEHAVEN ROAD A596
HIGH STREET 
ASHFIELD ROAD 
FOOTPATH FROM ASHFIELD ROAD TO MOORECLOSE ROAD

Cable Type & Excavation
Cable/Duct 

Number

Cable Type & Excavation
Cable/Duct 

Number

Note: Total A1-5t(CO2e): Total A1-5w + A5a = Ans

Cables 54.45123103

25

A1-3
Caculation are based on Embodied Carbon Factors (ECF) to Extract & Manufacture the material Calculated as: Tonnes x ECF 

kg(CO2e/kg) = Embodied Carbon t(CO2e). Sourced IstructE 

A4

Calculation based on kg of CO2e produced by Distance travelled in km, ECF based on: Tonnes x ECF kg(CO2e/kg) = Embodied 

Carbon t(CO2e). Distances referenced from IStructE: Locally sourced within 50km = 0.005kg(CO2e) / Nationally Sourced 

within 320km = 0.32kg(COe) / European sourced within 1500km = 0.16kg(CO2e): Sourced IstructE 

A5w

Calculation based on the Waste Factor (WF) of Materials. So brick has a waste 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 processing 

disposal (C3-4) = A5w /  Example, assumed waste of concrete is : 0.053 x (A1-3 x x A4 x C2 x C3-4) = A5w : Sourced IStructE

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://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

