
Project Name:

Project Scope: 

                 

Site Works 

Duration:

Total A1-5w 184.73

A5a 2.95

Total A1-5 t(CO2e) 187.69
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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)
4.88 11.33136 0.086 0.005 0.005777 0.97449696 0.0566568 0.065461267 1.096615027

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

to tonnes' cell)
8.7 20.445 0.132 0.005 0.008215 2.69874 0.102225 0.167955675 2.968920675

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

to tonnes' cell)
0 0 0.188 0.005 0.011183 0 0 0 0

Engineering MOT 
input value in m3 (in 'conversion 

to tonnes' cell)
10.2 15.3 0.005 0.005 0.001484 0.0765 0.0765 0.0227052 0.1757052

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 0.001484 0 0 0 0

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

to tonnes' cell)
9.76 15.616 0.005 0.005 0.001484 0.07808 0.07808 0.023174144 0.179334144

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

to tonnes' cell)
54 77.22 0.005 0.001219 0 0.3861 0.09413118 0.48023118

Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay soil. 
input value in m3 (in 'conversion 

to tonnes' cell)
10.2 19.38 0.005 0.001219 0 0.0969 0.02362422 0.12052422

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 0.172409 0 0 0 0

Cable Ducts PVC weight @ 150mm dia  3.3kg / m 1
input value in meters (in 

'conversion to tonnes' cell)
169 0.5577 3.23 0.005 0.172409 1.801371 0.0027885 0.096152499 1.900311999

Cable Ducts PVC weight @ 100mm dia  2.16kg / m 0
input value in meters (in 

'conversion to tonnes' cell)
0 0 3.23 0.005 0.172409 0 0 0 0

Cable 33kV (New) : weight @ 5,2kg/m 3
input value in meters (in 

'conversion to tonnes' cell)
169 2.6364 3.81 0.16 0.03988 10.044684 0.421824 0.105139632 10.57164763

Cable 6.6 / 11kV (New) : weight @ 1.7kg/m 0
input value in meters (in 

'conversion to tonnes' cell)
0 0 3.81 0.032 0.0386 0 0 0 0

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)
57.28 133.00416 0.086 0.005 0.005777 11.43835776 0.6650208 0.768365032 12.87174359

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

to tonnes' cell)
103.1 242.285 0.132 0.005 0.008215 31.98162 1.211425 1.990371275 35.18341628

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

to tonnes' cell)
0 0 0.188 0.005 0.011183 0 0 0 0

Engineering MOT 
input value in m3 (in 'conversion 

to tonnes' cell)
120.3 180.45 0.005 0.005 0.001484 0.90225 0.90225 0.2677878 2.0722878

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 0.001484 0 0 0 0

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

to tonnes' cell)
114.6 183.36 0.005 0.005 0.001484 0.9168 0.9168 0.27210624 2.10570624

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

to tonnes' cell)
458.24 655.2832 0.005 0.001219 0 3.276416 0.798790221 4.075206221

Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay soil. 
input value in m3 (in 'conversion 

to tonnes' cell)
120.3 228.57 0.005 0.001219 0 1.14285 0.27862683 1.42147683

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 0.172409 0 0 0 0

Cable Ducts PVC weight @ 150mm dia  3.3kg / m 1
input value in meters (in 

'conversion to tonnes' cell)
1432 4.7256 3.23 0.005 0.172409 15.263688 0.023628 0.81473597 16.10205197

Cable Ducts PVC weight @ 100mm dia  2.16kg / m 0
input value in meters (in 

'conversion to tonnes' cell)
0 0 3.23 0.005 0.172409 0 0 0 0

Cable 33kV (New) : weight @ 5.2kg/m 3
input value in meters (in 

'conversion to tonnes' cell)
1432 22.3392 3.81 0.16 0.211364 85.112352 3.574272 4.721702669 93.40832667

Cable 6.6 / 11kV (New) : weight @ 1.7kg/m 0
input value in meters (in 

'conversion to tonnes' cell)
0 0 3.81 0.032 0.20458 0 0 0 0

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)
26.92 62.50824 0.086 0.005 0.005777 5.37570864 0.3125412 0.361110102 6.049359942

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

to tonnes' cell)
48.46 113.881 0.132 0.005 0.008215 15.032292 0.569405 0.935532415 16.53722942

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

to tonnes' cell)
0 0 0.188 0.005 0.011183 0 0 0 0

Engineering MOT 
input value in m3 (in 'conversion 

to tonnes' cell)
56.53 84.795 0.005 0.005 0.001484 0.423975 0.423975 0.12583578 0.97378578

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 0.001484 0 0 0 0

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

to tonnes' cell)
53.8 86.08 0.005 0.005 0.001484 0.4304 0.4304 0.12774272 0.98854272

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

to tonnes' cell)
215.36 307.9648 0.005 0.001219 0 1.539824 0.375409091 1.915233091

Soil assumed 5% cement content. 1m3 = 1.9 tonnes of clay soil. 
input value in m3 (in 'conversion 

to tonnes' cell)
56.53 107.407 0.005 0.001219 0 0.537035 0.130929133 0.667964133

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 0.172409 0 0 0 0

Cable Ducts PVC weight @ 150mm dia  3.3kg / m 1
input value in meters (in 

'conversion to tonnes' cell)
673 2.2209 3.23 0.005 0.172409 7.173507 0.0111045 0.382903148 7.567514648

Cable Ducts PVC weight @ 100mm dia  2.16kg / m 0
input value in meters (in 

'conversion to tonnes' cell)
0 0 3.23 0.005 0.172409 0 0 0 0

Cable 33kV (New) : weight @ 5.2kg/m 3
input value in meters (in 

'conversion to tonnes' cell)
673 10.4988 3.81 0.16 0.211364 40.000428 1.679808 2.219068363 43.89930436

Cable 6.6 / 11kV (New) : weight @ 1.7kg/m 0
input value in meters (in 

'conversion to tonnes' cell)
0 0 3.81 0.032 0.20458 0 0 0 0

Important note: 

5a Key: Reference note: 

Note: 

Low High

Ref for material 
Emobdied Carbon 

Factors:

0 37.5 50

Ref for calculating 
Embodied Carbon 
A1-5& Cell colour 

formatting: 

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 for each material 

and what they indicate. 

Medium 
A BSRIA guide: Hammond.G etal., 

'Embodied Carbon'., The inventory of 
Cabon and Energy., (ICE).

12.5 25
Embodied Carbon - The Inventory of Carbon 

and Energy (ICE) 
(greenbuildingencyclopaedia.uk)

Quantity (t)
ECF kg(CO2e/kg) Embodied Carbon t(CO2e)

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

167.2402156

Cable Ducts 16.10205197

Notes / Comments
A1-5w

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) 78.59893409

Sub - base layer (Aggregate / MOT / 

DTP)
1.9623285

Base layer (Concrete) 16.53722942

Cable Ducts 7.567514648

Until manufacturers ECF values are available the 

ECF value for New Copper is used for Power 

Cables

Total EC t(CO2e)
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JB 3/4 - 1149m
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Binder/ Suface Course layer (Tarmac) 6.049359942

Sub - base layer (Aggregate / MOT / 

DTP)
0.355039344

Sub - base layer (Aggregate / MOT / 

DTP)
4.17799404
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Hoghton Lane 

Kittingbourne  Brow 556 1164

Cottage Lane 1164 1679.5

School Lane 1679.5 2093

Blackburn Road 

60 140

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 Works (£): 

(To Estimate A5a)

Cable Type & Excavation Cable/Duct Number

Cable Type & Excavation Cable/Duct Number Conversion to tonnes Quantity (t)

Total 13

Station Road 2093 2256

CH End (m) CH Start (m) Substation Ground 

13

600
10.5

188

3601481A-A

36401480

36401409

3

416

419

8

Surface Road Type 2 Road Type 3
Verge / Soft 

Landscape 

JB 5/6 - 1790m             
JB 6/7 - 1980m  

Project Photographs / Drawings

Cable Ducts 1.900311999

2,274
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18
31

Notes / Comments

A1-5w

10.57164763

Conversion to tonnes Notes / Comments

Total EC t(CO2e)

Quantity (t)
ECF kg(CO2e/kg) Embodied Carbon t(CO2e) Total EC t(CO2e)

A1-5w

Roadway 

A-A 3644424

A1-5w t(CO2e)

Road & Cable Calculations Table

17.49329008

12.87174359Binder/ Suface Course layer (Tarmac) 

ECF kg(CO2e/kg) Embodied Carbon t(CO2e)

L
o

w
 &

 H
ig

h
 V

o
lt

a
g

e

Su
bs

ta
tio

n 
ro

un
ds

,  
Fo

ot
pa

th
 &

 S
of

t v
er

ge
   

Road & Cable Calculations Table

77

87

Footpath 

Imported 
Road Type 1

Conversion to tonnes 

Designer Embodied Carbon (EC) Calculation - Civil & Electrical 

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

Higher Walton - Leyland  Cable Replacement

Base layer (Concrete) 2.968920675

1.096615027Binder/ Suface Course layer (Tarmac) 

33kV Single Core Cable 400mm2 CU XLPE. Route Length 2274m.

18/09/2024

50018473

FY24

£421,911.00

Calculation Date:

Project Code: 

Project Completed in Financial Year:

Total

13

47

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

Ground / Footpath & soft verge = Ans 

Ground of Higher Walton Substation 

Land Adjacent to higher Walton Subatation 

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

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                                                                                                                                                                                                                                   

93.40832667

43.89930436

All materials calculated in above sheet, includes only imported materials 

0.6007554

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

Excavations & Backfill layer 5.496683051

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

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

Excavations & Backfill layer 2.583197224

Excavations & Backfill layer

Base layer (Concrete) 35.18341628

Until manufacturers ECF values are available the 

ECF value for New Copper is used for Power 

Cables

Road & Cable Calculations Table

Cable Type & Excavation Cable/Duct Number
Units values to input in 

conversion to tonnes cell
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