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Infroduction

-45dB were contracted to construct a series of meeting rooms
at the European Political Community meeting (EPC) July 2024.
The event took place at Blenheim Palace in Oxfordshire.

-45dB utilised their bespoke modular system to construct the 22
meeting rooms, complete with enclosed ceilings, to a high
specification including a high degree of sound reduction.

The -45dB system is supplied on a rental basis and is 100%
reusable with all materials taken back into storage after the
event for use on multiple other projects.

At the same event in 2023 an alternative supplier and build
method was utilised. The construction method then was more
traditional utilising timber frames, layers of timber, plasterboard
and insulation to provide the required finishes and reduced
sound levels.

It is understood that all materials for the 2023 build were single
use, and all disposed of after the event.

Green Circle Solutions have been commissioned to undertake a
case study carbon calculation comparison for the 2 build
methods.

This report outlines the carbon calculation methodology and
presents the detailed results.
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EPC 2024 Floor Plan

E | Floorplan EPC 2024:
| * EPC 2023 assumed exact same plan and quantities of walling etc.
W [ ] — T | * Overall external dimensions taken as 34m x 34m.
| « Al walls 3m high.

In the absence of detailed materials quantities and specifications some
Mot B e, LT el e, L bl LT, e ebalel high-level estimation has been necessary for calculation purposes, and
R R R B e R e S SN these estimations are shown in red in the calculation schedule, however
; : \ . - we believe a meaningful contextual comparison of carbon emissions
has been possible.

_ Common Assumptions:

| ' ' »  Graphics treatment same and all single use.

* Floor covering same and all single use.

_ » Wet trades have been ignored i.e. paint, joint filler etc.

. - " . » Plant and equipment same but for longer period in 2023.
» Electrical items and lighting same and all reused.

= - g s g Joxwocy g Jonean § Sy . = Same travel distance from fabrication facility to Blenheim Palace site
| -. e I pist ] e 1] plat 1 location.

g W o il == gl »  Storage of -45dB is hot accounted for but is minimal.
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Green Circle Carbon Calculator

The Green Circle Carbon Calculator draws on the most up to date
BEIS|DEFRA UK.Gov conversion factors and the internationally
recognised Bath University Inventory of Carbon and Energy (ICE) to
give consistency with UK Streamlined Energy and Carbon
Reporting Regulations (SECR). Other ancillary calculator emissions
factors are also used if appropriate, and these are acknowledged
in the detailed calculation pages, available if requested.

By accessing the UK’s 2 most credible data bases this bespoke
calculator facilitates customised calculations to cover all relevant
impact streams within the defined impact boundaries.

This report identifies and measures carbon scopes 1,2 and 3 in line
with Green House Gas Protocol (GHP) guidelines and fulll
descriptions of calculation scopes, boundaries and data input
collection methods are provided in the following pages.

Output results facilitate target setting for mitigation and reduction,
in line with Science Based Targets initiative.

The GCCC carbon calculations, and any verified reductions over
the assessment period, comply with PAS 2060 - the specification
for the demonstration of carbon neutrality.

Where other calculators acknowledge the larger footprint
drivers, the GCCC can work in granular detail to facilitate
highly focussed mitigation and reduction strategies. Whilst
collecting the low hanging fruit at the earliest opportunity, this
more focussed level of detail will allow businesses to drive
more objective and sustainable solutions for their clients.

References, Standards and Methodology followed:

* DEFRA - UK Govt Environmental Reporting Guidelines
+ SECR Guidelines
« PAS 2060

* GHG Protocol

« Science Based Targets Initiative

 Net Zero Carbon Events
SCIENCE
& BASED

NET ZER()CARBON EVENTS TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION
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Carbon Calculation Results - EPC 2023 Trad. Build

EPC 2023 - Traditional build single use Notes Activity Activity  Activity SctvityData L Enumsgions kgCOZe t€02e x Sah Total
Value Factor kgCO2e of total tCO2e
Materials - single use quantities Re-use
Walling 3x2 softwood timber frame 2,750.00 0.00 2,750.00 linm 0.492 1,354.00 1.35 3.33%
Skinned both sides with 4mm FR plywood 2,852.00 0.00 2,892.00 m2 1636 4,729.91 473 11.65%
Skinned both sides with plasterboard 2,892.00 GCCC 0.00 2,892.00 m2 2.100 6,073.20 6.07 14.96%
Rockwool insulation 2,475.00 0.00 2,475.00 kg 1.120 2,772.00 277 6.83%
Ceiling 6x2 timber joists. Say 500mm cc 2,312.00 0.00 2,312.00 linm 0.985 2,276.69 2.28 5.61%
Plasterboard skin 1,156.00 GCCC 0.00 1,156.00 m2 2.100 2,427.60 2.43 5.98%
Rockwool insulation 4,335.00 0.00 4,335.00 ke 1.120 4,855.20 4.86 11.96%
Misc doors 24.00 480.00 ke 0.493 236.56 0.24 0.58%
Waste "all above malerials skippad” 51,484.35 kg 0.006 330.05 0.33 0.81%
25.06|
Transport and Equipment distance eachway  # trucks Hfactor 0.00%
60 mil h . Singled d go. |
shipping 40' artic trucks DELIVER Factory to Blenheim Palace dm' E: each way. Single crop and go- In ) 5 10% 330 miles 1.83418 605 061  1.49%
and ou
shipping 40 ar_:i_c truckf RETURN Blenheim Palace to 60 miles each way. Single drop and go. In &0 2 108 132 miles 183418 242 0.24 0.60%
Wellingborough and out
0.00%
Site plant 1 forklift assume forklift and scissor lifts all diesel 450 litres 3.12380 1,406 141 3.46%
d. Used for 23 days?
& scissor lifts powered, Used Tor 22 days 0 . 0.00%
Plant delivery allowance ”ai bed trailor - use artic return in and 20 2 80  miles 183418 147 015 036%
BT 02 Supplier ou
2.40
Crew Travel to Site Miles Cars Returns
ssume 3 pax per car share - 20 cars r an ium. i
Contractor crew travel to site ©~>"M® 3 Pax per car shar £ars return in and Petrol medium. Average distance as 60 20 2 4800  miles 0.36503 1,752.14 175 431%
out Thorns to BP site
Assumed travel distance same as Petrol large. Average distance as Thorns _ "
_, Mangement staff - allow 2 x cars return . 60 2 1 240 miles 0.55382 132.92 0.13 0.33%
Thorns? to BP site
Crew daily travel hotel to site 10 20 23 9,200 miles 0.36503 3,358.28 3.36 B27%
Mangement staff daily travel - allow 1 x cars return 10 1 23 460 miles 0.55382 254.76 0.25 0.63%
Rooms MNightsin  Nights out
Hotel nights Crew - assume shared rooms 30 23 690 room nights 7.176.00 7.18  17.67%
Hotel nights Management staff 2 23 46 room nights| 104 | 478.40 0.48 1.18%
Timeline & Staff Accommodation:
‘We have been in formed it took just over 3 weeks (23 days) with nearly 60 guys for build
All were in hotel rooms
13.15
Total 40,607.54 100.00% 40.61
Notes All travel and fuel releated caleulations include well to tank emissons
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on Calculation Results - EPC 2024 -45dB Build (x5)

Trad Delta
" Activit Ei i % Sub Total %
EPC 2024 - 45dB modular reusable build Notes Activity  Activity  Activity ctivity Units mmssions kgCD2e tcoze U Tota Buildsub tonnes
Data Value Factor kgCO2e of total tCO2e Saving
Total tCO2e CO2e
Materials - single use
100x4 plate steel steel 276.32  steel plate 55.26 Kg 135.95 0.14 0.44%
105x105x90 L Bracket ins - - Kg - - 0.00%
15mm 0583 C 44,923.37 8,584.67 Kg 0.455 4,088.65 4.09 13.28%
18mm Smartply Siteprotect F 18,800.13 3,760.03 Kg 0.681 2,562.32 256 8.32%
60x60x40 L Bracket = 3168 6.34 Kg 2.460 0.00%
Angle Profile - - Kg - - 0.00%
Cables copper 330.00 B6.00 Kg 3.810 0.00%
Circuit Board steel 132.00 26.40 Kg 2.460 64.94 0.06 0.21%
Damping Tape ins t - - Kg - - 0.00%
Expanding Foam Tape insignificant - - Kg 0.00%
Fastening Latch s 367.20 73.44 Kg 2.460 180.66 0.18 0.59%
Fixings insignificant or no weight declared - - Kg 0.00%
Light Switch plastic pp 13.20 2.64 Kg 3.105 820 0.01 0.03%
Paint insignificant ight declared - - Kg - - 0.00%
Power and Network Sockets plastic pp 66.00 13.20 Kg 3.105 40.98 0.04 0.13%
RockWool insulat 8,869.50 1,773.90 Kg 1.120 0.00%
Sealant insignificant ight declared - - Kg - - 0.00%
Serge Wool 1,686.82 33738 Kg 1.120 377.85 D38 123%
Steel Frame 36,150.00 7,238.00 Kg 2.460 17,805.48 17.81 57.84%
UPVC door - - Kg - - 0.00%
Weld insignificant or ne = - Kg 0.00%
111,686.22 25.27 25.06 -0.21 -1%
Transport and Equipment distance each way # trucks 0.00%
., A artic trucks DELIVER Wellingborough to 60 mil ach way. Single drop and go. |
shipping 0 vEn ERphoroien FIRES E3CH WAy Sngie drop and go-*n 50 9 10% 554 miles 1.83418 1,080 108 3154%
Blenheim Palace and out
., 40" artic trucks RETURN Blenheim Palac 60 mil ach way. Single drop and go. |
shipping 0 enneim Feas FIRES E3CH WAy Sngie drop and go-*n 50 9 10% 554 miles 1.83418 1,000 108 354%
Wellingborough and out
0.00%
Site plant 1 forklift assume forklift and scissor lifts all diesel 250 litres 3.12380 781 0.78 2.54%
powered. Used for 6 days?
6 scissor lifts v 0 - 0.00%
flat bed trailor - use artic return in and
Plant delivery allowance o arruseamerEtim n An 20 2 80 miles 1.83418 147 015 0.48%
o
3.11 2.40 -0.71 -29%
(Crew Travel to Site Returns
+ Petrol medium. Average distance as
Contractor crew travel to site 10 cars return in and out tral mecium. Ausrage distance 60 10 2 2,400  miles 0.36503 876.07 088  2.85%
Tharmns to BP site
Mangement staff - allow 2 x cars return TE:'?I I.‘:rge. Average distance as Thorns 60 2 1 240 miles 0.55382 13282 013 0.43%
0 BP site
Crew daily travel hotel to site - allow & days 10 10 [ 1,200 miles 0.36503 438.04 0.44 1.42%
Mangement staff daily travel - allow 2 x cars return 10 2 [ 240 miles 0.55382 132.92 0.13 0.43%
Rooms
Hotel nights Crew 12 72 room nights| 10.4 748.80 0.75 2.43%
Hotel nights Management staff 2 4 2 & room nights| 10.4 83.20 D.08 0.27%
- - 0.00%
241 13.15 10.74 82%
Total 30,783.67 100.00% 30.78 40.61 9.82 24%]
Notes All travel and fuel releated calculations include well to tank emissons
L/
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Carbon Calculation

esults - EPC 2024 -45dB Build (x50)

Trad Delta
" Activit E i % Sub Total %
EPC 2024 - 45dB modular reusable build Notes Activity Activity  Activity ctivity Units mmssians kgCO2e tcoze U Tota BuildSub tonnes
Data Value Factor kgCO2e of total tCo2e Sawing
Total tCO2e CO2e
Materials - single use Wi Re-use
100x4 plate steel 276.32  steel plate 50.00 5.53 Kg 2.460 13.59 0.01 0.17%
105x105x90 L Bracket insignificant or no - 50.00 - Kg - - 0.00%
15mm 0583 0SB 15mm 44,923.37 50.00 858.47 Kg 0.455 408.86 D41 5.08%
18mm Smartply Siteprotect Pl 18,800.13 50.00 376.00 Kg 0.681 256.23 0.26 3.18%
60x60x40 L Bracket ste 3168 50.00 0.63 Kg 2.460 0.00%
Angle Profile insignificant or no weight declared - 50.00 - Kg - - 0.00%
Cables copper 330.00 50.00 B.60 Kg 3.810 0.00%
Circuit Board steel 132.00 50.00 2.64 Kg 2.460 6.49 001 0.08%
Damping Tape - 50.00 - Kg - - 0.00%
Expanding Foam Tape - 50.00 - Kg 0.00%
Fastening Latch 367.20 50.00 7.34 Kg 2.460 18.07 .oz 0.22%
Fixings insignificar - 50.00 - Kg 0.00%
Light Switch plastic pp 13.20 50.00 0.26 Ke 3.105 0.82 000  0.01%
Paint insignificant or now - 50.00 - Kg - - 0.00%
Power and Network Sockets plastic pp B6.00 50.00 132 Kg 3.105 4.10 0.00 0.05%
RockWool insulation B,869.50 50.00 177.38 Kg 1.120 0.00%
Sealant insignificant or no weight declared - 50.00 - Kg - - 0.00%
Serge Wool insulation 1,686.82 50.00 33.74 Kg 1.120 37.78 0.04 0.47%
Steel Frame steel 36,120.00 50.00 72380 Kg 2.460 1,780.55 1.78 22.13%
UPVC door insignificant - 50.00 - Kg - - 0.00%
Weld insignificant - 50.00 - Kg 0.00%
111,686.22 2.53 25.06 22.53| 90%
Transport and Equipment distance each way # trucks 9 0.00%
.. 40" artic trucks DELIVER 60 mil ach way. Single drop and go. | "
shipping o CHE ! FINES E3C0 Way- gl drop and ga-In 50 g 10% 594 miles 1.83418 1,000 108 1354%
Blenheim Palace and out
o, 40" artic trucks RETURN Blenheim Palace to 60 mil ach way. Single drop and go. |
shipping -0 nneim Faies FINES E3Ch Way- ngie drop and ga-In 50 g 10% 594 miles 1.83418 1,000 108 1354%
Wellingborough and out
0.00%
Site plant 1 forklift assume forklift and scissor lifts all diesel 250 litres 3.12380 781 0.78 9.71%
powered. Used for & days?
& scissor lifts v 0 - 0.00%
Plant delivery allowance ﬂa: bed trailor - use artic return in and 20 2 80 miles 1.83418 147 015 182%
ou
3.11 2.40 -0.71 -29%
[Crew Travel to Site Miles Cars Returns
Contractor crew travel to site 10 cars return in and out Petrol medium. Average distance as 60 10 2 2400 miles 0.36503 876.07 088  10.89%
Thorns to BP site
e & Soult - Mangement staff - allow 2 x cars return rE:'SI |..:rge. Average distance as Thorns 60 2 1 240 miles 0.55382 13292 0.13 1.65%
o BP site
Crew daily travel hotel to site - allow & days 10 10 [ 1,200 miles 0.36503 438.04 0.44 5.44%
Mangement staff daily travel - allow 2 x cars return 10 2 [ 240 miles 0.55382 132.92 0.13 1.65%
Rooms
Hotel nights Crew 12 4 2 72 room nights 10.4 748.80 0.75 9.31%
Hotel nights Management staff 2 4 2 & room nights| 10.4 83.20 D.08 1.03%
- - 0.00%
241 13.15 10.74 82%
Total 8,045.14 100.00% 8.05 40.61 32.56 80%)
Notes All travel and fuel releated calculations include well to tank emissons
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Carbon Calculat

esults - EPC 2024 -45dB Build (x100)

Trad Delta
" Activit Ei i % Sub Total %
EPC 2024 - 45dB modular reusable build Notes Activity Activity  Activity ctivity Units mmssions kgCO2e tco2e U Tota Buildsub tonnes
Data Value Factor kgCO2e of total tCO2e Saving
Total tCOZe COze
Materials - single use Re-use
100x4 plate steel steel 276.32  steel plate 100.00 2.76 Kg 2.460 6.80 0.01 0.10%
105x105x90 L Bracket t declared - 100.00 - Kg - - 0.00%
15mm 0583 44,923.37 100.00 449.23 Kg 0.455 20443 0.20 3.01%
18mm Smartply Siteprotect Pl 18,800.13 100.00 188.00 Kg 0.681 128.12 0.13 1.89%
60xB0x40 L Bracket 31.68 100.00 0.32 Kg 2.460 0.00%
Angle Profile insignificant or no t declared - 100.00 - Kg - - 0.00%
Cables copper 330.00 100.00 330 Kg 3.810 0.00%
Circuit Board ste 132.00 100.00 132 Kg 2.460 325 0.00 0.05%
Damping Tape insignificant or no t declared - 100.00 - Kg - - 0.00%
Expanding Foam Tape insignificant or no t declared - 100.00 - Kg 0.00%
Fastening Latch steel 367.20 100.00 3.67 Kg 2.460 9.03 0.01 0.13%
Fixings insignificant or no t declared - 100.00 - Kg 0.00%
Light Switch plastic pp 13.20 100.00 0.13 Ke 3.105 041 000 0.01%
Paint insignificant or no t declared - 100.00 - Kg - - 0.00%
Power and Network Sockets plastic pp 66.00 100.00 0.66 Kg 3.105 2.05 0.00 0.03%
RockWool insulation 8,869.50 100.00 88.70 Kg 1.120 0.00%
Sealant insignificant or no t declared - 100.00 - Kg - - 0.00%
Serge Wool insulation 1,686.82 100.00 16.87 Kg 1.120 18.89 0.02 0.28%
Steel Frame steel 36,150.00 100.00 361.90 Kg 2.460 890.27 D.89 13.13%
UPVC door insignificant or no t declared - 100.00 - Kg - - 0.00%
Weld insignificant or no t declared - 100.00 - Kg 0.00%
111,686.22 1.26 25.06 23.79 95%
Transport and Equipment distance each way # trucks 0.00%
o 400 art ks DELIVER lingboro 60 mil ach way. Single drop and go. |
shipping =~ 0 4C ! b araias FINES E3CH Waly- Snpe drop and ga- In 50 9 10% 554 miles 1.83418 1,000 108 16.06%
Blenheim Palace and out
.. 40" artic trucks RETURN Blenheim Palace to 60 mil ach way. Single drop and go. |
shipping - S enneim Feas FINES E3CH Waly- Snpe drop and ga- In 50 9 10% 554 miles 1.83418 1,000 108 16.06%
Wellingbarough and out
0.00%
Site plant 1 forklift assume forklift and scissor lifts all diesel 250 litres 3.12380 781 0.78 11.52%
powered. Used for 6 days?
6 scissor lifts v 0 - 0.00%
flat bed trailor - artic return in and
Plant delivery allowance o arruse e MmN AR 20 2 80 miles 1.83418 147 015 2.16%
ou
3.11 2.40 -0.71 -29%
Crew Travel to Site Cars Returns
: Petrol medium. Average distance as
Contractor crew travel to site 10 cars return in and out tralmediim. Average distance 60 10 2 2400 miles 0.36503 876.07 088  12.92%
Tharmns to BP site
Mangement staff - allow 2 x cars return T::;Isli:;ge. Average distance as Thorns 60 2 1 240 miles 0.55382 13282 013 1.96%
Crew daily travel hotel to site - allow & days 10 10 [ 1,200 miles 0.36503 438.04 0.44 6.46%
angement staff daily travel - allow ars return 10 2 [ 240 miles 0.55382 132.92 0.13 1.96%
Rooms Mightsin N
Hotel nights Crew 12 4 72 room nights| 10.4 748.80 0.75 11.04%
Hotel nights Management staff 2 4 2 & room nights| 10.4 83.20 D.08 1.23%
- - 0.00%
241 13.15 10.74 82%
Total 6,781.88 100.00% 6.78 40.61 33.83 33%41
Notes All travel and fuel releated cakulations include well to tank emissons
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Observations

« It is acknowledged that the embodied carbon footprint of the -45dB system is higher than a traditional build, primarily due
to the main frames and structure being fabricated in steel, rather than timber. However, this facilitates a highly modular
build system and superior finishes and levels of sound reduction which are all requirements of the EPC installation.

+ The key to the -45dB system demonstrating reduced carbon footprint over its lifetime is its reusability compared to other
methods.

« Ascan be seen from results in this example, if we use a conservatively low reuse figure of just 5 reuses over time, the
materials footprint of the modular system is very similar to a traditional build.

« However, with system having been in regular use now for over 12 months, knock-on reuse figure of 50 times for all -45dB
elements is perfectly realistic and indeed still conservative, which then demonstrates an overall footprint saving is over 807%.

* Reuse figures of up to 100 are deemed redlistic and as shown creates even greater footprint savings.

« Also very striking is the footprint associated with the installation and dismantling is around 80% lower compared to a
traditional build. This modular system is proven to be fast, clear and efficient to install. This reduced construction timeline will
have a knock-on effect to reduce timelines for other elements of a wider larger event, offering further opportunities to
reduce the resources and the footprint of the overall event.

* The other observation by clients from multiple site installations is that the acoustic properties of the -45dB system far exceed
that of alternative construction methods. If the trad build method in this example was built to a to the same acoustic
standards far greater quantities or material, and therefore carbon emissions would be attributed to that solution, making
the results in favour of -45dB even more compelling.
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