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Why bother?

- SDG13 - Take urgent action to combat climate change and its impacts
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- F u n d I n g p O I I C I e S unseren Tipps amd [herem potifischen Engagement Rir Klimasehiitz kamnnen S linen

Fussabdruck weiler vermingem. Im persanlichen Gesprach kiimnen Sie aussendemn
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Bhr Wert

- Approach for nature based solution
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_ _ Global Aim: 2 to. per capita
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Standard Material

- Concrete - Liner PE/PP/PVC
- lron - Filtermaterial
- Wood - Floor covering / natural stones
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EPDs and CO2eq Data

Available Data

- https://www.environdec.com/library

- https://epd-online.com (german platform)
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https://epd-online.com/

EPDs and CO2eq Data

System boundaries (X=included, MND= module not declared, MNR=module not relevant)

Beyond the

Product stage | Assembly stage Use stage End of life stage system
boundaries
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EPDs and CO2eq Data

European Product Declaration

Product Assembly Use Stage End of Life Beyond
stage

Environmental impact

Parameter Unit . Ad A5 B1-B7 c1 c2 v
GWP kg CO,-eqv (-549.42)| 75,22 0,00 0,00 0,00 531 |C 1459,43)
ODP kg CFC11-eqv_| 000016 | 0,000015 0,00 0,00 0,00 |o0,0000001| 0,000071 | -0,000063
POCP kg C,H,-eqv 0,390 0,015 0,00 0,00 0,00 0,0010 0,052 -0,06
AP kg SO, -eqv 9,32 0,30 0,00 0,00 0,00 0,020 0,87 -1,15

EP kg PO, -eqv 1,27 0,060 0,00 0,00 0,00 | 0,0041 0,33 0,62
ADPM kg Sb-eqv 0,00300 | 0,000260 0,00 0,00 0,00 | 0,000019 | 0,000084 | -0,00005
ADPE MJ 14692,70 | 1232,80 0,00 0,00 0,00 86,73 404,50 -7255,97

GWP Global warming potential; ODP Depletion potential of the stratospheric ozone layer, POCP Formation potential of tropospheric
photochemical oxidants; AP Acidification potential of land and water; EP Eutrophication potential; ADPM Abiotic depletion potential for non
fossil resources; ADPE Abiotic depletion potential for fossil resources; INA: indicator not assessed (due to a lack of specific data) and that the
values are considered to be insignificant.

Source: https://kebony.com/system/files/prodfiles/NEPD-407-287-EN_Kebony-Clear--Radiata-.pdf
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Examples — Wood / WPC / Recycling

U D : atlio
BV:
ID-Nummer Density/ g a:;er::::il:;-e N S Greenhouse Emission in CO2eq
Datebase [Bibliographie treeze, Schweiz, version 2.2:2016] Volume [ohne Beriicksichtigung recycling] y BV:
OkoBauDat [www.oekobaudat de, Stand Mai 2021] o gung recyeting '
EPD Plattform [https.://epd-online.com/, Stand Juli 2021 ] § g
m
Total Fabrication Elimination Total Fabrication Elimination
kg COz-eq kg COz-eq kg COz-eq kg COz-eq kg COz-eq kg COz-eq
09 Wood TN kg/m®
9.16 Larch, 34 mn'(w/o transport ) P 660,8 kg 0,425 -1 1,80 1 m? 9,36 -30 39,6
9.27 WPC, Average Cermemy=2T-38{mm, 30 yrs, inkl)transport - m? 43,5 1,03 42,4 1 m? 43,5 1,03 42,4
9.28 Kebony Clear, Deck, 30 yrs, TraMEU, 34 mm 680 kg 1,46 -0,70 2,15 1 m? 32,0 -15 474
9.29 Kebony Character, Cladding, 40 yrs, Transport Standard EU 640 kg 0,637 -1,12 1,76 1 m? 14,0 -25 38,6

2500
2000
1500

1000

kg CO2eq for 50 m? wood deck
500

0 lI III III

Construction 10 years 20 years

M larch ®Larch w. transport ®WPC Kebony Clear PD l-?I PLAN %
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Examples - Concrete

Available Data

CO2 Emission estimation
BV:

ID-Nummer Density/ Qt Greenhouse Emission in CO2eq
Datebase [Bibliographie treeze, Schweiz, version 2.2:2016] Volume y BV:
OkoBauDat [www.oekobaudat.de, Stand Mai 2021] ’
EPD Plattform [https://epd-online.com/, Stand Juli 2021] g
Total Fabrication Elimination
kg CO2-eq kg CO2-eq kg CO2-eq
02 Beton kg/m®
24 Beton C20/25 (w/o reinforcement) 2.400 1 m? 204 183 211
2.5 Beton C25/30 (w/o reinforcement) 2.400 1 m? 223 202 211
2.6 Beton C30/37 (w/o reinforcement) 2.400 1 m? 246 225 211
2.7 Beton C35/45 (w/o reinforcement) 2.400 1 m? 275 254 211

* Only Cradle to Gate
e Transport not included
* Use of Portland vs. Fly ashes

POLYPLAN Z
KREIKENBAUM



Examples - Concrete

Regular vs. Recycling

CO.-Emissionen [g/'m®]
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RC Material 2 10% reduction of CO2eq Emission with further potential

Source: http://www.rc-beton.de/vortraege pdfs/Stofffluss-Energieaufwand-RC-Beton101102.pdf P u' l_‘f P l_ A N gﬁi
Study by the BTU Cottbus I{ R E I !{ E N B ‘{]i U M



http://www.rc-beton.de/vortraege_pdfs/Stofffluss-Energieaufwand-RC-Beton101102.pdf

Examples — Impact of Transport

U D : Aatlo
BV:
ID-Nummer Density/ Greenhouse Emission in CO2eq Qt Greenhouse Emission in CO2eq
Datebase [Bibliographie treeze, Schweiz, version 2.2:2016] Volume , y
. ] (w/o recycling) BV:
OkoBauDat [www.oekobaudat.de, Stand Mai 2021] > >
EPD Plattform [https.//epd-online.com/, Stand Juli 2021 ] 2 2
@ @
Total Fabrication Elimination Total Fabrication Elimination
kg CO2-eq kg CO.-eq kg CO2-eq kg CO2-eq kg CO2-eq kg CO2-eq
01 = ——
14 Transport, Standard Truck 1000,000 kg/km 0,090 0,090 /, 50,000 km 538 538 0
15 Transport, Standard Truck 1000,000 kg/km 0,090 0,090 \\150,000 km 1.614 1.614 0
2.6 Beton C30/37 (w/o reinforcement) 2.400 kg 0,102 0,094 0,009 50 m? 12.285 11.229 1.056
2.6 Beton C30/37 (w/o reinforcement); Recycling material 2.400 kg 0,092 0,084 0,008 50 m? 11.056 10.106 950
- ,A‘
TOTAL Standard (¢ 12.823 T\ 11.767 1.056
TOTAL RC N\12.670 7 11.721 950

—> Sole focus on material is not enough but transport is crucial
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Examples — Foam Glas Gravel

- Some Companies offer RC material with 50% recudction of CO2eq

GOLD SILVER BROMNZE

PLATINLUM
. CECEIINET -- CECTRIT9Y - CECANTIEY '_| CECTITINY ]_

Foam Glas Gravel might be alternative for the bassin bottom with an CO2eq of 44 kg/m?3

- Recycling Material
—> Difficulty statics
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Examples — Floor covering / natural stone

U D : atlo
BV:
Treibhaus-
ID-Nummer Density/ gas;er:;s:il;zen at Greenhouse Emission in CO2eq
Datebase [Bibliographie treeze, Schweiz, version 2.2:2016] Volume [ohne Beriicksichtigung recycling] y BV:
OkoBauDat [www.oekobaudat.de, Stand Mai 2021] o gung recyeing '
EPD Plattform [https.//epd-online.com/, Stand Juli 2021 ] § E
o
Total Fabrication Elimination Total Fabrication Elimination
kg COz-eq kg COz-eq kg COz-eq kg COz-eq kg COz-eq kg COz-eq
13|Floorcovering kg/m?
13.4 Mastic Asphalt, 27.5 mm 63,3 m? 14,1 12,9 1,17 1 m? 14,1 12,9 1,17
13.6 Hardconcrete, double layer, 35 mm 73,5 m? 16,8 16,7 0,107 1 m? 16,8 16,7 0,107
13.7 Concrete Paving, 8 cm 188 m? 23,2 23,2 k.a. 1 m? 23,2 23,2 k.a.
. . O . o 0 \
13.21 I(:lniture stone, Outdoor use, Origin 50% China, 43% EU, 7% Dt., 8 Ka. 2 30,8 28,7 2,07 1 2 30,8 > 28,7 2,07

- Poor result for nature stone
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Examples — Floor covering / natural stone

NN Bv: Ebrach Freiraum [

D-Nummer BAUMATERIALIEN Rohdichte/ Treib.ha.us- Summe THG Emmission in CO2
. , , , Flachen- gasemissionen Menge im BV Agivalenten
Datengrundlage iiograptie reeze, Scheiz, version masse [ohne Beriicksichtigung recycling] BV: Ebrach (Hochbau)
2.2:2016]
OkoBauDat [www.oekobaudat.de, Stand Mai 2021] o 9
EPD Plattform [https:/epd-online.com/; Stand Juli 2021] E g
Total Herstellung | Entsorgung Total Herstellung | Entsorgung
Total Fabrication | Elimination Total Fabrication | Elimination
kg CO,eq kg CO,eq kg COreq kg CO,eq kg CO,eq kg CO,eq
Bodenbelige kg/m’
Betonpflasterstein, 8 cm 188 m? 23,2 23,2 k.a. 1580 m? 36.705 k.a.
Betonpflasterstein, 8 cm, Wiederverwendung Bestand (80%) 188 m? 232 232 ka. 836 m 19.421 19.421 k.a.
; ; o Chi 0 ¢
Natursteinplatte hart, AuReneinsatz, Herkunft 50% China, 43% EU, Ka. 2 308 287 207 1580 i 43,683 > 15417 3.266
7% Dt., 8.cm -

- Re-Use of existing material with significant impact
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Examples — Plastic

PE-HD PE-LD PE-LLD PP PVC EPDM*

GWP kgCO2/kg 1,80 1,87 1,79 1,63 1,9 3,6

Source: https://epub.wupperinst.org/frontdoor/deliver/index/docld/5866/file/5866_Kunststoffeinsatz.pdf
Study by the Wuppertal Institute (2015)
*epd online, processed material
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Additional sources for emission

Pumps & Consumables

Pumps
2500.0
2000.0
1500.0
1000.0
500.0 I I
0.0
an feb  mrz apr mai jun j aug sep okt nov dez

> About 9000 kWh/year = at 0.49 kgCO2eq/kWh

- 4,410 tons CO2 for an energy optimized public pool
with a capacity for 1700 bathers per day

— At 50.000 per year = 0.09 kgCO2/bather

KGCO2/YEAR

F -
~ = ~0,12 kgCO2/bather - ~0,156 kg€CO2/bather

B F

W purmp AN P

*Assumption pump operation 200 days/yr and 8 hrs/day use on 100 days with 2 bathers
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Long Term Balance

CO2 Balance over 30 yrs

5 3 SO . 600

: : 500
: : : C
n : i 40
i j:' sE . 30
. . 13,
41 L | R 20
rl v by I Fam: '
BE : :m ol 10 I I I
g : lis. 1

Bilanz to CO2
o o o o

o

\ P - - 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Hw_______if’ L -100

Jahr

Uberschusserzeugung M Bilanzwert

m"' R e
G 'ég POLYPLAN %

KREIKENBAUM



Conclusion

- Demand for climate friendly solutions is there
—> Lack of quanitfication and qualification data
- Many producers promote climate friendly but get there by compensation methodes

—> Zero Emission Operation might be possible, Zero Emission construction not
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