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GEOSYNTHETICS ARE MADTE OF PLASTIC






p—— - : \\
B

— E 1
o p= . s 4
3 EOSYNTHETICS
- T ”‘;u ot = 3 4 g .‘ . 4 / :
- =

— -/'
- » —

-l - e



NATURAL RESOURCE

natural resource # eco-friendly material / non-polluting material

Pollution:

- Air pollution,

- Water pollution,
- Global warming,
- Waste,




TYPICAL RESIN USED IN GEOSYNTHETICS

Geosynthetics components:

Polyethylene Polypropylene
Polyvinyl chloride (PVC) I (
High Density Polyethylene (HDPE) C-:;~ C\ /
Low Density Polyethylene (LDPE)
Polypropylene (PP) )

Polyester or Polyethylene terephthalate (PET)
Etc...

PVC PET
. 7
- C
R OR
n




RECYCLING POLYMERS

Geosynthetics components:

*  Polyvinyl chloride (PVC)

* High Density Polyethylene (HDPE) G‘) &4) e‘) e.) e‘)
 Low Density Polyethylene (LDPE) PET PEHD PVC  PEALD

* Polypropylene (PP)

* Polyester or Polyethylene terephthalate (PET)

* Etc...

Geosynthetics made mainly from virgin resin - better performance

Recycled materials
*  Post-industrial (pre-consumer): waste from one industry becomes raw material for another (e.g. Fibers)
*  Post-consumer: plastics recycled to make new resin pellets




TYPE/PROPERTY OF POLYMERS

ALKALI OR BASE
RESISTANCE
(PH>7)

ACID RESISTANCE

(PH < 7)

HYDROCARBON
RESISTANCE

SOLVENT
RESISTANCE

UV RESISTANCE

MOLD
RESISTANCE

HEAT
RESISTANCE

- Excellent resistance - Excellent
to most acids, resistance
except for significant ~ to most alkalis
GOIR LIRS [ deterioration when - Considered stable
exposed to high when the pH Is
temperatures in the between 2 and 13
presence of acids

- Good resistance
to weak alkalis

- Disintegrates in

) . presence of strong
POLYESTER Sood resistance alkalis and high
temperatures
- Very sensitive to
sodium hydroxide,
for example
- Disintegrates : 'a':;e;ﬂ;tl:‘: ::]gth
VISCOSE / RAYON [ [iN;[s) o] es (i} e
concentrated acids P
strong alkalis

- Excellent resistance
to hydrocarbons,
except for significant
deterioration when
exposed to high
temperatures in
presence of
hydrocarbons

- Good resistance
1o hydrocarbons

- Low resistance to
solvents, especially
in temperatures
> 60°C (140°F)

- Insoluble in most
solvents except for
certain phenols,
which can cause
swelling

- Good resistance
to solvents

- Loss of strength
when exposed to
UV for extended
periods

- Good LUV
resistance

- Yellows when
exposed to UV

- Good
resistance
to mold

- Excellent
resistance
to mold

- Easily
damaged
by mold,

significant loss

of strength

- Softens at
115-140°C
(235-285°F)

- Melts at 150°C
(300°F)

- Non-flammable

- Becomes sticky
at 225-235°C
(440-450°F)

- Melts at 250-255°C
(480-495°F)

- Non-flammable

- Does not melt
or soften

- Decomposes at
temperatures above
175°C (350°F)

- Easily flammable

IMPORTANT NOTICE - The information included in this document is presented for status and promotion purposes only. Therefor, all the characteristics of the project have not been mentioned.

Texel and his partners do not offer any guarantee in regards of the previous information.




TYPE/PROPERTY OF GEOSYNTHETICS

ALKALI OR BASE
RESISTANCE
(PH>7)

ACID RESISTANCE
(PH<7)

HYDROCARBON
RESISTANCE

- Excellent resistance

- Excellent resistance - Excellent
to most acids, resistance ggd%?rs?o&sﬁca :
except for significant ~ to most alkalis deteﬁtoramngwnen
POLYPROPYLENE deterioration when - Considered stable exposed to high
il L el temperatures in
temperatures in the batween 2 and 13

presence of acids

- Good resistance
to weak alkalis

- Disintegrates in

- Good resistance presence of strong _ Good resistance
POLYESTER ; . alkalis and high
to mineral acids temperatures 1o hydrocarbons
- Very sensitive to
sodium hydroxide,
for example
- Disintegrates : 'a':;es:,fl:‘:ﬂ]gth
VISCOSE / RAYON [BaNfe1 40 a0l resence of -
concentrated acids P
strong alkalis

SOLVENT
RESISTANCE

- Low resistance to
solvents, especially
in temperatures
> 60°C (140°F)

- Insoluble in most
solvents except for
certain phenols,
which can cause
swelling

- Good resistance
to solvents

UV RESISTANCE

- Loss of strength
when exposed to
UV for extended
periods

- Good LUV
resistance

- Yellows when
exposed to UV

MOLD
RESISTANCE

- Good
resistance
to mold

- Excellent
resistance
to mold

- Easily
damaged
by mold,
significant loss
of strength

HEAT
RESISTANCE

- Softens at
115-140°C
(235-285°F)

- Melts at 150°C
(300°F)

- Non-flammable

- Becomes sticky
at 225-235°C
(440-450°F)

- Melts at 250-255°C
(480-495°F)

- Non-flammable

- Does not melt
or soften

- Decomposes at
temperatures above
175°C (350°F)

- Easily flammable

IMPORTANT NOTICE - The information included in this document is presented for status and promotion purposes only. Therefor, all the characteristics of the project have not been mentioned.

Texel and his partners do not offer any guarantee in regards of the previous information.




TYPE/PROPERTY OF GEOSYNTHETICS

ALKALI OR BASE
RESISTANCE
(PH>7)

ACID RESISTANCE

(PH < 7)

HYDROCARBON
RESISTANCE

SOLVENT
RESISTANCE

UV RESISTANCE

MOLD
RESISTANCE

HEAT
RESISTANCE

- Excellent resistance - Excellent
to most acids, resistance
except for significant ~ to most alkalis
GOIR LIRS [ deterioration when - Considered stable
exposed to high when the pH Is
temperatures in the between 2 and 13
presence of acids

- Good resistance
to weak alkalis

- Disintegrates in

) . presence of strong
POLYESTER Sood resistance alkalis and high
temperatures
- Very sensitive to
sodium hydroxide,
for example
- Disintegrates : 'a':;e;ﬂ;tl:‘: ::]gth
VISCOSE / RAYON [ [iN;[s) o] es (i} e
concentrated acids P
strong alkalis

- Excellent resistance
to hydrocarbons,
except for significant
deterioration when
exposed to high
temperatures in
presence of
hydrocarbons

- Good resistance
1o hydrocarbons

- Low resistance to
solvents, especially
in temperatures
> 60°C (140°F)

- Insoluble in most
solvents except for
certain phenols,
which can cause
swelling

- Good resistance
to solvents

- Loss of strength
when exposed to
UV for extended
periods

- Good LUV

resistance

- Yellows when
exposed to UV

- Softens at
115-140°C
- l.'-cn:!dta (235-285°F)
resistance
- Melts at 150°C
to mold (300°F)

- Non-flammable

- Becomes sticky
at 225-235°C
- Excellent (440-450°F)
resistance
- Melts at 250-255°C
tomold (480-495°F)

- Non-flammable

- Does not melt
- Easily or soften
g;":nas‘:’igd - Decomposes at
significant loss ~ LomPe 'E,t_ﬁ,'{;eif o
of strength

- Easily flammable

IMPORTANT NOTICE - The information included in this document is presented for status and promotion purposes only. Therefor, all the characteristics of the project have not been mentioned.

Texel and his partners do not offer any guarantee in regards of the previous information.




FUNCTIONS OF GEOSYNTHETICS

FUNCTIONS OF
GEOSYNTHETIC SOLUTIONS
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GEOTEXTILES
GEOGRIDS
GEODRAINS
GEOWALLS
GEOVEGETATION
GEOBARRIERS

Separation: separating two materials with

different particle sizes in order to prevent their PY
contamination which may accelerate degradation

of the works.

Filtration: allowing the passage of a fluid emanating

from the soil or from another medium while ° °
preventing the uncontrolled passage of particles

extracted from this medium.

Waterproofing: creating a watertight or nearly

watertight barrier in order to prevent liquids PY
contained in the works from reaching the soil

or adjacent works.

Drainage: collecting, channeling and carrying

fluids, thus allowing their diversion in order ®
to protect the works from the presence of liquids

which is one the main causes of their degradation.

Reinforcement: giving better load-bearing

capacity to a soil by increasing its resistance

to traction and its deformation capacity before ] [ ] o [ ]
rupture of the massif in order to allow the execution

of the works.

Protection: acting as a layer which reduces local

constraints in order to prevent or reduce potential P ® PY
damage which could be caused to another layer

of natural, geosynthetic or geotechnical materials.




USE OF GEOSYNTHETICS VS NATURAL RESOURCE

Geosynthetics are used to replace (or partially replace) soil materials (sand, gravel, clay, etc.) with equivalent performance.
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USE OF GEOSYNTHETICS VS NATURAL RESOURCE

Cost Control

Natural resources Manufactured resources

Variable costs function of the location of the Low cost variability function of the location of the
gravel pit. jobsite.

Variable costs depending on the time of the Low cost variability function of the time of the year
year. (in-plant production).

If readily available on site, use it! Reduction of the construction time.

Reduction of the earthwork volumes.

Quality control

Natural resources Manufactured resources

Quality may vary function of the pit and also Consistent factory-controlled quality.
during pit operation. Uniformity of the material's physical characteristics.
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USE OF GEOSYNTHETICS VS NATURAL RESOURCE

Social & Environmental footprint (transportation)

Natural resources Manufactured resources
Installation of a 150 mm (6 inch.) thick sand layer Installation of a separation geotextile over a 10,000 m?
over a 10,000 m? (100,000 ft?) area requires more (100,000 ft?) area requires less than 1 truck travel.

than 100 truck travels.
Reduction of the traffic on and around the site.

Better social acceptability, for project located in urban
areas.
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EMBODIED CARBON VALUES Global Warming

The fundamental principle of an embodied carbon calculation is typically to multiply the
guantity of each material or product by a carbon factor (normally measured in kgCO2e per kg
of material) for each lifecycle module being considered:

Embodied carbon = quantity x carbon factor




EMBODIED CARBON VALUES

Embodied carbon value per kg is about 500 times higher for geosynthetics compared to granular layer

_ Embodied Carbon (kg CO,e/kg) from cradle to gate
Hammond, Raja, EAGM,

High density Polyethylene (HDPE) 1.93

Low density Polyethylene film (LDPE) 2.60 (1P7 - Zi?)

Non-woven polypropylene geotextile 2.35 @ 3.2

Polypropylene, orientated film 3.43

Polyethylene geonet 1.7 2.7

Sand layer < 0.0052 )

Global Warming




EMBODIED CARBON VALUES

Embodied carbon value per kg is about 500 times higher for geosynthetics compared to granular layer

_ Embodied Carbon (kg CO,e/kg) from cradle to gate
Hammond, Raja, EAGM,

High density Polyethylene (HDPE) 1.93

Low density Polyethylene film (LDPE) 2.60 (1P7 - Zi?)

Non-woven polypropylene geotextile 2.35 @ 3.2

Polypropylene, orientated film 3.43

Polyethylene geonet 1.7 2.7

Sand layer < 0.0052 )

But the mass per unit area is 1500 times lower for geosynthetics compared to granular layers
ex: separation geotextile = 0.200 kg/m? (6 Oz/sy)
sand layer 150 mm (1/2 ft) = 300 kg/m? (8,850 Oz/sy) based on a 2T/m? bulk density

Global Warming




EMBODIED CARBON VALUES

Embodied carbon value per kg is about 500 times higher for geosynthetics compared to granular layer

_ Embodied Carbon (kg CO,e/kg) from cradle to gate
Hammond, Raja, EAGM,

High density Polyethylene (HDPE) 1.93

Low density Polyethylene film (LDPE) 2.60 (1P7 - Zi?)

Non-woven polypropylene geotextile 2.35 @ 3.2

Polypropylene, orientated film 3.43

Polyethylene geonet 1.7 2.7

Sand layer < 0.0052 )

But the mass per unit area is 1500 times lower for geosynthetics compared to granular layers
ex: separation geotextile =0.175 kg/m?2

sand layer 150mm = 300 kg/m2 (based on a 2T/m3 bulk density)

Global Warming

Right from the start, CO,e emissions are divided by 3 by using geosynthetics (not considering transportation to job site,

installation, etc.) for the same performances.




QUESTION 1

Is the Embodied Carbon per unit weight of material lower with geosynthetics
compared to granular material ?

NO

It is the Embodied Carbon per unit area that is lower

Because the mass per unit area of a geosynthetic solution is much lower than
that of a granular material solution, for the same performance




USE OF GEOSYNTHETICS VS NATURAL RESOURCE

natural resource # eco-friendly material / non-polluting material

Pollution:
Air pollution,
Water pollution,
Global warming,
Waste,

Life cycle assessment of materials
from extraction to end of life




LIFE CYCLE ASSESSMENT

Comparative Life Cycle Assessment of Geosynthetics versus Conventional Construction Materials
EAGM: European Association of Geosynthetic product Manufacturers

What is Life Cycle?

| |
Background processes (energy supply, transports, basic mall

! |

Geotextile Maintenance
production B and
(EAGM members) Operation

Raw material

extraction
Building material | |
production

Material production e i e
Cradle to gate Cvtate to site ]
Practicle completion
. Transportation
Production

Installation

Comparative Life Cycle Assessment of Geosynthetics versus Conventional Construction Materials - https://www.eagm.eu/ files/ugd/345956 2d895800c5b6409892cdf7d847bd6ab4.pdf



https://www.eagm.eu/_files/ugd/345956_2d895800c5b6409892cdf7d847bd6ab4.pdf

LIFE CYCLE ASSESSMENT

Comparative Life Cycle Assessment of Geosynthetics versus Conventional Construction Materials

Impact category Unit
Acidification kg SOseq
Eutrophication kg POseq
Global warming 2007 (GWP100) kg COjeq
Photochemical oxidation kg CoHy
CED non-renewable MJ-eq
CED renewable MJ-eq
Particulate matter kg PMjpeq
Land competition m?a

Water use m?

Comparative Life Cycle Assessment of Geosynthetics versus Conventional Construction Materials - https.//www.eagm.eu/ files/ugd/345956 2d895800c5b6409892cdf7d847bd6ab4.pdf

Acidification: Change in acidity in the soil due to atmospheric deposition of sulphates, nitrates and phosphates
Eutrophication: Modification of the aquatic environment by nutrient accumulation (Nitrogen and Phophorus)
Global Warming 2007: Greenhouse gas emissions

Photochemical oxidation: Photo-oxidant pollution (smog) caused by Ozone formation from Nitrogen Oxides
and VOCs

Cumulative Energy Demand (CED) non-renewable: consumption of fossil and nuclear energy sources

CED renewable: Tonsumption of hydro, solar, wind, geothermal and biomass energy sources

Particulate matter: Emissions (or formation from derived sources) of fine particles (PM10, diam. 10pum)

Land competition: Total, un-weighted sum of the area occupied

Water use: Amount of water used (excluding water turbined in hydroelectric power plants)



https://www.eagm.eu/_files/ugd/345956_2d895800c5b6409892cdf7d847bd6ab4.pdf

LIFE CYCLE ASSESSMENT

Comparative life cycle assessment for :
1 ft2 of drainage layer on a final landfill cover

Topsoil

Geotextile Drainage
— T T T T T T T T geocomposite
Patatatatat N Granular drainage
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Pttt | Geotextile

] 1]
N N Geomembrane

LFG collection
layer+ Waste

(3A) (3B)
gravel drainage material 1-1/2 ft drainage geocomposite
+ filtration geotextile




Drainage
geocomposite

LIFE CYCLE ASSESSMENT Toma

{_layer
Geotextile

Geomembrane

Comparative life cycle assessment for :
1 ft2 of drainage layer on a final landfill cover

layer+ Waste ] (3B)
gravel drainage material 1-1/2 ft drainage geocomposite
+ filtration geotextile
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The case with higher environmental impacts is scaled to 100 %




QUESTIONS 2 & 3

What is the Life Cycle Assessment ?

A methodology for assessing environmental impacts associated with all the
stages of the life cycle of a product, process, or service

What are the 3 main stages of the life cycle of a product ?

Cradle to Gate: extraction of the raw material and transportation
manufacturing process

Gate to Construction : transportation on site
installation

Grave: end of life (disposal, recycling)




FUNCTIONS OF GEOSYNTHETICS

FUNCTIONS OF
GEOSYNTHETIC SOLUTIONS
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GEOTEXTILES
GEOGRIDS
GEODRAINS
GEOWALLS
GEOVEGETATION
GEOBARRIERS

Separation: separating two materials with

different particle sizes in order to prevent their PY
contamination which may accelerate degradation

of the works.

Filtration: allowing the passage of a fluid emanating

from the soil or from another medium while ° °
preventing the uncontrolled passage of particles

extracted from this medium.

Waterproofing: creating a watertight or nearly

watertight barrier in order to prevent liquids PY
contained in the works from reaching the soil

or adjacent works.

Drainage: collecting, channeling and carrying

fluids, thus allowing their diversion in order ®
to protect the works from the presence of liquids

which is one the main causes of their degradation.

Eemforcement: giving better load-bearing

capacity to a soil by increasing its resistance

to traction and its deformation capacity before ] [ ] o [ ]
rupture of the massif in order to allow the execution

of the works.

Protection: acting as a layer which reduces local

constraints in order to prevent or reduce potential P ® PY
damage which could be caused to another layer

of natural, geosynthetic or geotechnical materials.




DRAINAGE GEOCOMPOSITES

Multi-linear drainage geocomposite Geonet geocomposite

Monofilament
geocomposite

Cuspated geocomposite

#, o
51 550



Multi Linear drainage geocomposite: DRAINTUBE

Drainage geocomposite with drainage conduits regularly spaced between two geotextiles instead of a
geonet core

Drainage conduits:
- Perforated PP mini-pipes,

Perforated mini-pipes
20 mm or 25 mm diameter
(4/5” or 1”)

Nonwoven geotextiles

Distance between mini-pipes
1/4m,1/2m,1m,2m
(107,20, 40", 80")




Main Characteristics :

ROLL SIZE

GEOTEXTILES LAYERS

MINI-PIPES
COMPRESSIVE RESISTANCE

TRANSMISSIVITY

LIGHT AND FLEXIBLE PRODUCT

Width

13.1 ft

From to

2.5x10% 4.0x103 m?/s

EASY INSTALLATION




DRAINTUBE - ENVIRONMENTAL APPLICATIONS

FINAL COVERS - SURFACE WATER ABOVE LINER




LFG COLLECTION BELOW LINER

FINAL COVERS




TEMPORARY COVERS - LFG COLLECTION

Draintube + Geomembrane + WindDefender (geosynthetic ballast system)




EMBODIED CARBON VALUES

Determination the Embodied Carbon Value from CRADLE TO GATE

Module A3

|

! 1

Module A1

Module A2

Production

Packaging 3

Transport "’ t ‘

s

for drainage geocomposites

Ex:
Emissions
Emission point in order of importance |(tons of GHG
eq. COy)
Plastics and incoming goods 5585 82%
Transport from suppliers 474 7%
Travel of employees 195 2,9%
Fixed assets: buildings and machines 150 2.2%
Packaging materials 124 1,8%
Natural gas supply 100 1,5%
Product end of life 80 1,2%
Electrical supply 84 0,9%
Coolants 12 0,2%
Direct waste 7 0,1%
TOTAL 6791




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Embodied carbon value per kg from the literature from CRADLE TO GATE

_ Embodied Carbon (kg CO,e/kg) from cradle to gate
Hammond, Raja, EAGM,
_ ICE v2.0, 2008 2011 2015 Koerner, 2019 2019 Manufacturers

High density Polyethylene (HDPE) 1.93 1.95

1.7-2.0
Low density Polyethylene film (LDPE) 2.60 (PE gmb) 2.95

Non-woven polypropylene geotextile 2.35 2.7 3.2

Monofilament geocomposite 2.75
g Cuspated geocomposite 3.1
Y (sand) (gravel)

(*) average value for a double sided geonet geocomposite




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Embodied carbon value for drainage geocomposites during production perm? CRADLE TO GATE

(0.390 mm at1.8 T/m3)
4.7

Carbon kg/m? (Oz/sy) Embodied Carbon

kg CO2e/kg kg CO2e/m?
125)
0509
1009
10(29)
026
Gravellayer + separator geotextle |

Gravel layer + separator geotextile




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Embodied carbon value for drainage geocomposites during production perm? CRADLE TO GATE

Embodied Average weizht Average
Carbon K /mgz (Oz/sg ) Embodied Carbon
kg CO2e/kg & v kg CO2e/m?

Geonet geocomposite 2.9 1.2 (35) 3.5
Multi-li drai it 3.34 0.6 (18) 2.0 Upto
ulti-linear drainage geocomposite . . d
45% of
Monofilament geocomposite 2.75 1.0 (29) 2.8 .
saving
Cuspated geocomposite 3.1 1.0 (29) 3.1
Non-woven polypropylene geotextile 2.75 0.2 (6) 0.6
Gravel layer 0.0059 70D (03) 4.1

(0.390 mm at1.8 T/m3)
4.7

Gravel layer + separator geotextile

The mass per unit area of the drainage geocomposite is a key parameter (more than the polymer type)
governing the GHG emission (from Cradle to Gate). Some drainage geocomposites offers savings up
to 45% for the same performance.




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Embodied carbon value for drainage geocomposites during production perm? CRADLE TO GATE

(0.390 mm at1.8 T/m3)
4.7

Carbon kg/m? (Oz/sy) Embodied Carbon

kg CO2e/kg kg CO2e/m?
125)
0509
1009
1029
026
Gravellayer + separator geotextle |

Gravel layer + separator geotextile

Reduction of about 40% of the GHG emission (from Cradle to Gate) with the use of a drainage
geocomposite in average instead of gravel drainage layer (incl. a separator geotextile), for the same
performance.

This is without taking into account:
 Transportation from the manufacturer / quarry to the site.
* Installation




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Transportation @GATE TO SITE

Embodied Carbon
Transportation Value Average
(ton.km/m?) Transportation Al e L
: - (kg CO2e/m?)
Multi-linear drainage geocomposite 1.2 0.049 0.06 .
- . 2,000 km (1,200 miles) from manufacturer

Monofilament geocomposite 2.0 0.049 0.10

Cuspated geocomposite 2.0 0.049 0.10

Non-woven polypropylene geotextile 0.4 0.049 0.02

Gravel layer 14.0 0.073 1.02

Gravel layer + separator geotextile 1.04 20 km (12 miles) from quarry to the site




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Transportation @GATE TO SITE

Embodied Carbon
Transportation Value Average
(ton.km/m?) Transportation Al e L
. . P (kg CO2e/m?)
Multi-linear drainage geocomposite 1.2 0.049 0.06
Monofilament geocomposite 2.0 0.049 0.10
Cuspated geocomposite 2.0 0.049 0.10
Non-woven polypropylene geotextile 0.4 0.049 0.02
Gravel layer 14.0 0.073 1.02
Gravel layer + separator geotextile 1.04

Reduction of 90% of the GHG emission on Transportation with the use of drainage geocomposite instead of gravel
drainage layer (incl. a separator geotextile), for the same performances.




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Installation GATE TO SITE

Embodied Carbon Average
Value g

Installation Transbortation Embodied Carbon
: P (kg CO2e/m?)

5000 m?/day

Drainage geocomposite ~ 625 m?/hour

3 workers 1.1 (per worker) 0.005

1 engine 59 (per engine) 0.094
0.10

Gravel layer + separator geotextile Szgor:i%gﬁ:

2 workers 1.1 (per worker) 0.024

2 engines 59 (per engine) 1.27
1.29




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Installation GATE TO SITE

Embodied Carbon
Average
Value

Installation Transbortation Embodied Carbon
: P (kg CO2e/m?)

5000 m?/day

Drainage geocomposite ~ 625 m?/hour

3 workers 1.1 (per worker) 0.005

1 engine 59 (per engine) 0.094
0.10

Gravel layer + separator geotextile ig;omngj:gll::

2 workers 1.1 (per worker) 0.024

2 engines 59 (per engine) 1.27
1.29

Reduction of more than 95% of the GHG emission on Installation with the use of drainage geocomposite instead
of gravel drainage layer (incl. a separator geotextile), for the same performances.




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Summary
Manufacturing . .
T I ] Total
I - e el
Drainage geocomposite 2-35 0.1 0.1 2.2-3.7
Gravel layer + separator geotextile 4.7 1.04 1.29 7.03




EMBO DI E D CARBO N VAI.U ES for drainage geocomposites

Summary

Average Embodied Carbon (kg CO,e/m?)

Manufacturing
(Cradle to Gate)

Drainage geocomposite 2-35 0.1 0.1 2.2-3.7
Gravel layer + separator geotextile 4.7 1.04 1.29 7.03

Transportation Installation Total

Reduction between 50% and 70% of the GHG emission with the use of drainage geocomposite instead of
a gravel drainage layer (incl. a separator geotextile), for the same performances.

The weight of the geocomposite plays an important role in reducing the GHG emissions compared with a
granular solution.




QUESTIONS 4 & 5

Which stage has the biggest impact on GHG emissions (Production,
Transportation or Installation) ?

Production
90% of the total GHG emissions for drainage geocomposite
60% of the total GHG emissions for granular layers

Which stage reduces GHG emissions by using geosynthetics instead of natural
resource (Production, Transportation or Installation) ?

All stages




CONCLUSION

- THE ENVIRONMENTAL IMPACT EVALUATION OF GEOSYNTHETICS VS NATURAL RESOURCE IS A COMPLEX TASK
- A NATURAL RESOURCE HAS NOT A LOWER GLOBAL WARMING IMPACT THAN A GEOSYNTHETIC

- ACTUALLY, FROM CRADLE TO GATE, TRANSPORTATION AND INSTALLATION, GEOSYNTHETICS RECUDE GHG EMISSIONS OF
CONSTRUCTION PROJECTS

- IN THE GEOSYNTHETICS INDUSTRY, LIGHTER GEOSYNTHETICS HAVE A LOWER ENVIRONMENTAL IMPACT

#, AN
51 550
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