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The Eustis mine is a mine historically located in the Eastern
Townships region (now in the Eastern Townships administrative
region) of Quebec, Canada. It was started around 1865 and closed in
1939. When it closed, it was the last operating mine in the region's
mine complex and also the oldest copper mine in Canada as well
as the deepest copper mine in Canada.

Eustis Mine in 1918

During the American Civil War, copper was
in high demand. Several mines appeared in
what is now the Eastern Townships: the
Capelton, Eustis and Albert mines. Three
mining engineers, members of the Orford
Nickel and Copper Company, acquired the
Eustis mine area around 1863. The initial
plan was to create a horizontal access drift
about 300 m (1,000 feet) long to intersect
the shaft of the Hartford mine, owned by
the Canadian Copper and Sulphur
Company. The first installations were
probably called the Crown Mine, but the
name Eustis Mine was later used.



Seulement trois de ces sites seront restaurés dans la province cette
année, dont la mine Eustis pour 3 millions de dollars en deux ans.
« On y va par priorité », a affirmé le ministre Pierre Corbeil.
Cette mine de cuivre a été exploitée pendant des dizaines
d'années jusqu'à sa fermeture, en 1939. Des métaux lourds se
répandent toujours dans la rivière Massawipi et rien ne pousse sur
la terre acide du site.

Eustis Mine in 1918
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Client : Ministry of Natural Ressources of CANADA

Eng : GSI Environnement

Installer : Solmax-Texel

QA/QC : Groupe Alphard

Year of completion : 2007-2009

Total area restorated : 50 000 m2

(in 3 sections)

Eustis Mine in 2022



Typical cover design

BEFORE AFTER

- 50 mm top soil

- 450 mm backfill

- DRAINTUBE 450 FT0.5 D20

- 60 mil Textured HDPE GMB

- Protection gtx

- Reshaped profile



QA/QC Program

Dipole Method (ASTM D7007) 

Water Lance Method (ASTM D7002)





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,

Nonwoven geotextiles

Distance between mini-pipes
1/4 m, 1/2 m, 1 m, 2 m

(10’’, 20’’, 40’’, 80’’)

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



Main characteristics:

- Rolls 3.98 m x 75 m

- Geotextiles layers from 100 g/m2 to 2000 g/m2

- Mini-pipes with high compressive resistance

Pipe stiffness at 5% deflection (ASTM D2412) > 3 000 kPa

- Transmissivity up to 4x10-3 m2/s (i=0.1, under 2500 kPa)

- Light and Flexible product

- No creep, No geotextile intrusion

- No peel adhesion issue

For leachate

For water

For gas



More than 4,000,000 m2 installed 
in North America since 2007

More than 300 projects in North 
America

100% conformity for all projects 
completed in North America

More than 23,000,000 m2

installed around the world since 
1988



Installation



Installation

Welding, Sewing, additional overlap



Installation

Welding, Sewing, additional overlap



Backfill



Connection to collector trench / ditch



Quick Connect System



DRAINTUBE is a Multi-linear drainage geocomposite as per ASTM D4439 
Standard Terminology for Geosynthetics.



DRAINTUBE geocomposite is also characterized by the Geosynthetic Institute GRI GC15
standard test method for Determining the Flow Rate per Unit Width of Drainage
Geocomposites with Discrete High Flow Components.
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Case Study : HSPP, BC – 2014 / 15

Run-off drainage / Gas venting on final covers



Gibraltar Mines, BC – 2010

Run-off drainage / Gas venting on final covers



McKay River - Suncor, AB – 2013



Central Manitoba Mines, MB  – 2011



Case Study : Eustis Mine, Qc – 2008 - 2010



Slope Stability

Technical point :



Résidual friction angles from 18° to 36° (function of the material in contact)

No peel adhesion issue

Interface Draintube / Sand

Technical point :



Reduction factors for transmissivity

Technical point :



GSI White Paper #4 (Koerner)
Reduction Factors (RFs) Used in Geosynthetic Design

qallow = allowable (or design) flow rate or transmissivity,

qult = ultimate (or as-manufactured) flow rate or transmissivity,

RFIN = reduction factor for intrusion of geotextiles or geomembranes into the core of drainage product,

RFCR = reduction factor for creep of the drainage core or covering geosynthetics,

RFCC = reduction factor for chemical clogging of drainage core, and

RFBC = reduction factor for biological clogging of drainage core.

Technical point :



Reduction factor for creep and geotextile intrusion

Function of the shape of the drainage core

For geonet drainage core

Reduction of the drainage capacity under load

Technical point :



Reduction factor for creep and geotextile intrusion

Function of the shape of the drainage core

For DRAINTUBE

Arching effect when confined in soil

Technical point :
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Hydraulic Transmissivity of Draintube DT25
Test conditions:
- Draintube confined between sand and a geomembrane
- 85mm of sand, direct contact with the geotextile
- 15 min seating time
- Calculated transmissivity based on 4 tubes per meter
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Reduction factor for creep and geotextile intrusion

Function of the shape of the drainage core

For DRAINTUBE

Arching effect when confined in soil

Technical point :



Reduction factor for creep and geotextile intrusion

Function of the shape of the drainage core

For geonet drainage core

Reduction of the drainage capacity over time

Creep Curves for a 250 mil geonet

Technical point :



Published related reference

Assessment of the Resistance of Drain Tubes planar drainage geocomposites to high compressive loads
Eric Blond (SAGEOS) and Pascal Saunier (AFITEX-Texel), ICG 2010

Reduction factor for creep and geotextile intrusion

Function of the shape of the drainage core

For DRAINTUBE

Arching effect when confined in soil

Technical point :





After 15 years of use :

• Complete loss of functions ?

• Still efficient properties ?

• Overall behaviour of the product



After 15 years of use :



After 15 years of use :



After 15 years of use :





Original product from a stored sample

Exhumed product after 10 years



Mass per area
NF EN ISO 9864

Thickness
NF EN ISO 9863-1

IDENTIFICATION



Tear strength and ellongation at break
NF EN ISO 10319

MECHANICAL PROPERTIES



RESULTS
Original sample 10 years old sample

845,00
4,31
3,82

22,00
24,00

77,56
77,00

Safety factor at design stage of 2.00



In plan flow rate
NF EN ISO 12958

HYDRAULIC PROPERTIES



Filtration opening size of the filter
ISO12956:2010



RESULTS
Original sample 10 years old sample

5.31.10-4

4.76.10-4

RFcc at design stage of 1.40

15% loss at 20 kPa

9% loss at 20 kPa

Filtration 
Opening

Size 
(microns)

80 80





• All properties still in the specification / design criterias

• No visual slope instability

• Great vegetation

• In 5 years for the 20th anniversary ?

After 15 years of use :



After 15 years of use :

2007 2010 2022
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