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Geotextile applications in mining
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• Mine access
• Capping/reclamation of 

existing tailings facilities
• Dewatering of tailings 

and water runoff 
sediments using 
Geotubes



Tailings facility capping using geotextile reinforcement 



Tailings facility capping/reclamation

• Reasons for tailings capping and 
reclamation
• Prevent pollution of surrounding environment
• Prevent water infiltration and runoff
• Rehabilitate tailings area to original environment

• Tailings can remain very soft and saturated 
which makes installing a capping system 
problematic from constructability and stability 
perspectives

• Commonly, tailings facilities surface is at or 
slightly above water level, but they may also be 
below water level

• Geotextile reinforcement is placed across the 
surface of the tailings prior to placement of the 
capping fill

• The combination of geotextile reinforcement 
and granular capping layer acts as a flexible 
reinforced raft across the top of the tailings
• No loss of fill into soft tailings
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Some basic considerations regarding the geotextile reinforcement
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• Tensile strengths 50 to 200 kN/m
• Maximum strain <10%
• Specific gravity 0.93
• Can be fabricated into large panels by seaming

• Tensile strengths 100 to 2,000 kN/m
• Maximum strain <10%
• Specific gravity 1.26
• Can be fabricated into large panels by seaming

Woven polypropylene geotextiles Woven polyester geotextiles



Different capping situations
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Capping of above water level tailings facilities
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• Use of light weight equipment used to construct 
cap cover
• Limits vertical loadings on saturated tailings
• Undrained shear strength su of the tailings is a 

critical performance parameter
• Prestressing of geotextile reinforcement during 

cap placement to enhance stability of platform
• Tensile loads and working strain developed in 

geotextile important – design requirement
• Then, completion of cap coverage



Fabrication of geotextile reinforcement sheet on site, spreading 
over tailings and then filling
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• Unroll geotextile on site 
and then seam into very 
large panels

• Geotextile panels pulled 
across surface of tailings

• Geotextile anchored into 
peripheral anchor trench

• Construction of fill “fingers” 
to prestress geotextile

• Then fill remainder of area 
to complete the fill cap



Capping of pyrite tailings facility, Huelva, Spain (1)
Capping details
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• Closure of centuries old pyrite mineral 
processing mine required capping/reclamation 
of 35 ha mine tailings facility
• Capping/reclamation was required to prevent 

pollution from acid mine runoff
• Tailings facility closure had to consider all 

aspects of post-closure performance
• Dewatering of the pyrite tailings
• Management of runoff water
• Stability and performance of tailings perimeter dykes

• Tailings facility consisted of very soft mine 
tailings of approx. 18 m depth

• To construct the capping, multiple layers of 
granular fill, clay fill and geosynthetics were 
used



Capping of pyrite tailings facility, Huelva, Spain (2)

• The tailings surface conditions appeared dry at 
upper elevations and were below water level at 
the lowest elevations in the tailings facility
• But undrained shear strength was still very low just 

below surface
• To ensure stability of the working platform a 400 

kN/m geotextile reinforcement was placed 
across the surface of the saturated mine tailings

• A 1 m thick stone working platform was then 
placed and spread over the geotextile 
reinforcement

Working platform
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Capping of pyrite tailings facility, Huelva, Spain (3)
Consequent capping layers
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• On top of the stone working platform a 
conventional barrier and subsurface drainage 
system was constructed using layers of 
compacted clay, geomembrane and geotextile 
filters and granular drainage materials

• The barrier system prevents infiltration of rainfall 
and surface water



Capping of underwater tailings facilities
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• Construction of submarine tailings caps may be 
required where:
• Uneconomic to remove water cover
• Ease of construction
• Environmental reasons require submarine capping

• Cap cover considerations:
• Water cover level with time
• Specific function of cap cover
• Barrier requirements – simple or sophisticated
• Permanent or temporary/permanent
• Placement – stability over saturated tailings
• Thickness – stability over saturated tailings



On-shore fabrication and installation over water
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Tailings Dewatering Using Geotubes



Dewatering of tailings and surface water runoff using Geotubes

15



Geotube® dewatering process
Up to 80% reduction in slurry volume

2% to 15% solids 
concentration

55% to 70% solids 
concentration
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End of dewatering process



Some advantages of Geotube dewatering system for tailings and 
surface water runoff management

• Permeable containment units for 
dewatering can cover large surface areas
• Dewatering area and heights can be 

increased according to volume requirements
• Can reduce slurry volume by up to 80%
• Dewatered tailings have improved shear 

resistance due to presence of Geotube
containers

• Flexible structures in multi-layer 
configurations of stable heights

• Contained tailings cannot be eroded by 
rainfall, nor does it increase in moisture 
content

• The vast majority of contaminants remain 
locked within the Geotube units with the 
effluent water in many cases being able 
to be returned directly to natural 
environment
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Geotube dewatering applications in mining

• Pond and lagoon maintenance
• Cleaning of sludge ponds
• Cleaning storm water runoff

• Tailings management
• Dewatering slurry by-products 

from mineral processing
• Water resource management

• Water reclamation and reuse
• Beneficial reuse

• Earthworks construction
• Reprofiling and revegetation

• Precious metals recovery
• Dewatering waste stream from 

precious metals recovery process
• Emergency and disaster 

management
• Uninterrupted mining operations

• Acid mine drainage
• Active and inactive mines

• Specialty applications
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Geotube dewatering of mining storm water runoff ponds

• PT Adaro open cut coal mine in South Kalimantan 
is biggest coal mine in SE Asia
• Produces good quality coal with little ash

• Surface catchment area of mine is around 15,000 
ha

• Located in equatorial climate subject to high 
rainfall and runoff
• High soil erosion rates and high TSS that 

requires treatment before discharge into local 
rivers

• Coal mine operates 21 settling ponds to separate 
solids from runoff water to ensure discharged 
water quality meets local standards

• However, sludge from the settling process 
reduces the settling ponds capacity over time

• Therefore, regular maintenance is required to 
maintain adequate capacity of the settling ponds

• Direct dredging, trucking system and surface bed 
drying have been used in the past but requires 
large surface areas
• Also problem with high rainfall and erosion

• Geotube dewatering implemented to solve this 
problem

PT Adaro, Indonesia
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Geotube dewatering of storm water runoff/settling ponds
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Geotube dewatering of storm water runoff ponds

• Geotube units used are 37 m in circumference 
and 60 m or 100 m in length
• Filled at pumping rate of 400 m3/hr
• Maximum fill height 2.7 m

• Geotube dewatering platforms cover only 13% 
of old drying bed areas
• Greater heights and fully protected from high 

rainfall and erosion
• Also improved water discharge quality, less 

TSS
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Concluding remarks

• The safe operation of mining tailings facilities is coming under increased regulation
• Safety during the mine operation stage, as well as 
• End-of-life care and maintenance

• These regulation requirements are changing the cost/benefit of tailings facilities

• The capping/reclamation of existing tailings facilities presents engineering challenges with 
regard to tailings stability and constructability
• Geotextile reinforcement can be used to provide a stable platform over soft tailings
• Here, the tensile strength and strain of the geotextile reinforcement is important as it has to be 

fabricated into large panels and installed over the soft tailings (where it is stressed) prior to fill 
placement

• Geotube dewatering is used for a variety of mining related applications
• Reduces slurry volumes by up to 80%
• Prevents leaching of contaminants
• Increases shear resistance (i.e. stability) of dewatering tailings
• Prevents erosion of tailings
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