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Benefits of alternative caps
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Potential Applications

Solid Waste Landfills

Remediation Sites

Coal Combustion Impoundments

Industrial Waste Facilities

Tailings Impoundments

Superfund Sites

Leach Pad Closures
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Landfill Closure Options

4

Traditional Soil Cap Exposed Geomembrane Cap Turf Cap

Three common capping solutions and a needs based approach.  



 18”

 6”

Geomembrane  20 mils

if HDPE,  40 mils is most common

Compacted Clay Liner (CCL)

Top Soil

Solid Waste

Gas Vent (if necessary)

Permeability

k  bottom liner  1x10-5 cm/sec

US EPA Minimum 

Technical Guidance

Soil Cover System – US EPA Subtitle D (Promulgated 1991)



Why use alternate cover systems

Erosion problems

Lack of cover soil availability

Root penetration

Settlement issues

Lower maintenance

Veneer slope failures

Increased airspace

Cost savings

Water conservation

Low carbon footprint

Increasing regulatory approval
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Alternative Cover Systems Drawbacks

Shorter service life

Final Closure Permit

Wind uplift

Landfill gas uplift

Increased velocity and volume of 

stormwater runoff

Potential damage by animals, hail etc.
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EXPOSED 

GEOMEMBRANE 

CLOSURES



Alternative Closure System Benefits
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• No cover soil import

• No soil veneer stability issues

• Reduced capital costs

• No vegetation or topsoil

• Reduced O&M costs 

• No watering, mowing or erosion control

• Visual inspection of GM

• Color options (white, black, green)

• End of life options: what does the future hold?



Sabine Parish Louisiana – Exposed Geomembrane Cap

Installer: GSE Lining Technology

Green-surfaced HDPE geomembrane

Area: 80,000 square meters

Construction 1999

1.5 mm GSE Green Textured
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• Top surface HDPE for UV and chemical resistance

• Inner layer HDPE for UV and chemical

• Bottom surface can be conductive for leak location & monitoring

Co-extrusion Technology 

Example: Textured 60 mil (1.5mm) Green HDPE Geomembrane

Green/Black/White/Textured ≈5 mils ( 0.127 mm)

Standard Black HD/LLD ≈52 mils ( 1.321 mm)

Textured Layer ≈ 3 mils (0.076 mm)



All in the Recipe

Proper Material Selection:

Resin Polymer

Additives

Carbon Black



Higher Performing Geomembranes – Improved Recipe
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• Multi-axial break resistance for settlement

• Greater resistance to stress cracking in 

exposed cold climate

• Resist damage from impact forces or 

equipment on exposed liner

• Longer life exposed and buried

• All in the numbers



Geosynthetic Institute – Half-Life (in Years) at 20C
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Koerner, George, PhD, PE, CQA. Geosynthetics Magazine  

October 2017. 

Part of a 14 year study for geomembranes in lab and field

Geomembrane 

Type

Lab Predicted 

ASTM D 7238

Phoenix, AZ

Strength Elongation Strength Elongation

HDPE 1.5 mm 76 69 97 91

LLDPE 1.0 mm 49 46 66 63

EPDM 1.0 mm 60 70 74 56



Polk County Florida - Exposed Geomembrane Cap

GSE Green surfaced geomembrane at Polk County Florida 

2001 install on a 20 acre cell



Vertical Anchor Trench 
≈60 to 100 ft. apart

Vacuum-inducing Vents and 
Gas Pressure Relief

Polk County Florida - Exposed Geomembrane Cap



Polk County Hurricane Exposure
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Polk County Post Hurricane Assessment

Despite standing 150 feet above ground level no single storm-related 

problem from any of the hurricanes.

*Roberts, Bonilla, Kelner, Choate, (2005), The EGC Takes on 

Three Hurricanes in Polk County, MSW Management.
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Stormwater Control
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• Stormwater control measures

• Larger collection ditches

• Polk County ranged from 30” to 75” per year

• 3 direct hurricanes during 2004 at Polk County 
resulted in 20” of rain



Long-Term Care Plan – Polk County 13 years
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• Weekly/Monthly/Quarterly site inspection 

• Rainfall, gas, and leachate generation measurements 

• Subsidence measurements (Avg 8.7’ across site)

• Post-hurricane damage assessment (3 direct strikes in 2004)

• Geomembrane welding repairs

• Annual coupon sample testing and analysis

• Predicted life to exceed 50 years



Equipment Traffic
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• Foot traffic on textured 

• Low ground pressure equipment; ATV, lite trucks 

• Heavier equipment on roadways

• Concrete, sand, geocomposite encapsulated

• Surface under geomembrane important

• Heavier equipment with driver care 

• No sharp turns

• No donuts



EXPOSED GEOMEMBRANE 

CAP SYSTEM INSTALLATION 



Midshore Maryland Exposed Geomembrane Cap System

• Maryland, USA

• Designed by Geosyntec Consultants

• 300,000 SM of High Performance, 

1.5mm HDT Green

• Ballast:  Earth Anchors – 7,000

• Installed by Chesapeake Containment 

Systems

• 2015
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Earth Anchoring 



Platipus Earth Anchoring Systems
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Anchor Plates
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Anchor Tensioning 
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Tensioning Complete
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Covering the Anchor
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Green Exposed Geomembrane Cap



Green Exposed Geomembrane Cap



SYNTHETIC TURF 

CAPPING SYSTEM



LiteEarth Compared to Typical Capping
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Synthetic Turf Growth (square feet X 1,000)
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Market Segment Sales (square feet X 1,000)

46%

37%

3%

14%

Solid Waste Landfill Industrial Landfill Waste To Energy Coal Ash
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Solid Waste: 12,614 square feet

Industrial:      10,145 square feet

Coal Ash:      3,877 square feet

WTE: 697 square feet



Worldwide Leader in Synthetic Turf
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Turf has Maximum UV Inhibitors
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Key Material and Components
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Monolithic Liner System
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Extensive Testing

40



LITEEARTH

INSTALLATION



Key Components
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Anchor Installation
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Proven Seaming Technology
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Sand Infill or Additional Ballast Unnecessary 

Sand must be dry

Turf must be dry (11:00 am)

Sand washes out

8:1 slope, sand floats

Need specialized equipment

Need special sand

Swales need binding agent
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DESIGN 

CONSIDERATIONS



Large Scale Flume Testing (ASTM 6460)
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Wind Tunnel Testing
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• Wind Tunnel Testing recently completed by 
Georgia Tech Research Institute (GTRI)

• Subsonic wind tunnel

• Tested up to 120 mph



Long-Term Value and Payback
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Closure System Costs – Value Added

51Source:  Wastecon 2015 – Orlando Florida  



End of Life Options – Alternative Closure Added Benefits
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• Accessibility 

• Waste settlement and reopen landfill

• Value in that garbage in 20 years?

• 30 years of escrow = new synthetic cap 

• Easy addition of solar modules

• Regulatory changes in 30 years? 91 years?



We’ve Got You Covered
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Vincent Diviacchi 

Regional Manager – Midwest USA & Western  Canada

M: 832-657-4857

E: vdiviacchi@gseworld.com
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