21 Year Performance Evaluation of the Polk County
NCLF 60 mil HDPE Exposed Geomembrane Cover
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Why Exposed Geomembrane Covers? JonesEdmunds)

« Used at Sites Where Traditional Closures are Problematic
« Slope Stability Concerns
« Settlement Concerns

 Limited Borrow Available for Traditional Closure




Why Exposed Geomembrane Covers? JonesEdmunds)

« Construction Cost Savings
« $80,000/acre (vs. $210,000)
« Operation and Maintenance Savings

« Grass

« Erosion
« Ease of Maintenance

« Readily Identify and Repair




Lifetime Evaluations — Will They Last?
Laboratory Predictions
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Site Temperature (°C) Halflife (months| Halflife (yrs)
80 278.1 23.18
70 425.4 35.45
60 572.6 47.72
50 719.9 59.99
40 867.2 72.26
30 1014.4 84.54
20 1161.7 96.81
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halflife (month) = A*(site temperature,°C)+B
A -13.7440
B 1361.3

Site Temperature (°C) Halflife (months) Halflife (yrs)
80 261.8 21.82
70 399.2 33.27
60 536.7 44.72
50 674.1 56.18
40 811.5 67.63
30 949.0 79.08
20 1086.4 90.54




Lifetime Evaluations - Will They Last? 2
Field Performance - Polk County JonesEdmunds>

45 Acre Subtitle D Class I Phase I Landfill Constructed in 1998

Exposed Geomembrane Cover Selected as Preferred Closure
Method Over Traditional Closure

16 Acre EGC Constructed in 2001




Field Performance

Polk County North Central Landfill
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Field Performance
Polk County North Central Landfill
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- 2004

Hurricanes Charley, Frances and

Jeanne

2022

Hurricane Ian
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Field Performance - Mechanical Damage 5
Polk County North Central Landfill JonesEdmunds)




Field Performance - Rigid Structures
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Polk County North Central Landfill JonesEdmunds)




Field Performance - Extrusion Welds
Polk County North Central Landfill

JonesEdmunds’




Field Performance — Material Properties 5
Polk County North Central Landfill JonesEdmunds)

11



Material Properties - Physical
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Test GM13 20
Property Units
Method Values | years
Core Thickness D 5994 mil 57 60
Asperity Height Side “A” Green D 7466 mil 16 16
Asperity Height Side “B” Black D 7466 mil 16 24
Density D792 g/cc 0.94 |0.944
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Material Properties - Chemical
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GM13 20
Property Test Method | Units
Values | years
Carbon Black Content D4218 % 2.0-3.0 | 2.55
Carbon Black Dispersion D 5596 NA 1or2 1.2
Oxidative Induction Time — Standard D 3895 min. 100 7
Oxidative Induction Time — High Pressure D 5885 min. 400 115
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Material Properties - Chemical
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Figure 4. HPOIT depletion over time at Polk County EGC
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Material Properties - Mechanical JonesEdmunds)

Tensile Properties (ASTM D6693 1V)
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Material Properties - Mechanical JonesEdmunds)

Tensile Properties (ASTM D6693 1V)
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Material Properties - Mechanical JonesEdmunds)

Tensile Properties (ASTM D6693 1V)
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Material Properties - Mechanical
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GM13 20
Property Test Method |Units
Values | years
Stress Crack Resistance X-MD D 5397 (App.) | hr. 500 610
Tear Resistance MD D 1004 Ib 42 62
Tear Resistance X-MD D 1004 b 42 61
Puncture Resistance D 4833 b 90 168
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Summary and Conclusions JonesEdmunds)

« This installation has been highly successful

« Benefits of EGC systems demonstrated even in hurricane-prone areas

« Geomembrane has significantly exceeded performance expectations after a
20-year exposure period

« Material properties still greater than that of GRI GM13 specification

« Regular inspections are critical, with only minor repairs required
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What’s Next - Will it Last 30 Years? JonesEdmunds)
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