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Modern landfills are larger and drye

L]q J]ds acldition landfill tec Jrubgy IS
| cing “Dry Entornpment *

Ermbracing Natural Processes

W

We have new cover goals

'Y

> Liguid addition synergies — promote lanclfill stability
anc energy recovery

> Green house gas emissions reduction

> Reduced threat to the environment

> Broaden end use alternatives

> Conserve airspace

We cannot achieve these new goals without
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- Maintains integrity during uneven settlerment
o Costand construction cornplexity

- Simplifies post closure repairs reducing long-terrn O&V

- Greennouse gas emissions (Metharne oxidation)

- Reduced threat to hurnean nealth and the environment (1.

e,, landfll st

rapility)



e

\
~

Veneer Failure
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N =W x cos
F =W Xxsin

Textured / .

Geomembrane /‘ -
GQS pres // . ~
SU/’G’ /O /\/;)( \

: : f
I W=soil weight (Fric;, & .
3H:1V  18.4° ) (S

AHIV  14.0° N=normal force

F=sliding force Note: Geomembrane tensile

strength is negligible relative
to the soil sliding force on a

FS=(N'xtan )+T Joing SlefpE
F

N'=N-P (eff. normal force on bottom of geom.)




Factor of Safety
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4H:1V Landfill Veneer Slope Failure
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=17°, 10% Sat. Cover Soils
=17°,50% Sat. Cover Soils
=17°,100% Sat. Cover Soils
=22°,10% Sat. Cover Soils
=22°,50% Sat. Cover Soils
=22°,100% Sat. Cover Soils
=27°,10% Sat. Cover Soils
=27°,50% Sat. Cover Soils
=27°,100% Sat. Cover Soils

P = 0.26 psi = Critical !
Pressure at 10% Saturation
for =17° §
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VOC Concentration (ug/L)
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Top Boundary: Specified Flux

L]
A4/

50 m (150 ft)
MSW

v

Bottom Boundary: Free
Drainage

Model | nput

Top Flux:

- Year 1to 5 (During landfilling)
Top flux = 30% of Precipitation
- Year 6 to 15 (Interim Cover)

Top flux = flux from the bottom of 45 cm (18") thick
vegetated soil layer with lowa climate (see next dlide)

- Year 16 to 45 (post closure)
Scenario 1: Top Flux = 3 mm/year
Scenario 2: Top Flux = 10 mm/year
Scenario 3: Top Flux = 30 mm/year

Simulated 45 years with the three scenarios &

estimated

- Bottom Flux (Leachate generation rate)

- MSW water storage in the 50 m waste column

- Volumetric water content at three depth of waste column



Model | nput

MSW:

Initial water content = 25%
Waste Column =50 m
Homogeneous with depth
Kg = 1 X 104 cm/sec

Van Genuchten parameters:

Benson and Wang (1998): The only available data on
Water Retention of MSW

Interim Soil: from year 6to 15
Thickness =45 cm

V egetated with grass cover

Used water retention

from lowa Site

Used K, from lowa Site

lowa climatic Precip = 908 mm/year

Atmospheric
Boundary (lowa)

| nterim cover
vegetated

Obtained flux at*the bottom of interim
cover

This flux was used as top boundary
for the ssmulation of the waste column
from year 6to 15




Top Water Flux (cm)
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Water Storage in Waste Column (cm)

Field Capacity +/- 2,700 cm
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Cummulative Bottom Flux (cm)
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Moisture Content by Weight
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Feet of Water

150 foot Waste Thickness
50 Year Moisture Contribution

27.00

(Leszkiewicz and McAuley (1995))
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