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The rate at which landfill airspace is consumed, the ultimate capacity, and the expected closure date for the landfill is 
important to landfill owners and operators. This information is necessary to efficiently plan, operate, and close individual 
cells and landfills. Errors in estimating the ultimate capacity and closure date can lead to regulatory costs, interruptions of 
site operation, excessive gate fees, and pre-mature expenditures for landfill improvements, such as new cell construction 
and other alternative facilities such as transfer/materials recovery facilities. This paper presents an alternative approach for 
estimating the rate at which remaining airspace is consumed, and the ultimate capacity of the landfill. The approach can be 
applied to individual cells, or to the entire landfill. The method is applicable to both conventional and bioreactor landfills. 
For the method to be used, the landfill must have records on the weight of the wastes disposed to the landfill. 

Most landfill operators determine the volume of waste in place and estimate the remaining capacity on an annual or more 
frequent basis. The volume of waste in place and the remaining air space available in the cell or the landfill are typically 
determined based on aerial topographic maps and volume calculations using Auto CAD software. Weigh scale records and 
the volume calculations are combined to determine an in-place "effective density." An estimated "future waste density" is 
assumed and applied to the remaining airspace to estimate the remaining capacity and the site life. The "future waste 
density" value cannot be determined scientifically, but its value is important to the remaining capacity and site life 
determinations. Conditions that make the estimate of"future waste density" problematical, include: 

• Consolidation of the waste fill from surcharge effects and from decomposition of the waste materials
• Stockpiling/surcharging using soils within the landfill
• Changing waste composition
• Changes in compaction effort or equipment
• New and relocated haul roads
• Settlement of the landfill foundation

This paper presents a simplified method of estimating remaining landfill cell or ultimate landfill capacity. The method will 
be referred to as the "Remaining Capacity Method'? .. The method establishes a graphical relationship ,between remaining 
airspace ( cu yds) and tons of was·te: in place from scale -r.ecords,. A 'best fit" curve .is plotte4 through the data points and is· 
extrapolated to zero remaining capacity. The corresponding tonnage at zero remaining capa.i;ity represents fl!<: ultimat� 
weight of waste that will fit into the unit. After consideiing the rate at which waste is delivered .to the landfi!J. or the cell. 
the expected completion or closure-date can b·e aetermined, 

There are advantages t9 using the R�maining Capacity Method. Data points used to create the graphical relationship 
include adjustments witiµn the landfill for .. conditions (see abov.e listing) that cannot be: directly measured. �r.e 
itnportantly, the need to·'assume a "future waste- density'). is eliminated. The remaining capacity curve can be checked with 
each new set of data points derived froni periodic aerial'photographs and from gate receipt$. 
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(Note to Ambrose: Suggest you change all charts to "Cumulative Tons In-Place") Also, double check that I have been 
consistent on the use of cu yds, lb/cu yd, tpd, etc. Thanks 

The remaining airspace in cubic yards is shown on the vertical ax.is, while the cumulative weight (tons) of the waste 
in-place is plotted on the horizontal axis. The weight of waste in place is based on historic records and annual gate receipts. 
Five data points representing the most reliable data were used to fit a curve using linear regression. 

So what did we just do? A graphic relationship between remaining airspace and waste in-place was established that shows 
the rate of airspace consumption per cumulative ton of waste placed in the landfill. The landfill is telling us the rate at 
which remaining airspace is being consumed. We have avoided the question of "future waste density" and its many 
inherent uncertainties. Both remaining airspace and tons of waste in-place are reliable numbers that can be readily 
obtained at most landfills. 

The key result from the graph is the rate at which airspace at the landfill is being consumed. This can be determined from 
three or more data points. Note that it isn't essential to have the cumulative total tons of waste placed in the landfill since 
the inception of filling, three or more sequential data points at any point in the site's history will establish the rate of 
airspace consumption. The rate of airspace consumption determined will also reflect the rate at which waste is being 
delivered to the site during the period. If the disposal rate increases or decreases significantly, a new series of three data 
points will be required. 

This graphical solution that we have called the "Remaining Capacity Method" will now be applied to two very different 
landfill sites to demonstrate how it was used to estimate remaining airspace capacity and site life. 

OLD COMPLEX LANDFILL 

This example is the landfill that prompted the development of the Remaining Capacity Method. The landfill was an old site 
that had received waste from 1953 to the present. It has a footprint of approximately 160 acres and a maximum fill depth of 
125 feet. The foundation is Bay Mud; a soft, compressible marine clay with inter-bedded stringers of silt, sand, and gravel. 
The age, height, water level, and foundation material make this site extremely complex to analyze. 

The owner/ operator of the site, using the Conventional Method of determining site life, estimated a remaining life of 18 
months in 1994. The assumed future waste density used in that estimate was 1,110 lb/cu yd. Subsequent estimates of 
remaining site life in 1997, 1998, and 1999 also predicted 12 to 18 months of remaining site life at an average fill rate of 
750 tpd. Yet, despite receiving the expected tonnage during the 1996 to 2000 period, the landfill still had approximately 
1,000,000 cy of remaining airspace in January 2000. 








	Bob Stearns Remaining Capacity Method Whitepaper-1
	Bob Stearns Remaining Capacity Method Whitepaper-2
	Bob Stearns Remaining Capacity Method Whitepaper-3
	Bob Stearns Remaining Capacity Method Whitepaper-4
	Bob Stearns Remaining Capacity Method Whitepaper-5



