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Aerobic Landfill Technology
Economic Analysis
The aerobic process when applied to existing landfills can offer huge environmental advantages which can result in both direct and indirect economic benefits.  This paper attempts to quantify those environmental and economic benefits.

Background:

The typical US municipal landfill has the following characteristics:


Lined, meets the EPAs subtitle d regulations


Managed in accordance with state and local regulations


Disposal service provided for a fee (tipping charge)


Over half the landfills in the US are owned by municipal or local governments.

The regulations (EPA’s, Clean Air, etc) set forth the rules that landfill must abide, specifically in regard to the environmental issues (emissions, runoff, closure, monitoring maintenance, odors and liability).  Some of the more important requirements are:


If the landfill has more than 2,500,000 tons, it must install a gas collection and 
flaring system, or prove that the emissions are less than the threshold limit.


When a landfill has reached its capacity, it must cap the waste with a cover that 
meets the closure regulations.


It must monitor and maintain the closed landfill for at least 30 years after closure.


The liability remains forever.

As a result of these regulations, the post closure costs and liability can be significant.  To that end most states require that a “post closure” fund be set aside during the operation phase (usually a portion of the tipping fee) of the landfill that will cover the some of the post closure costs.  Generally the liability portions of the risk is not covered because such risks cannot be adequately defined, but most experts recognize that eventually most closed landfills will cause a serious and costly environmental events, they are “ticking time bombs”.
The Aerobic Process
Because of the closure process, the typical landfill is an encased tomb that promotes anaerobic degradation that produces all the environmental problems.  When current regulations were enacted in the 1980 – 1990 timeframe it was recognized as only a temporary solution to the more complex solid waste problem.  It was expected that technology (recycling and disposal methods) would eventually come to the rescue.  The aerobic process is one of those technologies that have been recognized as potential solution to the landfill problem.
The aerobic process offers the following advantages:


It is a natural process (composting)


Increases settlement (volume reduction)


It eliminates the production of methane (a greenhouse gas)


It is much faster than anaerobic degradation


It does not result in harmful runoff (leachate)


It is virtually odorless


It leaves the waste in an inert state, requiring not further treatment


Allows for safe and efficient landfill recovery


It produces products that can be easily recycled 

When applied to existing landfills, the process will eliminate or significantly reduce the environmental risks associated with the post closure problems associated with landfills.  This paper will attempt to quantify the economic benefits 

For this analysis the following assumptions will be made:

1.  All cost and savings will be calculated in terms of the mass of landfill waste ( tons).

2.  The compaction factor (CF) of landfill waste is the ratio to Mass to Volume (cubic yards (CY).  For this study the CF will be 1.0, meaning that one ton of waste will take up 1 CY of landfill space.  Most US landfill will have a compaction factor of less than 1.0. A 1,000,000 CY landfill then has a tonnage capacity of 1,000,000 tons.
3.  The cost of construction of 1 CY of permitted landfill space is $10.00 / CY.  So the cost to construction a 1,000,000 CY landfill is $10,000,000
4.  The Tipping fee for disposal on average is $50.00 / ton.  So with a CF of 1.0, a 1,000,000 ton landfill will have a revenue potential of $50,000,000 over the life of the landfill.

5.  The revenue breakdown is projected as:


$12.50 / ton 
Debt service


$12.50 / ton 
Operations


$12.50 / ton
Post Closure fund (includes environmental requirements)


$12.50 / ton
Profit 

6.  If the landfill has a 10 year life cycle, then the landfill is receiving 100,000 tons / year and annual revenue of $5,000,000 / yr.  At the end of the life cycle:


Debt must be paid off


Post closure fund fully funded
7.  The following post closure activities are funded through the Post-closure fund.



Final Cover





$4.00 / ton


Gas collection system
investment


$3.00 / ton

Gas collections system operation / maintenance
$0.25 / ton / year


Leachate Collection / treatment / maintenance
$0.25 / ton / year


Cover maintenance 




$0.25 / ton / year


Monitoring and reporting



$0.25 / ton / year


8.  Environmental Issues (unfunded)


Methane migration


Groundwater contamination


Odors


More restrictive air emission standards


Surface water runoff / contamination


Greenhouse gas emissions

For the application of the Aerobic Process the following assumptions are used:

1.  Cost of implementation -
$6.00 / ton


1,000,000 tons x $6.00
=
$6,000,000 cost of implementation


Project cycle
=
 5 years

2.  Methane Reductions – 1 ton CO2eq for each ton of waste


1,000,000 ton landfill = 1,000,000 CO2eq


Value of CO2eq credit = to cost of implementation (at implementation) = $6.00


1,000,000 CO2eq credits at $6.00 credit 
=
$6,000,000 


Covers cost of implementation

3.  Space Reduction of 20%


1,000,000 CY x 20% = 200,000 CY of additional space


200,000 CY = 200,000 additional tons of waste can be accepted

4.  Value of additional space


Tipping Fee of $50.00 / ton


Operational cost remain the same
=  $12.50


No debt service


=  $0.00


No additional post closure costs
=  $0.00


Profit increases 


Profit on additional waste $50.00 - $12.50 = $37.50


Total increased profit on additional space
200,000 x $37.50 = $7,500,000

5.  Post closure costs (at closure)

Final cover – deferred for at least 5 years  - $4,000,000 deferred



Value of money 10%  (simple interest)


($4,000,000) x 10% x 5 years
 

=
$2,000,000 savings



Cover Maintenance (5 years)




$(0.25 / ton / yr) x 1,000,000 x 5 yrs
= 
$1,250,000 savings



Reduced requirements (yrs 5-30) 50% savings




$(0.25 ) x 1,000,000 x 25 yrs x 50%
= 
$3,125,000 savings


Gas Collection System (not needed)



Initial Investment (one time)


=
$3,000,000 savings 


Maintenance (30 yr)



$(0.25 / ton / yr) x 1,000,000 x 30
= 
$7,500,000 savings


Leachate Collection



Maintenance & treatment (5 years)




$(0.25 / ton / yr) x 1,000,000 x 5 yrs
= 
$1,250,000 savings



Reduced requirements (yrs 5-30) 50% savings




$(0.25 ) x 1,000,000 x 25 yrs x 50%
= 
$3,125,000 savings

At the end of the project the landfill is closed as required by the regulations however at a reduced maintenance level do the inert status of the landfill.  The environmental liability is significantly reduced.
The landfill in now ready for landfill recovery and sustainable landfill operations.  The value of the property may also be significantly increased.

The total potential breakdown is:


Cost of Implementation

=

$6,000,000


Potential Savings



Greenhouse Gas Credits
=

$6,000,000



Value of Additional space
=

$7,500,000



Final Cover Savings

=

$6,750,000



Gas Collection Savings
=

$10,500,000



Leachate Collection

=

$4,375,000



Environmental Savings
=

unknown but substantial



Total potential savings
=

$35,125,000


After implantation(costs)
=

$29,125,000

The intent of this exercise is to show the value of the aerobic process when applied to typical US landfills.  The economic analysis is not rigorous but is significant to show the value added by the aerobic process.  No all landfills will have all the economic elements listed above but most landfill will have some of the elements.  Each landfill has site specific conditions that must be evaluated when the process is applied.
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