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Bottom-up landfill emission reporting often relies dominantly on mass of incoming landfill waste.
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AVIRIS-NG flew over thousands of methane emitters in California during 2016-2018,
including the largest landfills (Duren et al., 2019).
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We provide three specific use cases (with examples from the California Methane Survey) where
remote sensing aided emissions monitoring from solid waste facilities:

(1) Quantification of strong point source emissions from the
active face of a landfill

(2) Emissions that result from changes in landfill
infrastructure (design, construction, and operations)
(3) Unaccounted emissions from two organic waste
management methods (composting and digesting)

Use Case (1): Quantification of strong point source emissions from the active face of a landfill

Example: Migration of active face at Portrero Hills Landfill
Active/Working face:
Daily dumping of trash

After a region hits full
capacity, final cover is placed
to seal landfill.

After 180 days of
inactivity, intermediate
cover must be placed over
working face
Landfill topography is dynamic!
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AVIRIS-NG flew over the Portrero Hills Landfill (California Bay Area) during Fall
2017 and saw methane plumes emanating from the active face.

Active face

Active face emissions are normally hard to quantify due to heavy operator/truck
traffic, uneven surfaces, and unsanitary conditions.
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When AVIRIS-NG returned to Portrero Hills in 2018, the active face had moved locations.

Methane plumes of a similar magnitude as 2017 were observed at the active face.

In situ mass balance observations estimate 2000 kg h-1 total landfill emission (BAAQMD, in prep).
Active face makes up ~10% of total at Portrero Hills. Reported emissions are 400 kg h-1.
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Use Case (2): Emissions that result from changes in landfill infrastructure

Sunshine Canyon Landfill – Los Angeles

Intermediate
cover

Huge methane plumes were observed coming of slopes with intermediate
cover during the Fall 2016 AVIRIS-NG flights.
9

We called the local enforcement agency (LEA) and they determined that
antecedent poor municipal regulations were the culprit.

Federal Standard:
-

At the end of each day 9 inches of daily
cover placed over active face.

-

The next morning, this cover is peeled
back before new trash is dumped.

2009 Municipal Regulations at
Sunshine Canyon:
-

Daily cover stopped being peeled back
before new dumping.

-

This lead to perched leachate, and gas
blowouts near the surface!
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Sunshine Canyon undertook massive infrastructure improvements to address issue:

PosiShell

ClosureTurf
Installation of 46 new wells

ClosureTurf: Commercial polyethylene cap with artificial grass
Posi-Shell: Cement, bentonite, fiber spray mix
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When AVIRIS-NG returned in 2017-2018, the plumes had greatly diminished.

Local odor complaints and AVIRIS-NG IMEs

Methane enhancement
(ppm – m)

Odor complaints correlate with retrieved methane
mass = top-down validation of infrastructure
improvements.
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Another example at Sunshine: Use of “gabion cubes” to enhance
leachate drainage and landfill gas collection.

- 18’ x 18’ x 12’ rock baskets
- Vertical LFG wells are tied to baskets after several
lifts of waste are deposited
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AVIRIS-NG detected plumes during new cell construction, when gabion cubes had
been placed, but LFG wells hadn’t yet been installed.

Emissions
escaping from
edge of liner
Bottom of slide
slope before well
installation
Emissions due to
gabion cubes

AVIRIS-NG shows that the
gabion cube system was
effectively pooling LFG and
leachate, as expected.

Emissions were detected at
gabion cubes earlier than
expected.

Operators now apply a vacuum
after just 1 life of waste is
deposited.
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Use Case (3): Quantify emissions from composting facilities
California has legislative mandates to divert organic waste from landfills (AB 341, SB 1383, SB
1826). Composting is suggested as a solution.
Dry digestion facility

Composting facility

Anaerobic dry digestors

These facilities are not required to report their methane emissions to California or EPA!

Where are the potential pressure points at the dry digestion facility?
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Gas flare
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Gas collection
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AVIRIS-NG sees large methane plume emanating from the exhaust valve.

At acid scrubbers, facility
switches from operating
under negative pressure to
positive pressure.

Emission rate of this magnitude would meet
landfill reporting requirements.

ZBEST is a larger/more diverse operation, so has more pressure points for potential emissions.

Separation facility. Waste from
municipal waste streams is
sorted.

Processed
compost / curing

Anaerobic bags
containing separated
organics. Residence time
in bags ~weeks

Yard trimming
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We see the largest emissions emanating from organics processing.

Lack of gas capture in
separation facility.

Holes in bags (which are
common) lead to
leaking methane

1.5x the emission rate at the dry digestion facility

Not enough overturning
of compost during the
curing stage

Conclusions
• Airborne monitoring with AVIRIS-NG allows for quantification and source attribution of methane
plumes at solid waste facilities.
• Active face methane emissions are hard to measure in situ, but potentially make up a significant
portion of the total landfill emission.
• We detected large methane plumes at the Sunshine Canyon Landfill and contacted the local
enforcement agency. They developed and implemented several infrastructure improvements.
After implementation, AVIRIS-NG saw a reduction in methane at the landfill.
• Composting facilities are currently not required to report emissions, though AVIRIS-NG detected
large methane plumes emanating from two facilities.
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