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The Pressure is On!
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ÅAggressive regulator 
άǎǳǊǇǊƛǎŜέ ƛƴǎǇŜŎǘƛƻƴǎ

ÅIncreasing inspection 
requirements

ÅPenetrations

ÅнрΩ ǎǇŀŎƛƴƎ

Å Instantaneous averaging

Å200 ppm min threshold 
for remediation

Å Increased SEM frequency

ÅOdors

ÅParticulate matter

ÅRemote sensing

ÅNOVs and fines

Regulations 
and regulatory agencies

Interveners
Coming to your site soon!?

Neighbors
and community



|

HAZARDOUS
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But Monitoring for Landfill Methane Emissions is 
!ƴǘƛǉǳŀǘŜŘΧ

Snakes & Rodents

Ice & Snow Drifts

MudTrip, Slip & Fall Hazards

Weather

Alligators & 
Other Animals

Thick & high brush

Ticks, Spiders, Scorpions & Other 
Insects
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¢ƻŘŀȅΩǎ [ŀƴŘŦƛƭƭ 9Ƴƛǎǎƛƻƴǎ 
aƻƴƛǘƻǊƛƴƎ ƛǎ ǘƘŜ άLbέ ǘƘƛƴƎ

We Can Do Better!
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efficient
effective
consistent
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Plume 
Detection
(Volume ςkg/hr)

Many Approaches, but, 
²ƘŀǘΩǎ ǘƘŜ hōƧŜŎǘƛǾŜΚ

Leak Detection
(Concentration ςppm)

ppm*m

kg/hr
(ppb or ppm)

Method 21*
OTM-51 / ALT-150*

*approved for compliance
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Various Drone Technologies & Methods
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ά{ƴƛŦŦŜǊ aŜǘƘƻŘέ ƻǊ 5{9a

Å Point Source Measurements
Å Air samples directly from the 

surface and concentrations directly 
measured.

Å Leak location accuracy 90% within 
30 feet.

Å Quantification from hyper-local 
data. 

Å .ǊŜŀƪŀǿŀȅ άhozzleέ ǎȅǎǘŜƳ ǇǊƻǾŜƴ 
safe after 5,000 flights.

Path Integrated Laser
- or Tunable Diode Laser (TDL)

Å Indirect measure of emissions and leak 
locations within laser column 

Å Concentration measurements highly influenced 
by wind

Å Prone to false positives and negatives due to 
reflected/absorptions across the landfill (i.e. 
grass to dirt, dust particles, dry vs moist 
vegetation, geomembranes to grass, etc.).

Å Cannot translate ppm*m to ppm 
concentrations.

In-Plume Concentration 
Measurements

Å Indirect measure of emissions
Å Leak locations mathematically derived
Å Horizontal and/or vertical plan flight 

paths.
Å Est fugitive emission calculations with 

large uncertainty

Unit of Measure:  ppm Unit of Measure:  ppm*m
Unit of Measure:  kg/hr
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Thesis
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Why Sniffer method?
ÅPoint source detection at ground-level is most 

precise and accurate.

ÅOperationally, we speak the same language (ppm)

ÅAutomation aids data collection without biases of 
manual method.

ÅQuality assurance via verification and automated 
GIS analytics.

ÅAdditional relevant data collection provides 
analytics and calculations for valuable insights.

ÅImproves results via automation while keeping 
within industry operating rhythm.

Meeting compliance is not 
ŜƴƻǳƎƘΦ  .ŜŎŀǳǎŜΧ
Å More stringent regulations, and 

regulators

Å Interveners (satellites, manned 
ŀƛǊŎǊŀŦǘΧύ

Å Technology advancements

Å Increased revenue through better gas 
capture



SnifferDRONEϰ

Q3/Q4 2024

Automation for Better Emissions Monitoring.
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DSEM Method
Captures comparable data with greater control, resulting in better effectiveness
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GSD = distance between readings
SnifferDRONE GSD comparable to traditional method, with greater control.

Methane Detector Data Points
Åppm (CH4 concentration)
ÅLat/long (GPS coordinates)

SnifferDRONE Data Points
Åppm (CH4 concentration)
ÅLat/long (GPS coordinates)
ÅWind speed/direction
ÅAbove ground level (AGL)
Å!ŘŘƛǘƛƻƴŀƭΧ
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Consistent & Accurate Data Collection 
Automated surface emissions monitoring

ÅPre-programmed, preciseflight 
paths

ÅInfinite variability
ÅSerpentine path spacing

ÅDirectionality

ÅSame flight paths flown, or new 
flight paths for each event
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Pre-programmed flight paths

Actual flight paths

Geospatial buffers

ÅQuality Assurance
ÅGeospatial buffer for each data point to 

assure coverage
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Cover Integrity from 4K at 6m AGL
with GPS coordinates for reference and automated reporting.
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NASA EMIT Satellite (50m/px)
By viewing this satellite image, which 
was publicly posted, one might 
expect the landfill is a major source 
of methane emissions.  Only visual 
provided ςno data.

SnifferDRONEϰSurface Scan
Automated drone surface emissions 
monitoring (DSEM) technology 
scanned the surface of the landfill 
around the same time.  

SnifferDRONE Methane Leak Locations
Programmatically derived leak locations 
ǊŜǇƻǊǘŜŘ ǿƛǘƘ Ҕфл҈ ŀŎŎǳǊŀŎȅ ǿƛǘƘƛƴ олΩ 
from reported GPS coordinates.  

Two different approaches
Which one tells the story better?  Which one is actionable?
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FASTEST TO THE 
FLAG WINS!



|

Acreage:  69
Number of data points measured:  12,571
No. of measurements above 0 ppm: 3,281 (26.1%) 
Average: 11.6 ppm
Median:  0 ppm
Standard Deviation: 58 ppm 
No. of measurements above compliance threshold:  146 (1.2%)
Actual leak locations above compliance threshold:  17

Acres:  105
Number of data points measured:  26,416
No. of measurements above 0 ppm: 17,763 (67.3%) 
Average: 99.9ppm
Median:  12 ppm
Standard Deviation:  265 ppm
No. of measurements above compliance threshold:  3,306 (12.5%)
Actual leak locations above compliance threshold:  200+

Comparative Statistics Provides Full Picture
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Å OTM-51 (SnifferDRONE) and laser based TDL flights for emissions monitoring were performed 
simultaneously.  

Å Laser TDL was flown on DJI M300 and data processed according to manufacturers 
recommendations.

Å Methane emissions reported by the Laser TDL and SnifferDRONE had minimal correlation as 
shown in interpolated maps shown below.

Å Method 21 and OTM-51 ground inspections did not identify methane emissions in locations as 
reported by the Laser TDL, with exception to a few locations.
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Blind Test
Laser TDL v DSEM (SnifferDRONE)

SnifferDRONE interpolated 
map depicting methane 
emissions and their 
intensities.  Manual 
ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ƭƻŎŀǘƛƻƴǎ җрлл 
ppm shown in red.

Laser TDL interpolated 
map depicting measured 
methane emissions and 
their intensities.

False Negatives

False Positives

False Positives

False Negatives and 
False Positives
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Accuracy Matters
The greatest value one can provide is confidence
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ÅLeak source 
locations with 90% 
ŀŎŎǳǊŀŎȅ ǿƛǘƘƛƴ олΩΦ
ÅCredibility from US 

EPA approval, 
industry and 
international 
adoption.
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The SnifferDRONE Tool
and its use cases

QUARTERLY 
COMPLIANCE

EMISSIONS 
STUDIES

ODOR 
άI¦b¢LbDέ
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Data Collection Data Transformation Use Cases

=
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Compliance: OTM-51 / ALTς150

ÅOther Test Method (OTM-51) defines the procedures to be 
applied 

ÅAlternative Test Method (ALT-150) approves use of method 
Åά.ǊƻŀŘ-ōŀǎŜŘέ ŀǇǇǊƻǾŀƭ 

ÅExclusive to Sniffer Robotics

ÅAffected facilities using OTM-51 must notify the responsible 
agency before use
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Read the press releaseat this link

SnifferDRONE Method for Quarterly SEM Compliance

https://www.epa.gov/system/files/documents/2022-12/Barron%20Sniffer%20Alt%20with%20OTM%2051%20attached_signed.pdf
https://www.epa.gov/system/files/documents/2022-12/Barron%20Sniffer%20Alt%20with%20OTM%2051%20attached_signed.pdf
https://www.snifferrobotics.com/post/us-epa-approves-the-snifferdrone-for-monitoring-landfill-methane-emissions
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OTM-51 / ALT-150

bƻ ŎƘŀƴƎŜǎ ǘƻΧ

ÅUnit of measure (concentration level ςppm)

ÅCalibration method

ÅSerpentine pattern

ÅFollow-ups

ÅBackgrounds readings

ÅManual verification of penetrations (reverts to 
Method 21)

Sections in 40 CFR Parts 60, 62, and 63 Addressing SEM for Landfills

Å 40 CFR Part Subpart Relevant Testing Provision Citations
Å 60 WWW §§60.753(d) and 60.755(c) ς(e)
Å 60 XXX §§60.763(d) and 60.765(c)-(d)
Å 60 Cf §§60.34f(d) and 60.36f(c)-(e)
Å 62 OOO §§62.16716(d) and 62.16720
Å 63 AAAA §§63.1958(d) and 63.1960(c)-(d)
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.¦¢ ǊŜǉǳƛǊŜǎΧ

ÅάƛƴŎǊŜŀǎŜŘ ƳŜǘŜǊ ǊŜŀŘƛƴƎέ ǘƘǊŜǎƘƻƭŘ ƻŦ нлл ǇǇƳ

ÅImagery for cover integrity

ÅSpiral pattern for manual leak verification (30m radius)

ÅImproved quality control by

ÅƳŀƴǳŀƭ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ŘǊƻƴŜ ǊŜǇƻǊǘŜŘ άƭŜŀƪǎέ

Å30m buffer as means to confirm required spacing is met

ÅCover integrity imagery with follow-up inspection

19

Key Elements of the Method

Mimics NSPS / Method 21 prescribed regulations but places the detector in the drone rather than on a person.
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Reported leak location as 
exceedance.  

OTM-51 / ALT-150
Initial Inspection Process

20 2024 05 20 NY FED SWA Conference

SnifferDRONE methane 
emissions data

Programmatically derived 
leak location

Manually verified methane 
leak location.  

4,000 ppmv
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OTM-51 Adoption
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Engaged with Regulators

Notification

Minor Mod

Major Mod, Other

OTM-51 in use

OTM-51 active discussions

ÅWashington State & 
Florida adopted 
OTM-51 as 
alternative in their 
landfill methane 
emission rules.

ÅCanada expected to 
adopt OTM-51 as 
alternative.

ÅOTM-51 active in 
>20 states

ÅNotification and 
Minor mods include 
revert.
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Data is not our friend.  Actionable Information is!
Sniffer Field Opsϰ(SFO) for Compliance
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Watch our technicians work 
on our site in near real time

ÅMobile app (iOS/Android)
ÅAutomated alerts
ÅSymbology
ÅImagery
ÅHistory
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Daily Reports for Compliance
Automated binary pdf reports by noon the following day.
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OTM-51 ςPenetration exceedance

Method 21 ςPenetration exceedance

OTM-51 ςSurface exceedance

LEGEND

OTM-51 ςPenetration exceedance 
(not on as-built)ÅMajor investor-owned waste company.

Å128-acre MSW landfill.
ÅObjective: evaluate performance of 

Method 21 vs. OTM-51 for detecting leak 
sources, performed according to 
regulations.

ÅM21 and OTM-51 inspections were 
simultaneously performed.  Both parties 
knew of the inspections prior.
ÅM21 inspection resulted in 17 leak sources 
ςall at penetrations (no surface leaks 
identified).  Highest measured 
concentration was 54,000 ppm.
ÅOTM-51 inspection resulted in 27 leak 

sources ς(22 penetrations, 5 surface leaks).  
Highest measured 82,000 ppm.
Å16 similar leak locations detected by M21 

and OTM-51.

Customer values leak detection and 
converted to OTM-51

OTM-51 v M21
BLIND TEST
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¦ǎŜ /ŀǎŜ μ ά{ƴƛŦŦƛƴƎ ŦƻǊ 5ƻƭƭŀǊǎέ
Non-compliant emissions studies to for capturing more gas and improving operations

2024 05 20 NY FED SWA Conference25

Interpolated Maps 
1 ppm ς100% CH4

Discrete Leak Locations with >90% 
accuracy 

(Compliance Pre-screen)

Analyses for gas migration and 
remediation impacts

Est Fugitive Gas Emissions (SCFM) by 
cell or cover system
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Analytics, Calculations, and Visualization
For analysis and informed decision making
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SnifferVIEWϰ
desktop solution

Automated Reports
ÅBy 10:00 am next day
ÅExceedance details
ÅMaps 
ÅImagery
ÅPotential root cause(s)
ÅCalibration reports
ÅCompliance or Studies

GIS Engineering
ÅTopographical surveys
ÅDetails and cut-sheets
ÅVolumetric studies
ÅEmissions maps
ÅCompliance or Studies

Custom Solutions
ÅArcGIS Mapping
ÅArcGIS Configuration
ÅMobile app development
ÅWeb GIS Applications

Sniffer Field Opsϰ
mobile app


