
Tier 2 air emissions testing

At a MSW landfill



SO MANY ACRONYMNS

ACRONYMS, ACRONYMNS, AND MORE ACRONYMNS



OUTLINE

• LFG and NMOCs

• Why we focus on NMOCs

• Site-Specific NMOC Value (Tier 2)

• Case Example



M u n i c i p a l  s o l i d  w a s t e ( M S W )  L a n d f i l l  

G a s  ( l f g )

e m i s s i o n s

By volume, landfill gas is about 

 45-60 percent methane

 40-60 percent carbon dioxide and water 

vapor

 Small amounts of 

o nitrogen, oxygen, and hydrogen, 

o less than 1 percent non-methane 

organic compounds (NMOC), 

o and trace amounts of inorganic 

compounds. 

.

MSW LFG is generated by the decomposition of organic waste deposited in an 

MSW landfill or derived from the evolution of organic compounds in the waste.



N o n - m e t h a n e  O r g a n i c  

c o m p o u n d s

 Any organic compound containing carbon but excluding: carbon

monoxide, carbon dioxide, carbides, metallic carbonates,

ammonium carbonate, and methane.

 Consists of certain HAP and VOC, which can react with sunlight 

to form ground-level ozone (smog) if uncontrolled. 

 Can be stripped from the waste by methane, carbon dioxide, 

and other gases and carried in landfill gas during the waste 

decomposition process.

 Can vary depending on several factors, including the 

o type of waste discarded in the landfill, 

o the climate surrounding the landfill, and 

o the physical properties of the individual organic compound.



M S W  L a n d f i l l  r e g u l a t i o n s

 MSW Landfills are regulated under NSPS WWW 

or XXX based on date of 

construction/modification

 MSW sites with design capacity over 2.5 million 

megagrams (Mg) and 2.5 million cubic meters 

are subject to:

o Title V permit (major source)

o NMOC emission thresholds

o GCCS requirements

 NMOC NSPS thresholds

o NSPS Subpart WWW : 50 Mg/yr

o NSPS Subpart XXX : 34 MG/yr



H o w  t o  c a l c u l a t e  n m o c

 MNMOC = Total NMOC emission from MSW landfill 

(Mg/yr)

 CNMOC = Concentration of NMOC ppmv as hexane



H o w  t o  c a l c u l a t e  n m o c

 Initial MNMOC Calculation (Tier 1)

oDefault CNMOC 4,000 ppmv as hexane

oUse until MNMOC exceeds thresholds (34 or 50 Mg/yr)

 Once NMOC emission thresholds are exceeded then the 

MSW facility performs NMOC testing to determine a site-

specific CNMOC concentration (Tier 2 testing)

o “Typical” Tier 2 CNMOC results are much lower than default 

value of 4,000 ppmv as hexane



T i e r  2  t e s t i n g  

p r o t o c o l

 Prior to testing, a Tier 2 Testing Protocol 
must be submitted to and approved by your 
regulatory agency.

o 2 LFG samples per hectare of landfill 
surface with waste in place for 2 or more 
years (max of 50 samples)

o Provide sampling location drawing

o Make requests for composite sampling if 
desired

o Provide sample probe installation details 
– EPA Method 25C

o Provide sampling procedure – EPA 
Methods 3C and 25C



T i e r  2  t e s t i n g

L a b / D r i l l e r / p r e p

 Coordinate with driller

 Number of sampling points

 Availability

 Equipment needed

 Coordinate with lab

 Verify certified with agency

 Availability

 Equipment needed

 Field Prep

 Boring log forms

 Field information forms

 Prepare equipment



S a m p l e  p r o b e  i n s t a l l a t i o n

Prior to probe installation

Meet with site personnel

Safety/PPE

Check equipment

Walk site

Evaluate working face

Evaluate slopes

Mark sampling sites 

Stakes

Flag

Number

Probe Installation

2” diameter pilot hole drilled

1” diameter stainless steel 

sampling probe installed

Sampling probe should extend at 

least 3 ft below and 1 ft above 

landfill cover

Cap probe

Area around screened interval 

backfilled with pea gravel and 

sealed with bentonite

Complete boring logs



YOU

Title

Big

idea



S i t e  c h a l l e n g e s

Lab equipment issues

• Reschedule sampling event

• Driven by driller availability

• Revise protocol and resubmit

Sample locations modified

• Current working face

• Slopes too steep for drill rig

Rain, rain and more rain 

• delayed drilling

• complicated sampling



S a m p l i n g - E P A  M e t h o d  2 5 c

• Sample probes must remain capped for at least 24 hours to allow 

LFG to equilibrate in sample probe space

• Prior to sample collection, Landtec GEM 5000 used to take field 

measurements of gas quality (% CH4, CO2, and O2)

• And remember to BE FLEXIBLE

o Only 19 of 22 sample probes viable

o 1 clogged, GEM shutdown, high O2, possible water

o 1 water in probe

o 1 High H2/O2 GEM alarm



S a m p l i n g - E P A  M e t h o d  2 5 c

• Use pump to purge probes (minimum of 2 sample probe volumes 

@ 500 ml/min or less).

• Connect canister to sampling apparatus

• Open sample valve and allow LFG to enter canister

• Measure vacuum (pressure) to ensure equal composite volumes

• Record all measurements on Field Information Form
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Big
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PREPARATION
• Complete Chain of Custody
• Pack cooler
• Ship to lab
• Wait for results

ANALYSIS
• EPA Method 25C

 Used to determine %N2 in each 
cylinder

 Indicates either infiltration of 
ambient air into LFG sample or an 
inappropriate test site (N2<20%)

• EPA Method 3C
 Used to determine NMOC 

concentration as carbon

L a b  a n a l y s i s



C A L C U L A T E  S I T E - S P E C I F I C  n m o c V A L U E

• Using lab results NMOC ppm as carbon

• Convert to NMOC ppm as hexane by dividing by 6

• Average NMOC ppm as hexane becomes SS 

CNMOC 

• Use SS CNMOC to calculate SS MNMOC



YOU

Title

Big

idea

LAB RESULTS - NMOC PPM AS CARBON



C A L C U L A T E  S I T E - S P E C I F I C  n m o c V A L U E

• Using lab results NMOC ppm as carbon

• Convert to NMOC ppm as hexane by dividing by 6

• Average NMOC ppm as hexane becomes SS 

CNMOC 

• Use SS CNMOC to calculate SS MNMOC



SITE SPECIFIC NMOC AS HEXANE



C A L C U L A T E  S I T E - S P E C I F I C  n m o c V A L U E

• Using lab results NMOC ppm as carbon

• Convert to NMOC ppm as hexane by dividing by 6

• Average NMOC ppm as hexane becomes SS 

CNMOC 

• Use Site Specific CNMOC to calculate Site Specific 

MNMOC



c a l c u l a t e  s i t e - s p e c i f i c  n m o c v a l u e

 SS CNMOC = Concentration of NMOC ppmv as 

hexane

 SS MNMOC = Total NMOC emission from MSW 

landfill (Mg/yr)



s i t e - s p e c i f i c  n m o c v a l u e

 Tier 1 MNMOC = 113.4 Mg/yr

 Tier 2 SS MNMOC = 6.1 Mg/yr



W h a t ’ s  n e x t

• Report submitted to regulatory agency

o Test details

o Site Specific CNMOC

o Calculated MNMOC

o Conclusions and Recommendations

• A Tier 2 test must be conducted every 5 

years until regulatory thresholds are 

triggered.



Questions?

Leigh W. Johnston, PE

Senior Project Engineer

528 Mineral Trace

Hoover, AL 35244

205-985-4874

labellapc.com




