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Tier 2 alr emissions testing
At a MSW landfill
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LFG and NMOCs
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Site-Specific NMOC Value (Tier 2)

Case Example




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.

By volume, landfill gas is about

e 45-60 percent methane
e 40-60 percent carbon dioxide and water
vapor
e Small amounts of
o hitrogen, oxygen, and hydrogen,
o less than 1 percent non-methane
organic compounds (NMOC),
o and trace amounts of inorganic
compounds.
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e Any organic compound containing carbon but excluding: carbon
monoxide, carbon dioxide, carbides, metallic carbonates,
ammonium carbonate, and methane.

e Consists of certain HAP and VOC, which can react with sunlight
to form ground-level ozone (smogq) if uncontrolled.

e Can be stripped from the waste by methane, carbon dioxide,
and other gases and carried in landfill gas during the waste
decomposition process.

e 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.




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 MGlyr




ﬂirNMDC = Z?:l gkLﬂfbﬂg (E.'_ ktﬁl) [CNMDC] (36 b4 10_9)

e Mnmoc = Total NMOC emission from MSW landfill
(Mg/yr)

e Cnmoc = Concentration of NMOC ppmv as hexane



How to calculate nmoc

¢ |nitial Mnmoc Calculation (Tier 1)
o Default Cnmoc 4,000 ppmv as hexane
o Use until Mnmoc exceeds thresholds (34 or 50 Mg/yr)

e Once NMOC emission thresholds are exceeded then the
MSW faclility 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



Tier 2 testing
protocol

e 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




v Coordinate with driller
v Number of sampling points
v’ Availability
v' Equipment needed

v Coordinate with lab
v’ Verify certified with agency
v’ Availability
v' Equipment needed

v’ Field Prep
v Boring log forms
v' Field information forms
v’ Prepare equipment



Sample probe i1nstallation

v Prior to probe installation

v Meet with site personnel
v’ Safety/PPE
v Check equipment
v Walk site
v Evaluate working face
v Evaluate slopes
v Mark sampling sites
v’ Stakes
v Flag
v Number

v Probe Installation

v’ 2” diameter pilot hole drilled

v' 1”7 diameter stainless steel
sampling probe installed

v' Sampling probe should extend at
least 3 ft below and 1 ft above
landfill cover

v Cap probe

v' Area around screened interval
backfilled with pea gravel and
sealed with bentonite

v Complete boring logs



['EI LaBella

Powered by partnership.
TIER 2 SAMPLING PROBE CONSTRUCTION LOG

Project: Probe ID:
Date: Time Completed:

SAMPLE PROBE CONSTRUCTION

BOREHOLE DIAMETER:

GEOLOGIC
DESCRIPTION
<+— RISER TYPE: l-inch Stainless Steel
Cover Soil
Depth: TOP OF FILTER PACK SEAL (ft BGS):
Description: FILTER PACK SEAL TYPE: Bentonite
Waste TOP OF FILTER PACK (ft BGS):
Depth: FILTER PACK TYPE: Washed Pea Gravel
Description:
SCREEN TYPE: 1-inch Stainless Steel
SLOT SIZE:  0.010 inch slot
TOP OF SCREEN (ft BGS):
/ BOTTOM OF SCREEN (ft BGS):
<«—BOTTOM OF BOREHOLE (ft BGS):
Notes:

BGS - Below Ground Surface

Screen must be installed at least 3 feet into waste.

Filter pack should be from bottom of borehole to 2 feet bgs.

If waste is encountered less than two feet bgs, call the project manager.
Bentonite seal is from 2 feet bgs to ground surface.

Hydrate bentonite seal following well completion to ensure a good seal.



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




« 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 H2/02 GEM alarm



Sampling- EPA Method 25c

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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FIELD INFORMATION FORM - TIER 2 SAMPLING

Site Name: Date:
Probe ID: GP-01 Sampler(s):
Weather: Cloudy Ambient Temperature: 61 (3

Barometric Pressure: _29.30  (in Hg)

Canister ID:__5697
Initial Tank Volume:

Composite: 1 of 2

— 16 (inHg)

Purge Well (at least two sample probe volumes at flow rate of 300 mL/min)

*Must be less than 500 mL/min

(5 ft x 1-inch probe = 306 sec; 7 ft x 1-inch probe = 432 sec; 8 ft x 1-inch probe = 492 sec)

Purging Device: GEM-5000 Purge Time:__1131to0 1140
Percent Z:::’: Percent Barcant Static
Time Me(t::ane Dioxide Ox:;gen Balance Gas P.res;s;e
(CHa4) (C02) (02) (in H20)
1140 65.7 34.3 0.0 0.0 0.01

Percent Balance should be less 20% and oxygen less than 5%. Call PM if noted otherwise

Sample Well (sample at least 1 L at 90 mL/min but not to exceed 500 mL/min)

Start Time: 1131 (must be at least 24 hours following construction)
Flow Rate: 200 mL/min
Post Sample Time: __1140

Post Tank Volume: -11 (in Hg)

Comments (weather conditions, color, silt, type of sample, purge water management, etc.):

HoS: 2

C0: 43
Signature: %uj/ )(-/ %%ﬂﬁp Date: _03/23/2022
QA/QC Signature: Date:

1604 Ownby Lane | Richmond, VA 23220 | p (804) 355-4520 | f (804) 355-4282

vww.labellapc.com



Lab analysis

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




CALCULATE SITE-SPECIFIC nmoc VALUE

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

e Use SS CNMOC to calculate SS MNMOC



LAB RESULTS - NMOC PPM AS CARBON

Client Sample Results

Client: LaBella Associates DPC
Project/Site:

R

Job ID: 400-217330-1

Date Collected: 03/17/22 12:49
Date Received: 03/22/22 10:30
Sample Container: Summa Canister 6L

Lab Sample ID: 400-217330-1
Matrix: Air

Method: EPA 25C - Nonmethane Organic Compounds (NMOC)

Analyte Result Qualifier RL MDL Unit D  Prepared Analyzed Dil Fac
NMOC as Carbon - Uncorrected 250 37 20 ppm-C = 04/09/22 0533  3.72
NMOC as Carbon - 02 Corrected 290 37 20 ppm-C 04/09/22 05:33 3.72
- NMOC as Carbon - N2 Corrected 290 37 20 ppm-C 04/09/22 05:33 372
Method: EPA 3C - Fixed Gases from Stationary Sources
Analyte Result Qualifier RL MDL Unit D  Prepared Analyzed Dil Fac
Carbon dioxide 52 0.34 0.016 % viv N 05/06/2220:19 136
Methane 59 0.093 0,028 % viv 04/09/22 05:33 3.72
Oxygen 21 J 23 0.052 % viv 04/09/2205:33  3.72
_ Nitrogen 7.8 52 0.10 % v 04/09/22 05:33 3.72



CALCULATE SITE-SPECIFIC nmoc VALUE

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

Summary Table of Results
Composite Canister NMOC ppm as carbon | NMOC ppm as hexane

BS-GP-15/GP-06 280 48.3

BS-GP-22 500 83.3
BS-GP-04/GP-10 450 75.0
BS-GP-20/GP-19 2000 333.3
BS-GP-16/GP-17 730 121.7
BS-GP-11/GP-05 820 136.7
BS-GP-13/GP-21 1600 266.7
BS-GP-01/GP-02 1900 316.7
NS-GP-07/GP-09 1600 266.7
BS-GP-03/GP-08 2800 466.7




CALCULATE SITE-SPECIFIC nmoc VALUE

« 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 Cnvoc to calculate Site Specific
Mnmoc



ﬂirNMDC = Z?:l gkLﬂfbﬂg (E.'_ ktﬁl) [CNMDC] (36 b4 10_9)

e SS Cnmoc = Concentration of NMOC ppmv as
hexane

e SS Mnmoc = Total NMOC emission from MSW
landfill (Mg/yr)



» Tier 1 Mamoc = 113.4 Mg/yr

» Tier 2 SS Mamoc = 6.1 Mg/yr



What's next

 Report submitted to regulatory agency
o Test detalls
o Site Specific Cnmoc
o Calculated Mnmoc
o Conclusions and Recommendations

A Tier 2test must be conducted every 5
years until regulatory thresholds are
triggered.
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