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METHOD 25C - DETERMINATION OF NONMETHANE ORGANIC
COMPOUNDS (NMOC) IN LANDFILL GASES

NOTE: This nethod does not include all of the
specifications (e.g., equi pnent and supplies) and procedures
(e.g.-., sanmpling and anal ytical) essential to its
performance. Sone material is incorporated by reference
fromother nmethods in this part. Therefore, to obtain
reliable results, persons using this nmethod should al so have
a thorough know edge of EPA Met hod 25.
1.0 Scope and Application.

1.1 Analytes.

Anal yte CAS No.
Nonnet hane or gani ¢ conpounds No CAS nunber assi gned
( NMOO)

1.2 Applicability. This nmethod is applicable to the
sanpling and neasurenent of NMOC as carbon in landfill gases
(LFG .

1.3 Data Quality Objectives. Adherence to the
requi renents of this nmethod will enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.

2.1 A sanple probe that has been perforated at one end

is driven or augured to a depth of 0.9 m (3 ft) below the

bottomof the landfill cover. A sanple of the landfill gas
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is extracted with an evacuated cylinder. The NMOC content
of the gas is determned by injecting a portion of the gas
into a gas chromat ographic columm to separate the NMOC from
carbon nonoxi de (CO), carbon dioxide (CO), and nethane
(CH,); the NMOC are oxidized to CO, reduced to CH,, and
measured by a flanme ionization detector (FID). In this
manner, the variable response of the FID associated with
different types of organics is elimnated.
3.0 Definitions. [Reserved]
4.0 Interferences. [ Reserved]
5.0 Safety.

5.1 Since this nethod is conplex, only experienced
personnel should performthis test. LFG contains nethane,
therefore explosive mxtures may exi st on or near the
landfill. It is advisable to take appropriate safety
precautions when testing landfills, such as refraining from
snoki ng and installing expl osion-proof equipnent.

6.0 Equipment and Supplies.

6.1 Sanple Probe. Stainless steel, with the bottom
third perforated. The sanpl e probe nust be capped at the
bottom and nust have a threaded cap with a sanpling
attachnment at the top. The sanple probe nust be | ong enough
to go through and extend no less than 0.9 m (3 ft) below the

landfill cover. |If the sanple probe is to be driven into
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the landfill, the bottom cap should be designed to
facilitate driving the probe into the landfill.

6.2 Sanpling Train.

6.2.1 Rotaneter with Flow Control Valve. Capable of
measuring a sanple flowrate of 100 £ 10 mM/mn. The
control valve nust be made of stainless steel

6.2.2 Sanpling Valve. Stainless steel.

6.2.3 Pressure Gauge. U-tube nercury manoneter, or
equi val ent, capable of neasuring pressure to within 1 mm Hg
(0.5 in HO) inthe range of 0 to 1,100 mmHg (0 to 590 in
HO) .

6.2.4 Sanple Tank. Stainless steel or alum num
cylinder, equipped with a stainless steel sanple tank val ve.

6.3 Vacuum Punp. Capable of evacuating to an absol ute
pressure of 10 mmHg (5.4 in HO.

6.4 Purging Punp. Portable, explosion proof, and
suitable for sanpling NMOC

6.5 Pilot Probe Procedure. The follow ng are needed
only if the tester chooses to use the procedure described in
Section 8.2.1.

6.5.1 Pilot Probe. Tubing of sufficient strength to
w thstand being driven into the landfill by a post driver
and an outside dianeter of at least 6 nm (0.25 in.) smaller

than the sanple probe. The pilot probe shall be capped on
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both ends and | ong enough to go through the landfill cover
and extend no less than 0.9 m(3 ft) into the landfill.

6.5.2 Post Driver and Conpressor. Capable of driving
the pilot probe and the sanpling probe into the landfill.
The Kitty Hawk portable post driver has been found to be
accept abl e.

6.6 Auger Procedure. The following are needed only if
the tester chooses to use the procedure described in
Section 8. 2. 2.

6.6.1 Auger. Capable of drilling through the landfill
cover and to a depth of no less than 0.9 m(3 ft) into the
landfill.

6.6.2 Pea G avel.

6.6.3 Bentonite.

6.7 NMOC Anal yzer, Baroneter, Thernoneter, and
Syringes. Sanme as in Sections 6.3.1, 6.3.2, 6.33, and
6. 2.10, respectively, of Method 25.

7.0 Reagents and Standards.

7.1 NMOC Analysis. Sanme as in Method 25, Section 7.2.

7.2 Calibration. Sanme as in Method 25, Section 7.4,
except omt Section 7.4.3.

7.3 Quality Assurance Audit Sanples.

7.3.1 It is recomended, but not required, that a

performance audit sanple be analyzed in conjunction with the
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field sanples. The audit sanple should be in a suitable
sanple matrix at a concentration simlar to the actual field
sanpl es.

7.3.2 \Wen nmaking conpliance determ nations, and upon
availability, audit sanples nay be obtained fromthe
appropriate EPA Regional Ofice or fromthe responsible
enforcenment authority and analyzed in conjunction with the
field sanples.

NOTE: The responsi bl e enforcenent authority should be
notified at | east 30 days prior to the test date to all ow
sufficient time for sanple delivery.

8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 Sanpl e Tank Evacuation and Leak-Check. Conduct
t he sanpl e tank evacuati on and | eak-check either in the
| aboratory or the field. Connect the pressure gauge and
sanpling valve to the sanple tank. Evacuate the sanple tank
to 10 mmHg (5.4 in HO absolute pressure or less. Cose
the sanpling valve, and allow the tank to sit for
30 mnutes. The tank is acceptable if no change nore than
+ 2 mis noted. Include the results of the | eak-check in
the test report.

8.2 Sample Probe Installation. The tester may use the

procedure in Section 8.2.1 or 8.2.2.
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8.2.1 Pilot Probe Procedure. Use the post driver to
drive the pilot probe at least 0.9 m (3 ft) below the
andfill cover. Alternative procedures to drive the probe
into the landfill may be used subject to the approval of the
Adm ni strator's designated representative.

8.2.1.1 Renove the pilot probe and drive the sanple
probe into the hole left by the pilot probe. The sanple
probe shall extend at least 0.9 m (3 ft) below the landfill
cover and shall protrude about 0.3 m (1 ft) above the
landfill cover. Seal around the sanpling probe with

bentonite and cap the sanpling probe with the sanpling probe

cap.
8.2.2 Auger Procedure. Use an auger to drill a hole

to at least 0.9 m (3 ft) below the landfill cover. Place

the sanple probe in the hole and backfill wth pea gravel to

alevel 0.6 m(2 ft) fromthe surface. The sanple probe
shall protrude at least 0.3 m(1 ft) above the landfill
cover. Seal the remaining area around the probe with
bentonite. Allow 24 hours for the landfill gases to
equilibrate inside the augured probe before sanpling.

8.3 Sanple Train Assenbly. Just before assenbling the
sanple train, neasure the sanple tank vacuum using the
pressure gauge. Record the vacuum the anbi ent tenperature,
and the baronetric pressure at this tine. Assenble the

sanpling probe purging systemas shown in Figure 25C 1.
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8.4 Sanpling Procedure. Open the sanpling valve and
use the purge punp and the flow control valve to evacuate at
| east two sanpl e probe volunes fromthe systemat a flow
rate of 500 mM/mn or less. Cose the sanpling valve and
repl ace the purge punp with the sanple tank apparatus as
shown in Figure 25C-2. (Open the sanpling valve and the
sanpl e tank val ve and, using the flow control valve, sanple
at a flowrate of 500 mM/mn or less until either a constant
flowrate can no | onger be naintai ned because of reduced
sanpl e tank vacuum or the appropriate conposite volune is
attained. Disconnect the sanpling tank apparatus and
pressurize the sanple cylinder to approximtely 1,060 mm Hg
(567 in. HO absolute pressure with helium and record the
final pressure. Alternatively, the sanple tank may be
pressurized in the |ab.

8.4.1 The followng restrictions apply to conpositing
sanples fromdifferent probe sites into a single cylinder:
(1) individual conposite sanples per cylinder nust be of
equal volune; this nust be verified by recording the flow
rate, sanpling tinme, vacuum readi ngs, or other appropriate
vol ume neasuring data, (2) individual conposite sanples nust
have a m nimum volune of 1 liter unless data is provided
show ng smal |l er vol unes can be accurately nmeasured, and (3)
conposite sanples nust not be collected using the final

cylinder vacuumas it dimnishes to anbient pressure.
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8.4.2 Use Method 3C to determ ne the percent N, in

each cylinder.

infiltration of anbient air

into the landfill

The presence of N, indicates either

gas sanpl e or

an inappropriate testing site has been chosen where

anaer obi ¢ deconposition has not begun.

The landfill gas

sanple is acceptable if the concentration of N, is |ess than

20 percent.

Al ternatively, Mthod 3C nay be used to

determ ne the oxygen content of each cylinder as an air

infiltration test.

each cylinder

9.0 Quality Control.

Wth this option,

t he oxygen content of

must be |l ess than 5 percent.

9.1 Mscellaneous Quality Control Measures.
Quality Control

Section Measur e Ef f ect

8.4.1 Verify that |andfill Ensures that anbient
gas sanpl e contai ns air was not drawn into
| ess than 20 percent the landfill gas
N, or 5 percent GO sanpl e.

10.1, 10.2 NMOC anal yzer initial Ensures precision of
and daily performance anal ytical results
checks

11.1. 4 Audi t Sanpl e Anal yses Eval uat e anal yti cal

t echni que and
instrunent calibration

10.0 Calibration and Standardization.

NOTE:

Mai ntain a record of performance of each item
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10.1 Initial NMOC Anal yzer Performance Test. Sane as
in Method 25, Section 10.1, except omt the linearity checks
for CO, standards.

10.2 NMOC Anal yzer Daily Calibration.

10.2.1 NMOC Response Factors. Sane as in Mthod 25,
Section 10. 2. 2.

10. 3 Sanpl e Tank Vol unme. The volunme of the gas
sanpling tanks nust be determ ned. Determ ne the tank
vol unmes by weighing themenpty and then filled with
dei oni zed water; weigh to the nearest 5 g, and record the
results. Alternatively, neasure the volunme of water used to
fill themto the nearest 5 nl.

11.0 Analytical Procedures.

11.1 The oxidation, reduction, and nmeasurenent of
NMOC s is simlar to Method 25. Before putting the NMOC
anal yzer into routine operation, conduct an initial
performance test. Start the analyzer, and performall the
necessary functions in order to put the analyzer into proper
wor ki ng order. Conduct the performance test according to
the procedures established in Section 10.1. Once the
performance test has been successfully conpleted and the
NMOC cal i bration response factor has been determ ned,

proceed with sanple analysis as foll ows:
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11.1.1 Daily Operations and Calibration Checks.

Before and inmmedi ately after the analysis of each set of
sanples or on a daily basis (whichever occurs first),
conduct a calibration test according to the procedures
established in Section 10.2. |If the criteria of the daily
calibration test cannot be net, repeat the NMOC anal yzer
performance test (Section 10.1) before proceeding.

11.1.2 Operating Conditions. Sane as in Mthod 25,
Section 11.2.1.

11.1.3 Analysis of Sanple Tank. Purge the sanple | oop
with sanple, and then inject the sanple. Under the
specified operating conditions, the CO, in the sanple wll
elute in approximately 100 seconds. As soon as the detector
response returns to baseline followng the CO peak, swtch
the carrier gas flow to backflush, and raise the colum oven
tenperature to 195°C (383°F) as rapidly as possible. A rate
of 30°C/mn (54°F/ m n) has been shown to be adequate.

Record the val ue obtained for any nmeasured NMOC. Return the
colum oven tenperature to 85°C (185°F) in preparation for
the next analysis. Analyze each sanple in triplicate, and
report the average as G

11.2 Audit Sanple Analysis. Wen the nethod is used to
anal yze sanples to denonstrate conpliance with a source
em ssion regulation, an audit sanple, if available, nust be

anal yzed.



1278

11.2.1 Concurrently analyze the audit sanple and the
conpliance sanples in the sane nmanner to eval uate the
techni que of the anal yst and the standards preparation.

11.2.2 The sane anal yst, analytical reagents, and
anal ytical system nmust be used for the conpliance sanpl es
and the audit sanple. |If this condition is nmet, duplicate
audi ting of subsequent conpliance anal yses for the sane
enforcenment agency within a 30-day period is waived. An
audit sanple set may not be used to validate different sets
of conpliance sanples under the jurisdiction of separate
enforcenent agencies, unless prior arrangenents have been
made wi th both enforcenent agencies.

11.3 Audit Sanple Results.

11.3.1 Calculate the audit sanple concentrations and
submt results using the instructions provided with the
audi t sanpl es.

11.3.2 Report the results of the audit sanples and the
conpliance determ nation sanples along with their
identification nunbers, and the analyst's nanme to the
responsi bl e enforcenent authority. Include this information
with reports of any subsequent conpliance anal yses for the
sanme enforcenent authority during the 30-day period.

11.3.3 The concentrations of the audit sanples
obt ai ned by the anal yst nust agree wthin 20 percent of the

actual concentration. |If the 20-percent specification is
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not net, reanalyze the conpliance and audit sanples, and
include initial and reanalysis values in the test report.

11.3.4 Failure to neet the 20-percent specification
may require retests until the audit problens are resol ved.
However, if the audit results do not affect the conpliance
or nonconpliance status of the affected facility, the
Adm ni strator may wai ve the reanal ysis requirenent, further
audits, or retests and accept the results of the conpliance
test. Wiile steps are being taken to resolve audit analysis
probl ens, the Adm nistrator may al so choose to use the data
to determi ne the conpliance or nonconpliance status of the
affected facility.

12.0 Data Analysis and Calculations.

NOTE: All equations are witten using absol ute
pressure; absolute pressures are determ ned by adding the
nmeasured baronetric pressure to the nmeasured gauge or
manonet er pressure.

12.1 Nonencl at ur e.

B, = Misture content in the sanple, fraction.
Ce = Measured N, concentration, fraction.
G = Cal cul ated NMOC concentration, ppmv C

equi val ent .

Measured NMOC concentration, ppnv C equival ent.

Gm

P, = Baronetric pressure, nmm Hg.
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P, = (Gas sanple tank pressure after sanpling, but
before pressurizing, mmHg absol ute.
P.; = Final gas sanple tank pressure after

pressurizing, mm Hg absol ute.

P, = Gas sanple tank pressure after evacuation, mm Hg
absol ut e.

P, = Vapor pressure of HO (from Table 25C- 1), nm Hg.

r = Total nunber of analyzer injections of sanple
tank during analysis (where j = injection

nunber, 1...r).

T, = Sanple tank tenperature at conpletion of
sanpling, °K

T,; = Sanple tank tenperature before sanpling, °K

T,y = Sanple tank tenperature after pressurizing, °K

12.2 Water Correction. Use Table 25C- 1 (Section
17.0), the LFG tenperature, and baronetric pressure at the

sanpling site to cal cul ate B,

Py

B = _" -
" ) Eq. 25C-1
12. 3 NMOC Concentration. Use the foll ow ng equation

to cal cul ate the concentration of NMOC for each sanpl e tank.
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Eq. 25C-2

13.0 Method Performance. [ Reserved].
14.0 Pollution Prevention. [ Reserved].
15.0 Waste Management. [ Reserved].
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TABLE 25C-1. MOISTURE CORRECTION

Tenper at ure, Vapor Pressure Tenper at ure, Vapor Pressure
°C of HO mMm Hg °C of HO mMm Hg
4 6.1 18 15.5
6 7.0 20 17.5
8 8.0 22 19.8
10 9.2 24 22.4
12 10.5 26 25.2
14 12.0 28 28.3
16 13.6 30 31.8




