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METHOD 21 - DETERMINATION OF VOLATILE
ORGANIC COMPOUND LEAKS

1.0 Scope and Application.

1.1 Analytes.

Anal yte CAS No.
Vol atil e Organi ¢ Conpounds No CAS nunber assi gned
(V&0

1.2 Scope. This nethod is applicable for the
determ nation of VOC | eaks from process equi pnent. These
sources include, but are not limted to, valves, flanges and
ot her connections, punps and conpressors, pressure relief
devi ces, process drains, open-ended valves, punp and
conpressor seal system degassing vents, accunul ator vessel
vents, agitator seals, and access door seals.

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.

2.1 A portable instrunment is used to detect VOC | eaks
fromindividual sources. The instrunment detector type is
not specified, but it nust neet the specifications and
performance criteria contained in Section 6.0. A |eak
definition concentration based on a reference conpound is
specified in each applicable regulation. This nethod is

intended to | ocate and classify |leaks only, and is not to be
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used as a direct measure of mass em ssion rate from
i ndi vi dual sources.
3.0 Definitions.

3.1 Calibration gas neans the VOC conpound used to
adjust the instrunment neter reading to a known value. The
calibration gas is usually the reference conpound at a known
concentration approxi mtely equal to the |eak definition
concentration.

3.2 Calibration precision neans the degree of
agreenent between neasurenents of the sane known val ue,
expressed as the relative percentage of the average
di fference between the neter readings and the known
concentration to the known concentrati on.

3.3 Leak definition concentration neans the | ocal VOC
concentration at the surface of a | eak source that indicates
that a VOC em ssion (leak) is present. The |eak definition
is an instrunment neter readi ng based on a reference
conpound.

3.4 No detectable emission neans a | ocal VOC
concentration at the surface of a | eak source, adjusted for
| ocal VOC anbi ent concentration, that is less than 2.5
percent of the specified | eak definition concentration. that

indicates that a VOC em ssion (leak) is not present.
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3.5 Reference compound neans the VOC species sel ected
as the instrunment calibration basis for specification of the
| eak definition concentration. (For exanple, if a |leak
definition concentration is 10,000 ppm as net hane, then any
source em ssion that results in a local concentration that
yields a neter reading of 10,000 on an instrunment neter
calibrated wth nmethane would be classified as a leak. 1In
this exanple, the leak definition concentration is 10, 000
ppm and the reference conpound is nethane.)

3.6 Response factor neans the ratio of the known
concentration of a VOC conpound to the observed neter
readi ng when neasured using an instrunent calibrated with
the reference conpound specified in the applicable
regul ati on.

3.7 Response time neans the tinme interval froma step
change in VOC concentration at the input of the sanpling
systemto the tinme at which 90 percent of the correspondi ng
final value is reached as displayed on the instrunent
readout neter.

4.0 Interferences. [Reserved]
5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous

materials, operations, and equipnment. This test nethod may

not address all of the safety problens associated with its
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use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and determne the applicability of regulatory limtations
prior to performng this test nethod.

5.2 Hazardous Pollutants. Several of the conpounds,
| eaks of which may be determ ned by this nmethod, nay be
irritating or corrosive to tissues (e.g., heptane) or may be
toxic (e.g., benzene, nethyl alcohol). Nearly all are fire
hazards. Conpounds in em ssions should be determ ned
through famliarity with the source. Appropriate
precautions can be found in reference docunents, such as
reference No. 4 in Section 16.0.

6.0 Equipment and Supplies.

A VOC nonitoring instrunment neeting the foll ow ng
specifications is required:

6.1 The VOC instrunent detector shall respond to the
conpounds bei ng processed. Detector types that may neet
this requirenment include, but are not limted to, catalytic
oxi dation, flane ionization, infrared absorption, and
phot oi oni zati on.

6.2 The instrunment shall be capabl e of neasuring the

| eak definition concentration specified in the regul ation.
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6.3 The scale of the instrunment nmeter shall be
readable to 2.5 percent of the specified | eak definition
concentration.

6.4 The instrunment shall be equipped with an
electrically driven punp to ensure that a sanple is provided
to the detector at a constant flowrate. The nom nal sanple
flowrate, as neasured at the sanple probe tip, shall be
0.10 to 3.0 I/mn (0.004 to 0.1 ft3* mn) when the probe is
fitted wth a glass wool plug or filter that may be used to
prevent plugging of the instrunent.

6.5 The instrunment shall be equi pped with a probe or
probe extension for sanpling not to exceed 6.4 mm (1/4 in)
in outside dianeter, with a single end opening for adm ssion
of sanpl e.

6.6 The instrunment shall be intrinsically safe for
operation in explosive atnospheres as defined by the
National Electrical Code by the National Fire Prevention
Associ ation or other applicable regulatory code for
operation in any explosive atnospheres that may be
encountered in its use. The instrunment shall, at a m ni num
be intrinsically safe for Cass 1, Division 1 conditions,
and/or Class 2, Division 1 conditions, as appropriate, as
defined by the exanple code. The instrunent shall not be
operated with any safety device, such as an exhaust flane

arrestor, renoved.
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7.0 Reagents and Standards.

7.1 Two gas m xtures are required for instrunent
calibration and performance eval uation:

7.1.1 Zero Gas. Air, less than 10 parts per mllion
by vol unme (ppnv) VOC

7.1.2 Calibration Gas. For each organic species that
is to be neasured during individual source surveys, obtain
or prepare a known standard in air at a concentration
approxi mately equal to the applicable | eak definition
specified in the regul ation.

7.2 Cylinder Gases. If cylinder calibration gas
m xtures are used, they must be analyzed and certified by
the manufacturer to be within 2 percent accuracy, and a
shelf life nmust be specified. Cylinder standards nust be
ei ther reanal yzed or replaced at the end of the specified
shelf life.

7.3 Prepared Gases. Calibration gases nay be
prepared by the user according to any accepted gaseous
preparation procedure that will yield a m xture accurate to
within 2 percent. Prepared standards nust be repl aced each
day of use unless it is denonstrated that degradation does
not occur during storage.

7.4 Mxtures with non-Reference Conpound Gases.

Calibrations may be performed using a conpound ot her than
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the reference compound. 1In this case, a conversion factor
must be determined for the alternative conpound such that
the resulting neter readings during source surveys can be
converted to reference conpound results.
8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 | nstrunent Performance Eval uation. Assenble and
start up the instrunment according to the manufacturer's
instructions for recommended warnup period and prelimnary
adj ust nent s.

8.1.1 Response Factor. A response factor nust be
determ ned for each conpound that is to be neasured, either
by testing or fromreference sources. The response factor
tests are required before placing the analyzer into service,
but do not have to be repeated at subsequent intervals.

8.1.1.1 Calibrate the instrunment with the reference
conmpound as specified in the applicable regulation.
| ntroduce the calibration gas m xture to the anal yzer and
record the observed neter reading. |Introduce zero gas until
a stable reading is obtained. Make a total of three
measurenents by alternating between the calibration gas and
zero gas. Calculate the response factor for each repetition

and the average response factor.
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8.1.1.2 The instrunent response factors for each of
t he individual VOC to be nmeasured shall be |ess than 10
unl ess otherw se specified in the applicable regul ation.
When no instrunment is available that neets this
specification when calibrated with the reference VOC
specified in the applicable regulation, the avail able
instrument may be calibrated with one of the VOC to be
measured, or any other VOC, so long as the instrunent then
has a response factor of |ess than 10 for each of the
i ndi vi dual VOC to be neasured.

8.1.1.3 Alternatively, if response factors have been
publ i shed for the conmpounds of interest for the instrunent
or detector type, the response factor determ nation is not
requi red, and existing results nmay be referenced. Exanples
of published response factors for flanme ionization and
catal ytic oxidation detectors are included in References 1-3
of Section 17.0.

8.1.2 Calibration Precision. The calibration
precision test nmust be conpleted prior to placing the
anal yzer into service and at subsequent 3-nonth intervals or
at the next use, whichever is |ater.

8.1.2.1 Make a total of three neasurenents by
alternately using zero gas and the specified calibration
gas. Record the neter readings. Calculate the average

al gebraic difference between the neter readings and the
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known value. Divide this average difference by the known
calibration value and nultiply by 100 to express the
resulting calibration precision as a percentage.

8.1.2.2 The calibration precision shall be equal to
or less than 10 percent of the calibration gas val ue.

8.1.3 Response Tine. The response tine test is
requi red before placing the instrunent into service. |If a
nodi fication to the sanple punping systemor flow
configuration is nmade that woul d change the response tine, a
new test is required before further use.

8.1.3.1 Introduce zero gas into the instrunent sanple
probe. \When the neter reading has stabilized, swtch
quickly to the specified calibration gas. After swtching,
measure the tinme required to attain 90 percent of the final
stable reading. Performthis test sequence three tines and
record the results. Calculate the average response tine.

8.1.3.2 The instrunent response tinme shall be equal
to or less than 30 seconds. The instrunent punp, dilution
probe (if any), sanple probe, and probe filter that will be
used during testing shall all be in place during the
response tinme determ nation

8.2 Instrument Calibration. Calibrate the VOC
nmoni toring instrument according to Section 10.0.

8.3 | ndi vi dual Source Surveys.
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8.3.1 Type | - Leak Definition Based on
Concentration. Place the probe inlet at the surface of the
conponent interface where | eakage could occur. Move the
probe along the interface periphery while observing the
instrunment readout. If an increased neter reading is
observed, slowy sanple the interface where | eakage is
indicated until the maxi mum neter reading i s obtained.
Leave the probe inlet at this maxi numreading | ocation for
approximately two tines the instrunent response tine. |If
t he maxi num observed neter reading is greater than the |eak
definition in the applicable regulation, record and report
the results as specified in the regulation reporting
requi renents. Exanples of the application of this general
techni que to specific equipnent types are:

8.3.1.1 Valves. The nost common source of |eaks from
valves is the seal between the stem and housing. Place the
probe at the interface where the stemexits the packing
gl and and sanple the stemcircunference. Also, place the
probe at the interface of the packing gland take-up flange
seat and sanple the periphery. In addition, survey valve
housi ngs of multipart assenbly at the surface of al
interfaces where a | eak could occur.

8.3.1.2 Flanges and O her Connections. For wel ded
fl anges, place the probe at the outer edge of the flange-

gasket interface and sanple the circunference of the flange.
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Sanpl e ot her types of nonpermanent joints (such as threaded
connections) with a simlar traverse.

8.3.1.3 Punps and Conpressors. Conduct a
circunferential traverse at the outer surface of the punp or
conpressor shaft and seal interface. |If the source is a
rotating shaft, position the probe inlet wthin 1 cmof the
shaft-seal interface for the survey. If the housing
configuration prevents a conplete traverse of the shaft
peri phery, sanple all accessible portions. Sanple all other
joints on the punp or conpressor housing where | eakage coul d
occur .

8.3.1.4 Pressure Relief Devices. The configuration
of nost pressure relief devices prevents sanpling at the
sealing seat interface. For those devices equi pped with an
encl osed extension, or horn, place the probe inlet at
approxi mately the center of the exhaust area to the
at nosphere.

8.3.1.5 Process Drains. For open drains, place the
probe inlet at approximately the center of the area open to
t he atnosphere. For covered drains, place the probe at the
surface of the cover interface and conduct a peri pheral
traverse

8.3.1.6 Open-ended Lines or Valves. Place the probe
inlet at approximately the center of the opening to the

at nosphere.
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8.3.1.7 Seal System Degassing Vents and Accunul at or
Vents. Place the probe inlet at approximately the center of
the opening to the atnosphere.

8.3.1.8 Access door seals. Place the probe inlet at
the surface of the door seal interface and conduct a
peri pheral traverse.

8.3.2 Type Il - "No Detectable Em ssion". Determ ne
the | ocal anbient VOC concentration around the source by
novi ng the probe randomy upw nd and downw nd at a di stance
of one to two neters fromthe source. |[|f an interference
exists with this determ nation due to a nearby em ssion or
| eak, the | ocal anbient concentration may be determ ned at
di stances closer to the source, but in no case shall the
di stance be less than 25 centineters. Then nove the probe
inlet to the surface of the source and determ ne the
concentration as outlined in Section 8.3.1. The difference
bet ween these concentrations determ nes whether there are no
detectabl e em ssions. Record and report the results as
specified by the regulation. For those cases where the
regul ation requires a specific device installation, or that
specified vents be ducted or piped to a control device, the
exi stence of these conditions shall be visually confirned.
When the regul ation also requires that no detectable
em ssions exist, visual observations and sanpling surveys

are required. Exanples of this technique are:
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8.3.2.1 Punp or Conpressor Seals. |f applicable,
determ ne the type of shaft seal. Performa survey of the
| ocal area anbi ent VOC concentration and determne if
det ect abl e em ssions exi st as described in Section 8. 3. 2.

8.3.2.2 Seal System Degassing Vents, Accunul ator
Vessel Vents, Pressure Relief Devices. |f applicable,
observe whether or not the applicable ducting or piping
exists. Also, determne if any sources exist in the ducting
or piping where em ssions could occur upstream of the
control device. |If the required ducting or piping exists
and there are no sources where the em ssions could be vented
to the atnosphere upstream of the control device, then it is
presuned that no detectable em ssions are present. |If there
are sources in the ducting or piping where em ssions coul d
be vented or sources where | eaks coul d occur, the sanpling
surveys described in Section 8.3.2 shall be used to
determne if detectable em ssions exist.

8.3.3 Alternative Screening Procedure.

8.3.3.1 A screening procedure based on the formation
of bubbles in a soap solution that is sprayed on a potenti al
| eak source may be used for those sources that do not have
continuously noving parts, that do not have surface
tenperatures greater than the boiling point or less than the
freezing point of the soap solution, that do not have open

areas to the atnosphere that the soap sol ution cannot
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bridge, or that do not exhibit evidence of |iquid |eakage.
Sources that have these conditions present nust be surveyed
using the instrunent techni que of Section 8.3.1 or 8.3.2.

8.3.3.2 Spray a soap solution over all potential |eak
sources. The soap solution nay be a commercially avail abl e
| eak detection solution or may be prepared using
concentrated detergent and water. A pressure sprayer or
squeeze bottle may be used to di spense the sol ution.
bserve the potential leak sites to determne if any bubbles
are formed. |If no bubbles are observed, the source is
presunmed to have no detectable em ssions or |eaks as
applicable. If any bubbles are observed, the instrunent
techni ques of Section 8.3.1 or 8.3.2 shall be used to
determine if a leak exists, or if the source has detectable
em ssions, as applicable.

9.0 Quality Control.

Quality Control

Section Measure Ef f ect
8.1.2 I nstrunent calibration Ensure precision and
preci sion check accuracy, respectively,
) ) of instrunment response to
10.0 | nstrunment calibration standard

10.0 Calibration and Standardization.
10.1 Calibrate the VOC nonitoring instrunent as

follows. After the appropriate warmup period and zero
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internal calibration procedure, introduce the calibration
gas into the instrunent sanple probe. Adjust the instrunent
met er readout to correspond to the calibration gas val ue.

NOTE: If the neter readout cannot be adjusted to the
proper value, a malfunction of the analyzer is indicated and
corrective actions are necessary before use.
11.0 Analytical Procedures. [ Reserved]

12. Data Analyses and Calculations. [Reserved]

13. Method Performance. [Reserved]

15.

0
0
14.0 Pollution Prevention. [Reserved]
0 Waste Management. [Reserved]
0
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