Susan He;migan is product
manager for organic vapor
analyzers af the Foxboro
Co., East Bridgewater,
Mass. She has 10 years of
experience in the industrial
" and mvimmt:ly wd
monitoring i

eaned a master’s degree in
business administration af
Anna Maria College in
Paxton, Mass.

Method 21 Monitors
Fugitive Emissions

, This EPA method provides the framework to discover
/ the best available technology for detecting leaks at pumps,
valves, compressors and other components.

By Susan Hennigan

hile the Clean Air Act Amend-

ments propose fugitive emission

leak rates from 10,000 parts per

million (ppm) to 500 ppm,! some
facilities consider a component that emits as low
as 100 ppm volatile organic compounds (VOCs) a
problem.

The emphasis now is on compliance in a
cost-effective and reliable manner to ensure a
cleaner environment and greater efficiency at
the plant.

Method 21 is the process specified by EPA for
monitoring fugitive emissions at valves, pumps,
compressors and other components. The method
is designed as a screening procedure and in some
cases provides a wide range of instrument
specifications. The intent of these specifications
is to standardize the test procedure while not
limiting'the method to only one type of detection
method or analyzer. v

Variable results have been obtained by differ-
ent instruments that fall at either end, but
within the stated design criteria. For example,
the distance between the component and the
analyzer probe tip, the strength of the analyzer
internal sampling pump and ambient wind
velocity will affect the level of leaker status.
Again, the intent is not to limit the choice of

- analyzer employed, but to offer to the user the

“Best Available Technology” for a particular
product/plant monitoring program.

The Code of Federal Regulations (40 CFR Part
60) outlines EPA’s Standards of Performance for
New Stationary Sources.? Appendix A, Method
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Figure 2. Flame Ionization Detection

21 — Determination of Volatile Organic Com-

pound Leaks — outlines the procedure to be
followed to measure fugitive emission leaks.

EPA defines fugitive emissions as those emis-

- continued on page 26
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continued from page 22

sions that do not occur as part of the
normal operation of plants. They
regsult from an equipment leak and
‘ate characterized by a diffuse release
of VOCs or hydrocarbons into the
atmosphere. VOCs are any organic
compound that participates in atmos-
pheric photochemical reactions, gen-
erally non-methane hydrocarbons in
the C, through C; range; or which is
measured by a reference method,
equivalent method, alternative

method or determined by procedures
specified under any subpart.

Analyzer manufacturers try to
make sure they are meeting all the
instrument specifications; however,
some instruments lend themselves to
certain applications better than oth-
ers and it is important to know the
limitations of each.

Instrument Specifications

The agency’s Method 21 specifies
that the VOC instrument detector
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shall respond to the compounds being
processed. Detector types that may
meet this requirement include, but
are not limited to, catalytic oxidation,
flame ionization, infrared absorption
and photo ionization.

Catalytic oxidation detection (See
Figure 1, page 22) employs a Wheat-
stone bridge circuit with an active
element (normally a platinum wire)
with an inactive or sealed element of
similar material to balance ambient
variations. Liberation of the heat of
combustion causes an increase in
filament temperature, and therefore
an imbalance in the bridge. This
response increases with gas concen-
tration through the lower explosive
limit, but falls when the gas
concentration reaches 100 percent,
since there is no combustion.

With flame ionization detection
(FID) (See Figure 2, page 22),
hydrocarbons are introduced into a
flame and ionization takes place in
strict proportion to the amount of
compound. The reaction is:

RH + O = RHO* + e = Hy,O + CO,
The positive ions generated are col-
lected on an electrode and the result-
ing current is amplified to a readout
device.

Photo ionization detection (PID)
(See Figure 3, page 28) occurs when a
molecular species absorbs a photon of

“light energy and disassociates into

positive ions and an electron: -
R+hv=Rt+e
The energy of the photon is depend-
ent on the ultraviolet lamp used;
higher energy lamps (11.7/11.8ev)
are more universal than the more
selective lower-energy lamps. The
PID is one of the most versatile
nonradioactive ionization detectors.
For infrared detection (IR) (See
Figure 4, page 31), infrared energy,
emitted from a wire source, is.
directed to a filter wheel that allows
energy at the selected wavelength to
be collected by a light pipe assembly

- and to pass through the gas cell to the

detector. The sample absorbs infra-
red energy from the beam and the
amount of absorption is measured by
the detector, amplified and sent to
the display. The amount of infrared
radiation absorbed by a sample is
directly related to the concentration
of the sample according to Beer’s
Law:
A=axbxc
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he analyzer must be able to read the leak defined and therefore the
user should consider the upper dynamic range of the detector and its

saturation point for each VOC monitored.

where A = absorbance, a = absorptiv-
ity constant, b = pathlength and ¢ =
concentration.

It is imperative to choose an ana-
lyzer that will respond to the com-
pounds being processed to meet
instrument specification “a” in 40
CFR 60 Method 21.

The method also requires that
“both the linear response range and
the measurable range of the instru-
ment for each of the VOC/s to be
measured, and for the VOC gas that
is used for calibration, shall encom-
pass the leak definition concen-
tration specified in the regulation. A
dilution probe assembly may be used
to bring the VOC concentration
within both ranges; however, the
specifications for instrument
response time and sample probe
diameter shall still be met.”

Careful Selection

The leak definition concentrations
can vary depending on the compound
and type of leak being monitored. The
analyzer must be able to read the
leak defined and therefore the user
should consider the upper dynamic
range of the detector and its satura-
tion point for each VOC monitored.
Instruments are not necessarily lin-
. ear for all compounds over the entire
range. Detectors should be carefully
selected to ensure the analyzer is
linear over the range for the specific
compound.

Method 21 indicates that the
instrument must measure the leak
definition, (generally 500 to 10,000
ppm) in a linear fashion. Should a
dilution accessory be employed, the
response time must still be less than
30 seconds and the sample probe
outside diameter less than Y4 inch.

In addition, Method 21 requires
that:

e The scale of the instrument
meter shall be readable to +2.5 per-
cent of the specified leak definition
concentration when performing a no
detectable emission survey.

e The instrument

equipped with an electrically driven
pump to ensure that a sample is
provided to the detector at a constant
flow rate. The nominal sample flow
shall be 0.10 to 3.0 liters per minute

when the probe is fitted with a glass

wool plug or filter that may be used to

prevent plugging of the instrument.
¢ The instrument shall be intrin-

continued on page 28
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WHEN THE EPA'S GOT YOUR NUMBER...
YOU'VE GOT OURS!

Sparling flowmeters have been the
choice of industrial and municipal
plants for over 70 years...long before
poliution control and abatement be-
came urgent issues.

Sparling knows flow inside and out.
We also know that when your plant is
down or you are threatened with an
emergency such as an EPA audit...you
need uncommon flowmeter expertise
and support to keep you out of
trouble.  That's where our FM655
Magmeter comes in.

Our magmeiers are cedlified by 34,
FM & CSA and guaranteed for two
years.

Even if you haven't yet been
pushed to comply with local
anvironmental regulations deal-
ing with flow monitoring of
wastewater discharge or haz-
ardous waste, you'll rest easier
knowing you canrely on Sparling
to deliver the flowmeter you
need when you need it..Even if
the EPA hasn't got your num-
ber yet...You have ours:

800/800 - FLOW

Sparling Instruments Co., Inc.
4097 N. Temple city Blvd.
El Monte, CA 91731

Sparling...Striving For Total Customer Satisfaction!
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National Fire Prevention Associa-

sically safe as deﬁned by the applica-
ble U.S. standards (for example,

tion) for operation in any explosive
atmospheres that may be encoun-
tered in its wuse. The instrument

shall, at a minimum, be intrinsically
safe for Class I, Division 1 and Class
I1, Division 1 conditions, as defined
by the example code. The instrument
shall not be operated with any safety
device, such as an exhaust flame
arrestor, removed.

Class I, Division 1 — Areas where
flammable gases or vapors exist
under normal conditions may exist
due to repair, maintenance or leak-
age, or released because of break-
down or failure of operation. Class II,
Division 1 are areas where combusti-
ble dust exists. )

e The instrument shall be
equipped with a probe or probe exten-
sion for sampling not to exceed 1/4-
inch in outside diameter, with a
single end opening for admission of
sample.

Performance Criteria

A response factor must be deter-
mined for each compound that is to be
measured, either by testing or from
reference sources. The response factor
tests are required before placing the

National Electric Code by the

THERMAL /CATALYTIC OXIDIZERS

Thermal and/or catalytic oxidizers from
100 SCI'M to 30,000 SCFM.

ental, Sales and Repair for =
mental and Industrial Safety Equipment .

= No minimum rental charge for most instrumentation

= No calibration/set-up fee

= No rental fee for shipping day or return day if
equipment is back before noon

= Daily, weekly and monthly rental rates app.
best advantage "

= Orders shipped on the same day they're,

1-800-775-1738

* 99,99%.+ Destructive Efficiencics
* Remote Telemetric Monitoring

* Dual Capahility-Thermal/Catalvtic
s Lowest O&M Cost

* Quict

* Redundant Safety Features
» Custom Design & Build

* Technical Support

Customer Comfortable
. 9033 W. Monroe = Houston, Texas 77061_
(713) 947-0050 Fax (713) 947-1738
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he calibration precision test must be completed prior to placing the
analyzer into service, and at subsequent intervals or at the next use,
whichever is later.

analyzer into service, but do not have
to be repeated at subsequent intervals.
The instrument response factors for
each of the VOCs to be measured shall
be less than 10. When no instrument is
available that meets this specification
when calibrated with the reference
VOC specified in the applicable regula-
tion, the available instrument may be
calibrated with one of the VOCs to be
measured, or any other VOC, so long as
the instrument then has a response
factor of less than 10 for each of the
compounds to be measured. -

Not only is it important to know that

the response factor is less than 10, but
the concentration at which the
response factor is applied also must be
considered. The relative response is
not necessarily a linear function, is
compound dependent and can differ
significantly between 500 ppm and
10,000 ppm. A response factor should
be applied that has been generated at
the same concentration as the leak
rate defined.

If a response factor has been pub-
lished: for the compound of interest for
the instrument or the detector type,
the response factor determination is
not required and existing results may
be referenced. If the response factor is
less than 3 for a volatile hazardous air
pollutant that accounts for 90 percent
or more by weight of the process
stream, then direct instrument read-
ings may be used without adjustment
for response factors.

Several studies have provided a
large database of analytical response
factor information (see Other
Resources at end of article).

The response time test is required
prior to placing the instrument into
service. The instrument response time
shall be equal to or less than 30
seconds. The instrument pump, dilu-
tion probe (if any), sample probe and
probe filter that will be used during
testing shall be in place during the
response time determination.

To check the instrument response
time, introduce zero gas into the
instrument sample - probe. When the

meter reading has stabilized, switch
quickly to the specified calibration gas.
Measure the time from switching to 90
percent of the final stable reading.

Perform this test sequence three times

and record the results. Calculate the
average response time.

The calibration precision must be
equal to or less than 10 percent of the
calibration gas value. This calibration
precision test must be completed prior
to placing the analyzer into service,
and at subsequent three-month inter-

continued on page 31
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Here is a list of all the
companies in America
that offer regulatory data

from all 50 states
in a PC-based format:

1. IHS

That's
right.

Only one company in America offers environmental and OS&H
data from alf 50 states that you can access right from your PC. In
fact, there's only one company in America that offers all this data, "
plus all federal EPA and OSHA laws and regulations. Plus
referenced industry standards. Plus DOT regulations on the
“transport of hazardous materials. Plus NIOSH and military OS&H.

- Plus all Federal Register Final and Proposed Rules. Plus even
more! It's all in our Environmental/Safety Library. It's all quick
and easy to find. And it's all just a phone call away. Or
- write us: IHS Regulatory Products, Dept. 59, P.O.

Box 1154,

co

o Englewood,
‘ 80150-
9918

Call 800-241-7824
For more details or a free demo!

= IHS

The Information Solution

15 Inverness Way East ¢ Eﬁglewood, CO 80112-5704
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vals or at the next use, whichever is
later. /

Conclusion

Many portable detectors are
available for compliance with EPA
Method 21.

Selection should be based on the
instrument’s ability to measure the

compounds present over the defined
leak rate concentration range in a
safe, accurate and linear fashion. G
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"The Dome That MakesA Difference”

You can save a lot of $$$ by
INTEGRATING
our AirDomes with your remediation process!

AirDomes, Inc. has 25 years of experisnce
helping companies solve their environmental
snclosure neads. Our AirDome Systems are
uniquely suitsd for remediation, composting,
waste treatment otc...with pormansnt or
temparary structures designad and built to
your axact specifications]

[ AirDomes, Inc. Can Offer You...
* Complete Turnkey Systems
* Design Services
* Lease Financing
* General Contracting Services

[ Increased Operating Efficiencies...
* Enhanced Operating Process
* Year Round Processing
* Portability

(603) 641-DOME
AirDomes, Inc.
7861 SW Nimbus Ave. Beaverton, OR. 97005
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Make The
Environment
Everyone’s Business.

Today, environmental performance has to be the mission

of your entire organization. The DuPont Environmental

Seminar for Environmental Professionals, léd by experi-

enced DuPont managers, teaches you proven methods to

get everyone working toward the same goals. To learn more,

Environmental

Seminur Schedule For
Environmental Professionals

September 28-30 San Jose, CA
December 7-9  New Orleans, LA

On-site seminars are also available.

EP 9/93E

call 1-800-5632-7233.
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