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SEALING SENSE

Is there a new way to monitor fugitive emissions?

he October 2008 Sealing Sense discussed new optical
infrared technology authorized by the EPA for find-
ing leaks. This month we will review in more detail

the background, basis and future of this new way to monitor
fugitive emissions.

Background

Method 21 is the current work practice (CWP) required
by the EPA to detect and quantify leaks from components
handling volatile organic compounds (VOCs) and hazard-
ous air pollutants (HAPs). Method 21 has been in use for
more than 20 years. On April 6, 2006, the EPA published
a voluntary alternative work practice (AWP) in the Federal
Register. This new AWP allowed the use of optical gas imag-
ing to monitor equipment such as pumps, valve, connectors,
flanges, etc. After response to public comment, the final rule
was published in the Code of Federal Regulations (CFR) on
December 22, 2008.

Needs Analysis

The road to the final rule started in 1991 with a study per-
formed by the American Petroleum Institute (API). From
1991 to 1996, API analyzed 11.5 million fugitive emission
measurements from leak detection and repair (LDAR) pro-
grams. The intent of the study was to determine if certain
components or applications were more prone to leaks.

The analysis revealed that about 5 percent of the com-
ponents were responsible for 90 percent of the fugitive
emissions. Nearly all of the 90 percent were due to leaks
documented to be more than 10,000 ppmv. This small
number of leaking components responsible for almost all
of the emissions was random as to component type, process
unit and application. Although no clear criteria to predict
the occurrence of leaking components emerged from the
study, it did become evident that a method was needed for
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detecting large leaks to repair more easily and quickly. As a
direct result of the API study, development began on the use
of optical leak detection methods.

Optical Scanning

The AWP allows the use of optical scanning methods to

detect leaks instead of vapor analyzers (a.k.a., sniffers)

required by Method 21. This optical technology monitors

in real time the presence of leaks from valves, pumps, flanges

or any other components in the process plant. The method

requires the following:

* Documenting the monitor’s sensitivity

e Survey frequency ranging from 30 to 60 days depending
on the chosen sensitivity of the monitor

¢ Method 21 survey used once a year for verification and
to screen all the plant’s components

¢ Checking a component for leakage after it has been
repaired

* Retaining all documentation declaring that the facility
has chosen to comply with the AWP’s requirements

* Retaining all video records of daily instrument checks
and survey results for 5 years

Optical Scanning Technology

Detection of large leak levels requires a technology that will
quickly and easily find them without checking each of the
tens of thousands of components in the plant. The technol-

ogy emerging as the front runner is forward looking infrared
(FLIR), which allows a handheld camera to be pointed at the
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Table 1

Method-Property CWP Method 21 AWP — FLIR Optical Methods

Cost About $0.50 per component Some estimate about $0.22 per component, but
costs may be closer to CWP depending on the site
and frequency of surveys.

Time to perform | ¢ Labor intensive—requires each point to be measured. Many points are viewed at one time. Studies
¢ Time consuming—each component must be visited to indicate that AWP takes a quarter the time of
be monitored. CWP.
Data analysis Interpretation of data from surveys is straightforward. Regulatory interpretation of video records to

demonstrate inspection of every regulated
component needs to be put into practice.

Leak quantification| Leak quantification—ppmv No quantification. Only the presence of the leak is
detected within a specified sensitivity level.

Perception Necessary to achieve compliance New, efficient and easier. Not widely accepted.

Frequency Quarterly and yearly monitoring Every 60, 45 or 30 days depending on sensitivity
level chosen, plus one Method 21 survey per year.

Training Training required. Generally viewed as basic technician Higher skill level requiring training on camera use

skill level. and leak recognition.
Repair Monitor and repair only regulated components. Entire areas are scanned; regulated and unregulated

equipment are monitored.

Currently, there is no requirement to repair
unregulated equipment, but most end users will
attempt to fix unregulated components.

Safety LDAR technician is in potentially dangerous areas. Technician is not close to the leak point. There can
be a tripping hazard if the operator walks while
viewing through the camera eyepiece.
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EFSA Sealing Sense

component of interest. This technology is an extension of the
military application of night vision goggles in which IR light
senses the heat signature of objects, making them visible to the
wearer. With IR gas analyzers, the IR camera has been tuned
to see specific VOC/HAPs of interest. The IR light wavelength
is tuned to a range similar to that of the gases viewed. The IR
light is absorbed by these gas emissions and appears on the IR
viewing screen as a plume of black smoke.

FLIR systems do not quantify leaks. However, the require-
ment to calibrate daily to a known mass flow rate ensures that
the camera will see leaks of certain size. While there is no way
to accurately correlate Method 21 ppmv readings to IR camera
observations, it is generally accepted that standard FLIR equip-
ment will detect leakage on the order of 10,000 ppmv and
greater. The latest versions of FLIR system cameras report a
fivefold improvement in sensitivity.

Basis for EPA AWP

Questions have arisen because IR systems cannot reliably
detect leaks less than 1,000 ppm. The AWP authors rational-
ized that the method will achieve the same ends as Method
21 for two reasons. First, the API study indicated more than
90 percent of the emissions come from the highest leaking 10
percent of the components. These are easily detected by optical
methods. Second, EPA analysts determined that by allowing a

VOC leak detected with FLIR camera (Courtesy of FLIR Systems, Inc.)

lower sensitivity leak detection system and using it more fre-
quently (six to 12 times per year), emission reduction results
would equate to that of quarterly or yearly Method 21 surveys
at a leak compliance threshold of 500 ppmv.

Comparisons of various attributes and perceptions of

Method 21 and the AWP are in Table 1.

Conclusion

Quality to the Core

With more than 30 years of experience,
Effort is the foundry of choice for complex,
high-integrity pump castings—impellers,
casings, channel rings, diffusers, glands,
suction heads, and more.

Our ceramic core process yields cores
with as-cast waterways exhibiting a C30
typical finish, which can improve pump
efficiency by 10%. The Effort Foundry
ceramic core process also allows for use
of existing pattern equipment, whether it's
made of wood, plastic, or aluminum.

Effort Foundry meets your aftermarket
requirements through our “Fast Track”
expedited shipment program, shipping
parts in as little as one week. What's
more, our broad selection of alloys meets
any pump application.

Learn more at www.effortfoundry.com.

EFFORT FOUNDRY, INC.
CASTING QUALITY SINCE 1975
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As industry continues to increase invest-
ment in FLIR-based technologies, it is
apparent that the features and benefits
bring incremental value to users even
in the absence of EPA mandates. When
applied correctly, AWP arguably pro-
vides controls that are easier to imple-
ment and maintain than current LDAR
practices such as Method 21. Although
the AWP monitoring is more frequent,
the technology appears to be quicker,
cheaper and safer. The net result should
be speedier identification of leaks and
implementation of repairs, resulting
in lower VOC emissions. Reduced
VOC:s ultimately result in a safer, more
environmentally-friendly workplace, so
the AWP should continue to gain

momentum.

Next Month: What are the fine points
of pump  packing installation and

adjustment?

We invite your questions on sealing issues
and will provide best efforts answers based
on FSA publications. Please direct your
questions to: sealingsensequestions@fluid-
sealing.com.
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Fluid Sealing Association
This month’s Sealing Sense was contributed by FSA Members Jim Drago, A. W. Chesterton Co.

PE. and Chris Hicks. Carbon Etc.
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Experience for yourself why the Positive Displacement Sliding Shoe hazardous | Iq uids self-contained

o kit e Fo collection &
Pump is the US Navy and Industry first choice for many applications,

umping stations are
particulardy where simple, rugged construction, inherent self priming before they go con?pac? angd

and high suction lift can save time and money. down the eady-to-use for:

d 1 Waste treatment / Chemical storage
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Acid neutralization / Plating rinse water
Photographic and Laboratory solutions
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X 65 ft. TDH

Maintenance-free vertical pump
can run dry
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Corrosion resistant CPVC pump
and HDPE tank

Duplex systems with high level
alarm and electronic alternator

= Super suction; Self priming

» Splf -compersating for wear

# Safely runs during dry sction

= Gives full capacaty af high suction 181 { ko 27 1)

* Handlas clean, dirty and abrasive quids;
extremely viscous o free flowing

= Sngle oover access 1o few working parts

« Low shear, low emuisfcation charcteristics - Megator Corporation

Unitized replacement/ retrofit of
old sump pits

Custom systems are available

Visit our website for the latest
news and current apecials

{ideal for ol waler Separators) 562 Alpha Drive Call for our new catalog
* Positive displacerment; High efficiency Pittsburgh, PA 15238 _ o
« Capacties p 1 260 gom 1-800-245-6211 SERFILCO, Lvo.
» Pressures up 1o 250 e MmegaiDr.oom 847-509-2900 + 800-323-5431 + FAX: 847-559-1141
= Yersatie assemblios inf@megator.com Email: sales@serfilco.com « Web: http:/Awww.serfilco.com
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