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The challenge of the control and
treatment of VOC emissions

by Lauren A. Lyden, M.S., JLT
Research, Inc., & Jeanette Garr,
Ph.D., Youngstown State
University

As air qual-
ity standards
become
‘stricter, the de-
mand for im-
provements in
the control and
treatment tech-
nologies for
VOC (volatile
organic compounds) containing emis-
sions increases, creating a challenge to
research and development teams fo-
cused on designing efficient and cost
effective control and treatment meth-
ods.

Control and treatment of VOC and
organic HAP(hazardous air pollutant)
emissionsis generally accomplished by
the following methods: adsorption, in-
cineration, condensation, and gas ab-
sorption. Eachmethod has advantages
and disadvantages; the methodology
is usually chosen depending upon the
composition, temperature, and volu-
metric flow rate of the emission stream,
space constraints, and allowable instal-
lation and operational costs. :

Treatment of emission streams con-
taining a single VOC, such as methane,
is far simpler than treatment of emis-
sion streams containing multiple VOCs,

_arenecessary. . _

acid gases, reducing gases,and/or par-
ticulates. System design is more diffi-
cult in these cases, and often
“overtreatment” or tandemapproaches

Adsorption

Thechemistry involved in VOC treat-
ment methods is quite interesting and
complex. Adsorptionis one of themost

- commonly used methods, particularly

for controlling emissions from small
sources. Adsorption can be divided
into two general categories - physical
adsorptionand chemisorption. Chemi-
sorptionisrarely used for the control of
VOC emissions because it involves a

 less-reversible chemical bonding of the
“adsorbate (pollutant) and adsorbing

solid (packing) and is relatively expen-
sive. Physical adsorption utilizes the
principle of van der Waals force, a
weaker bonding of molecules of gas to
the adsorbent material, giving the ad-
vantage of reversibility and regenera-
tion. The adsorbed material can be
eitherrecovered (in concentrated form)
orincinerated. Regeneration is usually
accomplished by heating or extraction/
displacement.

Activated carbonisacommonly used
adsorbent because of its high surface
area and material hardness. Activated
carbon has between 800 and 1200 mg?/
g of surface area. The activation of the
carbon is accomplished by heating the
carbon in the presence of an oxidizing
gas. Onceactivated, thecarbon ishighly
adsorptive and can be used to treat a

wide range of organic and inorganic
compounds.

Activated carbon and other
adsorbents such as hollow aluminim

_spheres coated with catalyst, can be

employed in a fixed, moving, or fluid-
ized bed system. Fluidized bed sys-
tems are more expensive to build and
operate, but yield high contacting with
low pressureloss, and regenerationmay
be -accomplished within the system.
Fixed beds are less expensive and pro-
v1de longer packing life, but provide
: less contacting
per unit length
and require a
i larger pressure
| loss; because
- they are regen-
erated individu-
ally, most sys-
~ tems have at’
"~ least two beds
that can be alter-
natively shut down for regeneration.
Moving beds have properties in-be-
tween fixed and fluidized beds. The
useful life of the activated carbonbed is
determined through break-through
curves, where the concentrations of tar-
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Message from the Chairman

Thomas D. Kmiec, J.D., P.E.

The responsibility of The env:ronmenfal professional

As we approach the next millen-
nium, I feel that it is appropriate that
wereflectuponwhere we environmen-
tal professionals have gone, and where
we are going in the future. It has been
about 30 years since the first Earth Day
and the advent of a formal program for
the protection of the environment in
our country.

In those 30 years our country has
made great strides towards the protec-
tion of a resource that, until the early-
70's, was considered tobe without lim-
its and, consequently, we acted as if it
really was without limits.

Inordertoattain the successwehave,
laws had to be passed and regulations
had to be promulgated. Think about it,
if we wereleft to our own devices, what
makes anyone think that we would
have cleaned up our act on our own?

Since 1969, a mynad of laws have

been passed and an “order of magni-

FR‘OM THE EDITOR

The Northern Ohio Chapter Newsletter,
is published semiannually for members of
A&EWMA. David Marczely serves as edi-
tor. Dr. Marczely may be contacted at
(330) 375-5123 at Environmental Mitiga-
tion Group, 450 Grant St., Akron, OH
44311, Membership dues include sub-
scriptions to the newsletter. For member-
ship information contact Michael L.
Horvath at (330) 384-5964 or at Ohio
Edison 76 S. Main St., Akron 44308.

NOC-A&WMA MISSION STATEMENT
The Air & Waste Management
Association is a voluntary,
cooperative, non-profit organization
devoted to air pollution control and
waste management. The Northern
Ohio Chapter was founded in 1986
to bring together representatives of
industry, academics, government,
and the public in an atmosphere of
free exchange of information.
NOC is also sponsoring

two student chapters.

tude” of regu-
lations have
been promul-
gated. Most
laws and regu-
lations are
sound and
based on good
- science. Some
are knee-jerk reactions to specific inci-
dents which sometimes defy reason.

As environmental professionals, we
must look to the future for the purpose
of maintaining abalancebetween envi-
ronmental protection and economic
growth. I am a firm believer that envi-
ronmental protection and economic
growth arenotmutually exclusive!Itis
our responsibility to attain thisbalance
with good science and common sense.
This responsibility extends to all envi-
ronmental professionals whether they
are in the private secfor, the public
sector or in the academic sector.

We cannot accept the concept of re-
sponsibility without considering the
importance of accountability. In the
mid-80’s I had the opportunity to at-
tend classes on Loss Control Manage-
ment. As part of the course the instruc-
torpassed around the following plaque:

Accountability

This is a story about People named
Everybody, Somebody, Anybody and
Nobody.

There was an important job to be
done and Everybody was sure that
Somebody would do it.

Anybody could have done it but
Nobody did it.

Somebody got angry about that be-
cause it was Everybody's job.

Everybody thought Anybody could
do it but Nobody realized that Every-
body would not do it.

. It ended up that Everybody blamed
Somebody when Nobody did what
Anybody could have done.

I am sure that we all have experi-
enced this scenario at one time or an-
other during our careers. I would call
this scenario a passive lack of respon-

sibility.

What concerns me more is a trend I
see developing in this country. A trend
that I would call an active lack of re-
sponsibility. A scenario where profes-
sionals do not want to be accountable
for their actions. For example, if their
action results in something bad, they
would deny their part in it or blame
someone else.

Asprofessionals, wehave the tools to
think asituation through, logically, and
make a determination or judgement
based on the informationbefore us. We
have to give more thought to the poten-
tial results of our actions. If we are
wrong, we accept it, learn from it, and
try not to be wrong the next time.

You may notice that in the last two
paragraphs I said “professionals” and
not “environmental professionals”.
This wasno oversight onmy part.1feel
that this attitude of a lack of account-
ability is spreading into all fields of
endeavor today.

Having said all of the above, the
Message from the Chairman is that we
have to be accountable for our actions
in order tobe responsible environmen-
tal professionals.

Myr. Kmiec is president of T.D. Kmiec,

Inc., an environmental consulting firm.
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Spring Technical Conference

The NOC Chapter Spring Technical
Conference, held at Cleveland State
University on April 22,addressed
Multi-Media Inspections and empha-
sized legal asspects of the audit pro-
cess. Matt Tanzer, an environmental
attorney for GE Lighting gave his in-
sights into preparation for multi-me-
dia inspections. Bob Casarona, an at-
torney with Climaco, Climaco, dis-
cussed legal representation, while
Heather Austin, an attorney with Th-
ompson, Hine & Flory covered citizen
law suits. Mark Maloney from US EPA
discussed audit triggers, while Kevin
Clouse from Ohio EPA discussed audit
priviledges and Ohio EPA’s Multi-Me-
dia Inspection program and its differ-
ences from that of US EPA.
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/Update

US EPA & Title V current developments

by David W. Marczely, Ph.D.,
J.D., Environmental
Mitigation Group

Credible Evidence

of Title V by preparing FESOPs

were generally wise to have done
so, especially inlight of recent U.S. EPA
activities concerning Credible Evi-
dence, Periodic Monitoring and Title V
review. Credible Evidence has been
reported here earlier. Inbrief, U.S.EPA
has taken a clause out of the Clean Air
Act Amendments of 1990, which allow
state and federal enforcement agencies
to use any credible evidence in addi-
tion to the standard reference methods
todetermine thelength of a violation as
a means of determining the penalty.
U.S. EPA now insists that any credible
evidence can be used to determine
whether or not a violation actually ex-
ists.
Referenced Test Methods

Most control limitations in the fed-
eral rules and in State Implementation
Plans (SIPs) were based on technologi-
cally and economically achievable data
derived from tests employing standard-
ized reference methods. Most of these
rules indicate that the referenced meth-
ods are the means of demonstrating
compliance. The Credible Evidence
rule allows federal and state agencies
and any citizen to bring an enforce-
ment action even though referenced
method tests demonstrate compliance,
provided that other data indicate oth-
erwise. The fact that at trial the facility
may prevail because the referenced
method may be the better credible evi-
dence is irrelevant. Most enforcement
actions and citizen suits never go to
trial because of the cost of litigation.
Clearly not all citizens suit groups are
nefarious, but under citizen suit provi-
sions in other environmental statues
some organizations have been sus-
pected of legally extorting money by

I nmy view, facilities that opted out

settling suits in return for inflated legal
fees, for such charges as failing to file
monthly Discharge Monitoring Re-
ports.

'US EPA Title V Review

In reviewing Title V permit applica-
tions, U.S. EPA has been insisting that
language be placed in the permits that
would assure that the referenced
method would not be the sole deter-
miner of compliance. Effectively, U.S.
EPA has written out of the Clean Air
Act a major compromise in the 1990
amendments, the Permit Shield. The
shield was to protect the facility by
confining compliance to the four cor-
ners of the permit. Credible Evidence
makes compliance open ended.

Title V Certification

The credible evidence permit lan-
guage also creates a problem with the
annual certification that a facility of-
ficer must sign. Can the vice president
or plant manager sign the certification
when the referenced method test listed
in the permit indicates compliance
while other known information indi-
cates otherwise? The certifier likely
will have to weigh the evidence as
would a jury. The problem is in being
wrong, since a false certification is a
criminal offense.

Periodic Monitoring

Credible Evidence is compounded
by U.S. EPA’s new Periodic Monitor-
ing Guidance, now in draft. A review
of this draft makes one wonder how
U.S. EPA can impose what appears to
be new requirements without going
through notice and comment
rulemaking as required by the Admin-
istrative Procedure Act. A look at the

. process of Title V review reveals the

strategy. The requirements donothave
to go through rulemaking if the facility
accepts the restrictions in the Title V
permit. U.S. EPA merely insists that
the monitoring be inserted in each per-
mit individually. If they are not, U.S.

EPA can merely veto the permit. Now
here is the catch. The veto is merely a
60-day stay. If the facility does not
accept the permit after 60-days, the
permit is rejected. The facility would
then have to take the U.S. EPA to court
and prove that the agency was arbi-
trary and capricious. This burden of
proof is very high, especially in light of
Supreme Court decisions which give
deference to agency discretion. Even if
thefacility wins, itis possible thatit will
be held in violation of operating with-
outpermitsfrom thedateof veto. There
is also the possibility that if U.S. EPA
prevails in court, that the state would
lose jurisdiction over the permit during
the process. The facility could end up
with a permit in which all administra-
tion would be handled directly with
U.S. EPA during the life of the permit!
SiPs, CAM & MACT

Periodic Monitoring basically is in-
tended as a gap filler. It doesnotapply
if adequate monitoring has already been
established in an NSPS, MACT, CAM,
NESHAP or SIP rule. The SIP rules are
basically the state rules with a few ex-
ceptions. The Compliance Assurance
Monitoring (CAM)rule applies to emis-
sionunits thatby themselves are major,
and for most such facilities does not
apply until the current or pending Title
V permitisrenewed inabout five years.
MACT rules are already in effect for
some HAP sources and go into effect
for most others in about 2001. How-
ever, the draft guidance indicates that
Periodic Monitoring applies to MACT
or CAM units in the period before
MACT and CAM require its special
monitoring. A facility thereforemaybe
forced to implement costly Periodic
Monitoring that may be different from
the MACT or CAM monitoring or
implement MACT or CAM now. By
merely issuing guidance, U.S. EPA has
effectively eliminated these MACTand

CAM implementation dates that were
Continued on page 7
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VOC emission controle continued

get VOCs are detected by sensors at the
outlet of the bed.

Regeneration is often achieved
through one of three methods: contact
with a hot inert gas, contact with low-
pressure steam, or pressure reduction
over the bed. Steam desorption is the
most commonly used process.
Incineration

Incineration, or combustion of the
pollutant, is another common VOC
treatment technology. Complete com-
bustion, or oxidation, of pure hydro-
carbons produces carbon dioxide and
water. Sulfur and nitrogen compounds
produceacid gases, and limited air sup-
ply results in the formation of carbon
monoxide. Complex organic com-

pounds may not oxidize completely in .

the residence time, and ash may form.
And, of course, if halogens are in the
pollutant stream before the combustor,
they will still be in the product stream.
Most VOC oxidation must be done at
high temperatures, unless catalysts are
involved. Flares, thermal oxidizers,and
catalytic converters all use oxidation
chemistry to treat VOC emissions.
Flares are most often used to treat
moderate to high concentration, large
volume releases of VOCs, and are often
employed in emergency relief systems.
They must always be positioned high
enough so that there is no danger to the
process area. All of the heat produced

by the combustion process is lost when -

flares are used.

Thermal oxidizers utilize tempera-
tureand residence time toachieve treat-
ment of VOCs. Most thermal oxidizers
are designed to treat emission streams
with maximum VOC concentrations of
25% of the LEL (lower explosive limit).
In order to determine the optimal tem-
perature and residence time necessary
for VOC treatment in a thermal oxida-
tion unit, the composition and concen-
tration of the VOC emission must be
known. Temperaturesrequired for 99%
destruction of common simple VOCs
range from a low of 625°F for trichlo-
romethane to 1150° F for benzene.

Catalysts are used to allow the reac-
tion to proceed faster and at lower tem-
peratures. Catalysts used to enhance
the oxidation of VOCs are usually noble

4

metalssuch as platinum and palladium.
These catalysts are placed in the same
unit as the thermal oxidizer, after the
burner unit. Gases pass through the
catalyst bed, and the catalytic oxida-
tion occurs. Catalyst beds mustbe able
to withstand high temperatures and
must be designed so that a minimum
pressure drop is created when the gas
passes through thebed. They alsomust
be able to withstand mechanical wear.
Most often, the catalyst is deposited on
aluminainahoneycomb configuration;
high-temperature ceramicmaterials are
commonly used.

Catalysts are employed in the cata-
lytic converters found in today’s auto-

" mobiles. Exhaust gases pass through

the catalytic converter unit before be-
ing discharged to the atmosphere. By
utilizing catalytic converters, thermal
oxidation of the byproducts of incom-
plete engine combustion can be safely
accomplished at temperatures much
lower than would be required without
the aid of catalysis.

Condensation

- Condensationand gasabsorptionare
most commonly used for highly con-
centrated VOC streams thatare advan-
tageous to recover, and the relatively
largeexpense is warranted. Condensa-
tion employs a drop in temperature
and/or increase in pressure to cause
the VOCs (and other compounds with
vapor pressures less than and equal to,
or near, the target VOC, often water
vapor) in the emission stream to con-
dense. The cleaned air stream is sepa-
rated from the condensate containing
target pollutants. In many cases, very
large temperature drops are required
to achieve effective condensation, re-
quiring significant energy investment
to accomplish cooling. In some cases,
the temperature required to achieve a
high removal efficiency may result in
the material freezing on the cooling

coils, making frequent defrosting nec-

essary.

Condensationisused torecover gaso-
line and fuel vapors at gasolineloading
terminals and in gasoline dispensing
facilities. At gasoline dispensing facili-
ties, the temperature differential be-
tween the ambient air and the under-

ground storage tank facilitates vapor
condensation in warmer climates. Con-
densers are also used in the adsorbent
regeneratfion process to separate sol-
vents from the steam used to regener-
ate the activated carbon.

Gas Absorption

Gas absorption involves absorption
of a gas into a liquid. The solubility of
the component of gas to be recovered
in the carrier liquid determines the
transfer rate. Water can be used for
recovery of water-soluble compounds
such as acetone and low molecular
weight alcohols, which can later be
separated from the water using distil-
lation. Thermodynamic phase dia-
grams provide information for opti-
mal temperature and pressure ranges,
and help the designer avoid azeotropic
points. Additives are often used to
increasethe effective mass transferrate
of the pollutant from the gas phase into
the liquid phase, affecting the surface
tension and reducing interfacial resis-
tance, increasing the apparent solubil-
ity, and maintaining small indepen-
derit bubbles. Gas absorption can be
expensive, however, and itis generally
used only to recover VOCs that have a
secondary market value. Gas absorp-
tion techniques are used for the recov-
ery of a variety of chemicals in the coke
manufacturing industry. There are of-
ten called scrubbers.

VOC treatment technologies are an
added cost to the manufacturing pro-
cess. Minimizing this cost, while maxi-
mizing treatment efficiencies, is a con-
tinual challengeto engineersand chem-
ists involved in system design. Asa
greater understanding of the chemical
mechanisms involved is achieved, im-
provements in treatment technologies
will occur. The quest for higher treat-
ment efficiencies to satisfy the regula-
tory community, and lower costs ob-
jectives to satisfy the manufacturing
community, will continue to be a driv-
ing force for researchers in this field
well into the next century.

Ms. Lyden is President of JLT Research,
Inc., an environmental consulting and re-
searchfirm in Youngstown,& Dr. Garr is
Associate Professor of Chemical Engineer-
ing at Youngstown State University.
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CSU Student Chapter
Activities

by Walt Kocher

The Cleveland State University Stu-
dent Chapter of A&WMA has re-
newed its’ activities a bit early this
year due to a switch by CSU from
quarters to semesters. The planned
activities for academic year 1998-99
include monthly meetings (with pos-
sible guest speakers to be deter-
mined); participationin the Engineers
Week Display Contest; competing in
the WERC international environmen-
tal design contest; and fund raising
activities.

The new officers are: President-
Wendy Fast; Vice-President-
Lawrence Osborne; Secretary-Brandi
Sabino and Treasurer- Russell
Wahlay. The WERC contest team
will be headed by Project Manager
Matthew Dalton and Project Engi-
neer Francis Chontos. The WERC
team will also include members Jen-
nifer Heard and Cecilia Miller.

The WERC contest topic has not
yet been decided. The four topics
under consideration are: Mine Tail-
ing Stabilization; Innovative Landfill
Closure Cap; Pipeline Waste Re-
moval; and In-Situ Soil Decontami-
nation for Explosives. The contest
requirements include submission of
afeasibility study report plus design,
construction and testing of a bench-
scale unit. At the contest site in Las
Cruces, New Mexico in mid-April,
they will also make a formal presen-
tation of their proposed solution, treat
a representative sample using their
bench-scale model, and provide sev-
eral poster/bench-scale talks to a
variety ofjudges and guests. Further
information regarding this contest is
available on the Internet at
www.werc.net.

Dr. Kocher is Associate Professor of
Civil Engineering & AWMA student
advisor at Cleveland State University.
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ADVERTISEMENTS
The Narthern Chio Chapter of ASWMA would like to thank the
following advertisers for their support. If your company is
interested in supporting the Association through

advertising, please contact Bob Perry at (330) 761-4485.
Ads are S40/yr. for 2issues.

Envisage
Environmental
Incorporated
P.0.Box 152 -
Richfield, Ohio 44286

* Stack Testing/ EPA / ASTM / MACT Tesling
*EPA Air Permits/ Title V Peruilting

* Safety & Hygiene Audits / Written Safety Programs
* Indoor Air Mouitoring / Noise Monitaring

* Phase I, I, M1 Site Assessments

* Storm Water & Waste Water Sampling

Providing Practical Cost Effective Sohutions To Eavironmenta! Problems
P.0. Box 152 Richfield, Ohio 44285
Internet: hitp/Awww eavisage-env.com Email: envisage-env@envisage-env.com
1-800-878-09%0

+ Drinking Water < Bioassay
« Wastewater  * Microbiology
o Hazwaste  « Mobile Lab/Field Services
Sandra G. Thomas-Fox
Corpont e & Mrketing Marer
7% MARION WALDO FD, MARION, OF £550 / RT3 5

Burgess & Niple, Limited
Engineers and Architects

Matk R, Rowland
" 5085 Reed Road

; Columbus, OH 43220
614 4592050

EUHGESS
BN LIPRLE

Concord Environmental Services
has been acquired by BHE Environmental, Inc.
Call us at our new focation in Cleveland, Ohio to leam
more about these exciting changes!
330-405-1919
Stack Testing Envlronmental Geology and Hydrogealogy
Air Monitoring/Ambient & lndw Environmental Site Assessments
- OSHA Compliance nd Moniforing Industrial Hygiene and Safety
Asbesios and Lead-based Paint Regalatory Compliance and Permitting
Chemical Analysis Risk Assessment
Emergency Response Site Remediation
Engineering Design Waste Maagement
Home Office Columbnas Office Qleveland Office
11733 Chestardale Road 449 Diplomacy Drive 9221 Ravenna Road, Suite D-1
Cincinnati, Ohio 45246 Columbus, Obio 43228 Twinsburg, Ohin 44057
(513) 326-1500 (614) 7714100 {330} 405-1919
FAX (513} 326-1550 FAX (614) 7714090 FAX (330) 405-1928

MIDDOUGH

ENVIRONMENTAL SERVICES

{001 Esst 13 Stest« Cloveend, OH 1143665
Phore (216)771-2060 Fax 216) T74-2074

Rir & Salid Waste Management
Gansulting Engineering Services
R‘SOGI\}L

1 Berea Commons, Sula 21§ Berea, Otio 44017
26243554 FAC2032789

AMERICAN ANALYTICAL LABORATORIES, INC.

“Service Is Our Science”
¢ OEPA-VAP Certified Brownfields Analyses
o AirToxics e Stack Analyses o Industrial Hygicne
¢ Groundwater and Drinking Water Analyses
o NPDES and Stormwater Sampling and Analysis

AIR/INDUSTRIAL HYGIENE ENVIRONMENTAL ANALYSIS

AIHA ACCREDITED OHIO EPA CERTIFIED
1-800-837-2251 FAX (330)535-7246
(330)535-1300
hittp:\wwew.aalinc.com email: AAL@imperium.net

@ HB ENGINEERING, INC.
)

. ' ENVIRONMENTAL CONSULTANTS
AND DESIGN ENGINEERS

We Bring Expertise fo Work for You,

ENGINEERING AND EQUIPMENT DESIGN
*  Fume Tnclaerators, Baghenses, Serabbers
+ Wastewater Treatwsee! Muais
& QOnsile [ndustrial Prefrestment Systems

ENVIRONMENTALPROGRANIS

Conaplete FaciBty Compliance Andits
Alr Peraltting & Madelleg

NPDES & Storm Water Bermittlag
Stans Water & Wastewsier Sempling
OSHA Safety Progras & Training
Tadear Alr Quality Monituring

Sefid & Fazacdens Waste Munzgement
Pellatien Preveation Pamy

POTVY Magagement

P L L

Nafionwide Service  1-400-536-2040

9841 YORK ALPHA DR, UNTED {440 130-1500
NORTI! ROYALTON, OB HI38351  FAX (340) 1801050













