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C JNoise G.J EnergycontfoV
o .J SoIICl Waste energy conservation

Disposal H ..I None 01 the above
E Jlndustnal

hygiene

F. Which of I"" following publlcl1lon. 00 you
lec.I.... personilly Iddr...ed 10 you? (check"
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..I (22) TaXlila ..1(331 Pnmary Mlltal
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819 .J $100,001-$200,000
820 :l $50,001-$100,000
821 :l $10,001-$50,000
822 .J 55,000·$10.000
823 :l Under $5,000

J. How Immediate Is your need lor
the selected products/service.?
(Select one)
824 :l 0·3 months
825 .J 4-6 months
826 J 7-9 months
827 :I 10-12 months
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RAAS - Reference
Ambient Air Sampler

smyrna,
Toll Free 800-24''''
Phone (770)319-9999
Fax: (770) 319-0336

Circle 105 on card.
MST· Manual

Sampling Train
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WHAT'S IN IT FOR YOU?
When you select an Aquastore tank, you receive a glass-fused-to-steel tank thaI

reflects years ofexperience. Aquastore tanks also feature our exclusive Edgecoat'" pro-

cess for added corrosion resistance. With the development of Glass 97™, titanium

=AOUA;;STORE~II Tanks

have low maintenance costs.

storage needs. They are ready to assist

Aquastore dealers have the knowledge

and products to respond to your liquid

ith Harvesfore Products manufac-

interior coating to increase the toughness

dioxide has been incorporated into the

Aquastore liquid storage tanks with Glass 97 coating. What you

wi IJ surprise you.

design standards and Glass 97 is ANSI/NSF 61

certified. Our bolted tanks meet AWWA-DI 03

turing facility is ISO 900 I quality system

Aquastore is aregistBfed tradema~ of A.O.
Harvestofe Products, Inc.
Glass 97 and Edgecoat are tradem
A.O. Smith Harvestore ProdUcts,l

certified for potable water storage. Aquastore tanks can be assembled rapidly and

A.O. Smith Harvestore Products, Inc.
345 Harvestore Drive
DeKalb, IL 60115
815-756-1551 Phone

815-756-7821 Fax

Circle 106 on card.
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roods and agriculture, soil-derived
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human health and what strategies
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hom the editor

Is EPA Too Particular
About Particulates?

Once again industry and the U.S. Environmental Protection Agency are at odds
with one another. This time many members of the regulated communiry are un

happy because the EPA announced lasr December that it intends to tighten the cur
rent air qualiry standards for particulate matter (PM) and ozone.

Particulate matter represents roughly 6 percent of the total human-caused emissions
in the United States and is produced at an annual rate of about 7 million metric tons.
The size of particluates is highly variable. The largest particles, with a diameter larger
than about 10 pm, are generated eithet by natural causes (windblown dust) or by
grinding naturally occurring materials, like coal, sand or lime. [n contrast, the finest
particles fall in the 0.002 pm to 0.1 pm tange. They can be very reactive on their sur
faces and serve as sites for the deposition of heavy metals like selenium, arsenic and lead.

Published in 61 Federal Register 65780, the proposed rule for fine particles, those 2.5
pm or less, sets up an annual standard of 15 micrograms per cubic meter (pg/mJ) and
a 24 hour standard of 50 pg/mJ •

The change is meant to give more protection against a wide range of health prob
lems, including premature mortaliry, increased respiratory symptoms and disease, de
creased lung function and alterations in lung tissue and StruCture.

The impetus for the EPA's action is the recent lawsuit, American Lung Association vs.
Browner, (DC Arizona, No. 93-643), in which the court ordered the EPA to release by
July 19 a final decision on whether it will revise the existing air qualiry standards for
particulate matter and ozone.

As soon as the EPA announced the proposed PM standards, many companies and or
ganizations stated they thought the EPA was being toO stringent. They argued their costS
will increase out of proportion to any health benefits from the stricter air standards.

For example, Paul Bailey, the American Petroleum Institure director, said the EPA's
preliminary COSt estimates for the PM rule, roughly $6 billion a year, are far toO low.
He estimates the new standards could cost as high as $19.6 billion for the Midwest
and Northeast regions alone.

Other opponents include representatives ofsmall business groups who assert the new
PM standards will have a severe economic impact on small businesses and are "pre
mature" at this time.

Additional conttoversy surrounds the EPA research plan developed for assessing fine
PM's health impacts because it's based on the questionable presumption there's a
causal relationship between PM2.s pm or less and increased mortaliry. Most scientists
agree that much more research is needed to better understand PM, .S and its effect on
human health. The agency needs to find out what rypes of particulates are impacting
what rypes of people.

With so much inconclusive data, it's difficult to determine if the EPA is being overly
exacting with the new PM standards or is taking reasonable action to protect human
health. One sure bet is that even if the EPA enacts the proposed standards on July 19,
more debate and litigation will certainly follow.

~)(~
Angela Neville, JD, REM
Editor, Environmental Protection
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UNDERGROUND
TANK DEADLINES ARE

"JUST AROUND THE BEND"!

Environmental Associates, Inc.

790 East Market Street, Suite 270 West Chester, PA 19382-4806
(610) 344-3380 FAX: (610) 344-3388

email: LexiconEn@aol.com

Regional Offices in Metro-New York and New England

The 10-year USEPA
Compliance Schedule
ends on December22,
1998and this could
affectyou!

It's the Law. ..

Federal USEPA40 CFR 280
TectIniCal Standardsand

Correcti\leAction Reql:.lirements
for Owners and Operators
of Underground Storage

Tanks(USJ)

Circle 107 on card.

Penalty signs ahead
There's no turning back! If you
want to avoid fines, your
regulated tank systems must
meet standards. First, they
must be corrosion-resistant
(single wall for petroleum -
secondary containment for
hazardous substances). They
must also have spill and overfill
prevention equipment and
release detection. All
installations must also be
certified.

You have options
1) You can upgrade your
existing systems to meet the
new standards. 2) Replace

tL
LEXICON

potential trouble makers with
new underground or
aboveground tank systems.
Or, if you don't need the
storage, 3) close your tanks.

What's the best route?
Call Lexicon. We're storage tank
experts. Our experience with
fleets helps us to spot danger
signs and map out alternative
routes to avoid tolls.

If your tanks are already in
compliance, we'll help you
manage to keep them that way.
Environmental compliance may
not be afree ride, but it's the
highway tothe future!
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Heat Out Contaminants
NEW YORK-Successful field tests
demonstrated that the use of hear with
traditional "pump and treat" soil remedi
ation dramatically improves cleanup
rares ar fuel- or solvent-contaminated
sites. Engineers and the Lawrence Liver
more National Laboratory (LLNL) and
the University of California used six
steam injection and electric heating wells
to surround the spill. Three additional
heating wells were placed near its center
to remediare more than 10,000 gallons
of gasoline trapped 20 feet below the
standing water table. Within a year, ap
proximately 100,000 cubic yards were
cleaned, resulting in removal of more
than 99 percent of the contaminant.

Radioactive
Waste Stabilizer
HOUSTON-Silica gel, the same pro
ducr packed in new shoes to keep them
dry, may stabilize radioactive materials.
Silica gel treatment technology to stabi
lize high-level liquid radioactive waste
(HLW) was developed by the Russian
Research Institute of Chemical Tech
nology. The gel adsorbs a liquid waste
solution to obtain a stable solid product.
Although additional studies are needed
in the United Stares before rhe process
will be used to srabilize and recover sur
plus weapons marerial, the Russian
Insritute's initial results are promising.

Brownflelds Dispute
WASHINGTON, D.C.-Redevelop
ment offormer industrial areas or
brownfields is a disputed topic in the
U.S. House of Reptesentatives.
Accotding to a House Republican staff
member, it should nOt be reformed sepa
rately from rhe superfund statute. At a
Washington Legal Foundation briefing,
Nandan Kenkeremath, majority counsel
for the House Commerce Committee,
harshly criticized recent brownfields bills
introduced by House and Senate Demo
crats. Kenkeremath suggested reforming
the superfund program before budgeting
money for in fiscal year 1998.

Cleaner Cars
WASHINGTON, D.C.-Eight envi
ronmental and public-interest organiza
tions notified the EPA that they plan to
sue to open the door to cleaner cars in
the 12 northeast states and the District

II Environmental PROTECTION

of Columbia. The action is intended to
help the northeast meet its clean air
goals and protect public health by
opening the region's market to the ultra
clean vehicles now becoming available in
California. The organizations sent a
formal "notice of intent" to rake legal ac
tion if the EPA does not act within 60
days. Organizations in the following
cities signed the notice: Philadelphia,
Penn.; Albany, N.Y.; Washington, D.C.;
Boston, Mass.; Augusta, Maine;
Trenton, N.J.; San Francisco, Calif.; and
Cambridge, Mass. The coalition hopes
to counteract pressure on the EPA from
oil and auto companies.

Mixed Waste Management
SACRAMENTO, Calif.-The
California Environmental Protection
Agency's Department ofToxic Sub
stances Control (DTSC) approved a
U.S. Department of Energy Site Treat
ment Plan to manage mixed waste-a
combination of hazardous waste and
low-level radioactive waste-at law
rence Livermore National Laboratory in
Livermore, Calif. The laboratory will
treat some mixed wastes onsite and ship
the remaining mixed wastes to autho
rized our-of-state treatment facilities.

Bloslurping
PATUXENT RIVER, Md.-New tech
nology known as bioslurping is being
tested at Patuxent River Naval Air
Station to remove and purifY contami
nated ground water. The site was conta
minated at the primary fuel storage
location from leaking underground
storage tanks and abandoned pipelines.
Bioslurping extracts contaminated
groundwater, fuel floating on the
groundwater surface, air and vapors. By
removing vapors and air, oxygen gets
pulled into the ground from the atmos
phere to narurally break down free
floating petroleum into water and
carbon dioxide. It gets its name from the
system's ability to enhance the natural
breakdown of petroleum products by
naruraJly occurring micro-organisms and
the slurping noise it makes. The tech
nology was developed by the Strategic
Environmental Research and Develop
ment Program (SERDP), a joint
Department of Defense, Department of
Energy and U.S. Environmental
Prorection Agency venture. m
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..ME
STGC/MS

SIGNEDIG.
IT SEEING.

Introducing HAPSITE'; the first portable GC/MS that lets you
see the answers before you leave the site.

VOHAPs analysis just got easier, and quicker, so the field operator doesn't tune or calibrate the
and less expensive, and less time consuming, GG/MS. Using buill-in internal standards, HAPSITE

and more reliable. ensures accurate calibration
No, it's not too good to for greater confidence in

: be true. II's what the indus- test resulls.
try has been waiting for- HAPSITE also offers total

the first truly field-portable instrument to provide flexibility for multiple applica-
on-site analysis of VOHAPs. tions. It can be used in asurvey

HAPSITE literally changes the way VOHAPs mode (MS only) for fast screening, or in aGG/MS
analysis is done. Ballery-powered, lightweight and mode when confirmatory results are required. In
weatherproof, this new instrument will accurately either mode, it has full scan or SIM capability.
speciate and quantify VOG emissions right on the And it's only available from Inficon, aworld
spot, giving you the certainty Ihat your field crew leader in Ihe design and manufacture of analyti-
will only have to lest once. cal instruments.

And it's easy to use. HAPSITE doesn't require II you're involved in VOHAPs analysis, now you
any special knowledge of mass spectrometry, can spend alot less time site seeing. .'.OSTE.'.

- because an internal processor Call 1:800-223-0633 for ISO 9001
interprets and displays the more Informallon. MAY , •• 3

results II's self-tuning, too, E-mail: reachus@inficon.com hllp://www.inlicon.com

See us at AWMA, Booth #1937/1939 • Circle 108 on card.

OPE N I N G THE FIE L D ToN E WiD E AS- INFICON



in prtnt Compiled by Ashley Blyth

Check out some ojEP sfavorite
catalogs, brochures; books and
reports available this month.

ENGELHARD'S UNIQUE
caralytic and thermal

FOCUJed clean-air
eoIution. (or industryA .~____

oxidation control
technologies for VOCs, No,
and other pollutants is
featured in a new brochure. It
also outlines how Engelhard
can provide a complete
turnkey capability, from
problem evaluation ro project
design ro maintenance.
Engelhard Corp.
Circle 171 on card.

SYSTEM 1010 HANDSFREE
Uniflow from Conrrolotron is

s~ 1010 iIANDSfREE Uniflow

described in a new full-color
brochure. Features include
transit-time, volumetric flow,
mass flow, pipewall thickness
gauge, pipewall flaw gauge,
reflexor flowmeter, thermal
energy flowmeter, liquid
analyzer and interface
detector. Conrrolotron.
Circle 172 on card.

ENVIRONMENTAL COMPLIANCE
AUDITfNG SOFlWARE REpORT

10 IEnvironmental PROTECTION

compares software packages
that help you find out if your
facility is in compliance.
Twenty-two systems and
comparison tables are
included. Take advantage of
the EPA's new Audit/Self
Policing policy and meet ISO
14000 requirements. Donley
Technology.
Circle 173 on card.

GEMS SENSORS 1997 catalog
features level, flow and

Ii 'd
~
How&
~

pressure products in a concise,
easy-to-use format for the
OEM and end-user alike. The
Qwik Piks~ section contains
product solutions that are
available off-the-shelf for
same-day shipping.
Gem Sensors.
Circle 174 on card.

oratory Products Catalog 6
Electrochemistry Handbook
features new ptoducts like a
BOD analysis model, a water
proof multiparameter meter

CORPORATE CAPABIUTIES
BROCHURE overviews the

/' industrial skills training
and consulting services
and is available in English
and Spanish. It describes
the full-service training
solutions available in
video-based, compurer
based and interactive CD
ROM formats. Williams
Learning Network.
Circle 170 on card.

and a flow meter. Available in
English, French, German and
Spanish. Orion Research Inc.
Circle 175 on card.

describes a comprehensive
line of supplies and services
for mass spectrometers, gas
chromatographs, liquid
chromatographs, vacuum
systems and accessories for
related laboratory
instrumenrs. Scientific
Instrument Services.
Circle 176 on card.

NALGENE NON-METALLIC

Sanitary Processing Systems
Brochure features innovative
systems that provide maxi
mum fluid mixing, storage
and transfer efficiency for the
pharmaceutical manu
facturing, chemical pto-

cessing, electronics and dairy
processing industries. Nalge
Nunc International.
Circle 177 on card.

quick selection of standard
off-the-shelf linear motion
systems. The new 340-page
full-color Advanced Linear
Motion catalog details unique
systems and accessories.
Thomson Industries Inc.
Circle 178 on card.

THE FORENSIC LABORATORY
product line from Misonix
features forensic evidence
cabinets, ductless fume
enclosures, chemical work
stations, ductless fume
extractors and the LAB
CAIRE~ PCR Prep Station.
Product descriptions are
available in a new 6-page fuII
color brochure. Misonix Inc.
Circle 179 on card.
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Orcle 109 on card.

Call1-80o-REGSCAN (1-800-734-7226)
for details or get all the information
you need from our web site at
http://www.regscan.com.

~nvironmental/~
Ennex® customers
receive this change

April,
BNA Environmelll
Library customers
receive this change

.J-ry 14
• Change to 40 CFR

published in Federal
Register
(62 FR 1835)

The Power to Peiform.

marketing@regscan.com. http://www.regscan.com
One Executive Plaza. Suite 300 • 330 Pine Street. Williamsport· PA 17701

REGSCAN

IT you think this is exciting, you'll want to fasten your
seat belt for what we have planned next.

There's Only one way to get the information faster 
Internet. And RegScan has you covered there too with

featured Internet-based product - RegScan Liv ITM.



cover story

FROM DIRT

TO TOXIC DUST
Outdoor air is a community resource requiringprotection .from

particulate pollution by fine soil-derivedfugitive dust.

By Richard A. Sullivan, P.E.

T
wo long-term national epidemio
logical studies involving over half
a million people in 151 ciries in
dicate that more people may be

dying from causes attributable to par
ticulate air pollution each year than are
killed in automobile accidents. Because
of the damaging health effects from air
borne particles at concentration levels
below the current National Ambient
Air Quality Standard (NAAQS) for
particulate matter, which is one of the
six NAAQS priority pollutants, the
U.S. Environmental Protection Agency
is under a court-ordered schedule to
issue a revised particulate standard by
July 19, 1997.

Particulate matter is either emitted di
rectly into the atmosphere (primary par
ticulates) or Jormed by atmospheric
chemical reactions that convert precur
sor gases into particles (secondary partic
ulates). Primary particulates include soil
derived dust, elemental carbon and soot
formed from incomplete combustion of
hydrocarbon fuels and solid particles
from waste incineration. Primary parti
cles from point source combustion emis
sions are controllable with filters, elec
trostatic precipitators and air scrubbers.

Sources of soil-derived fugitive dust are
either natural from windblown dust or
anthropogenic from construction and de
molition, mining and quarrying, traffic
over paved and unpaved roads, railroad
tracks, waste collection and disposal and
agriculture. This primary particulate pol
lution is significant as evidenced by the
EPA's recent estimate that about 70 per
cent of its PM" emissions inventory is
comprised of fugitive dust.

121 Environmental PROTECTION

Particulate Regulations
In 1971, under the then recently enacted
Clean Air Act (CAA), the EPA set the ini
tial NAAQS for total suspended particu
lates (TSP). It encompassed all forms of
airborne particulate matter at 260 flg/m'
24-hour concentration. By the late 1970
smaller inhalable particles were recog-

Sources of soil-derived

fugitive dust are either

natural from windblown

dust or anthropogenic

from construction and

demolition, mining and

quarrying, traffic over

paved and unpaved

roads, railroad tracks,

waste collection and

disposal and agriculture.

nized as being more significant to human
health than relatively large particles. In
1987, the EPA replaced the TSP standard
for inhalable particles having an aerody
namic diameter of 10 flm (PM,,) or less at
150 flg/m' 24-hour concentration. The
PM" standard does not specifY chemical
composition of the particles.

Recent national and international epi-

demiological studies reveal that the most
damaging component of inhalable parri
cles to public health is the fine particle
fraction. Acting under its court-ordered
schedule, the EPA unveiled on November
27, 1996, a proposed new standard for
public comment to cover fine particulate
matter having an aerodynamic diameter
of 2.5 flm (PM,,) or less-smaller than
one-tenth the diameter of a human hair.
The proposed more stringent PM" stan
dard is 50 flg/m' per 24-hour concentra
tion and average 15 flg!m' annually.

Soil-derived Fugitive Dust
Fugitive dust is derived from either clean
soil or soil contaminated by leaks, spills,
disposal of hazardous substances, chemi
cal fertilizers and pesticides. The severity
of fugitive dusr pollution depends greatly
on natural or mechanically generated
wind speeds and to a lesser extent, the soil
type and its moisture content. Wind
blown dust is more prevalent in the drier
central and western states where soil mois
ture is frequently less than 10 percent.

Wind sweeping across unvegetated
land rolls fine grains of sand over each
other into small piles and alsopicks up
the smaller silt particles and transports
them short distances within the ground
based air layer. Clay particles picked up
by surface wind will float in the atmos
phere, traveling great distances by advec
tion, dispersion and diffusion. Rain and
snow reintroduce airborne dust particles
into the ground-based air mixing layer.

Human Health
The human respiratory system has an
elaborate mechanism to remove parricles
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Figure 1a Range of Particle Sizes

Figure 1bClay Particle

Particle Diameter, pm
100 10 1 0.1 0.01

Adsorbed Layer

el surfacing, tarpaulin and plastic cover
ings, vegetation planting and restricting
vehicle speeds are used to prevent or re
duce PM" fugitive dust emissions from
construction and demolition activities.
Watering is a common measure for which
reclaimed water should be used.

Under CAA requirements for persistent
non-atrainment areas of PM" fugitive
dust pollution, RACMs must be upgrad
ed to best available control measures
(BACMs). BACMs include toutine street
cleaning, prompt removal of soil debris
from paved areas, curbs and gutters with
storm sewers to expedite drainage, chemi
cal stabilization of soil shoulders along
roadways and railroad tracks, paving or
chemical stabilization of unpaved roads.
The U.S. Department ofAgriculture's soil
conservation guidelines include planting
rows of vegetation and wind fences across
the prevailing wind direction, deep plow
ing rather than disking and no tilling in
high winds.

Control of fine soil-derived fugitive
dust is likely to be accomplished through
improvements to current RACMs and
BACMs such as vacuum cleaners, rather
than mechanical broom sweepers and
leaf blowers to clean ciry streets and
parking areas. m

Richard A. Sullivan, PE,. is a geoenviron
mental comultant in Orange County, Calif

For more Information, circle 216 on card.
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Polar organic compounds can also bond
with cations in the adsorbed layer.

Colloidal clay particles floating in air
adsorb water from water vapor in the at
mosphere forming an adsorbed layer
filled with hydrogen (H) cations and hy
dtoxyl (0H) anions. If these airborne
particles impinge gaseous nitrogen oxides
or sulfur dioxide emitted from combus
tion processes, then the particles become
coated with nitric or sulfuric acid rather
than pristine water. Colloidal clay parti
cles floating in air can also become mobile
carriers of other toxic substances through
contact with one or more of the 188 reg
ulated hazardous air pollutants (HAPs).

Fugitive Dust Control
More-stringent clean air standards limit
ing fine particulates (PM,,) to 50 flm/m'
per 24-hour will demand more arduous
measures to control soil-derived fugitive
dust than under the current PM" regula
tion covering silt and clay particles.
California and other western states al
ready require approval of a fugitive dust
emissions control plan for human activi
ties capable of generating fugitive dust
with exemption of agricultural operations
and disturbed surface areas less than one
half acre. On large disturbed surface areas
in excess of 100 acres, air quality is mon
itored using on-site particulate samplers.

Reasonably available control measures
(RACMs) such as watering, non-toxic
chemical stabilization, wind fencing, grav-

Particle With
Unbalanced
Electrical Charge

SOIL Sand II-I_Si_lt_--lIl,I--__CI.......ay _

PMlO PM?-5
DUST II-I-C-oa·~-e .IIt-~-Fi-ne-ulI- -U1-tra-fi-ne-t1l

Mechanism of Toxic Contamination
Fine fugitive dust derived from geologic
materials consists of colloidal clay parti
cles whose physical behavior is con
trolled by interfacial forces rather than
gravitational forces, which govern the
behavior of silt particles forming the
coarse fraction of fugitive dust. Of more
importance is the difference in surface
chemical behavior between relatively
inert silt particles and colloidal clay par
ticles ranging in diameter from 1 to
0.001 flm.

Colloidal clay particles are formed
from the weathering of crystalline rocks.
The platy-shaped particles are layer-type
aluminosilicates with surfaces having an
unbalanced electrical charge resulting
from isomorphous substitution within
their crystal structure. This charge im
balance is usually negative and compen
sated by an accumulation of cations and
anions to form an adsorbed layer on the
mineral clay particle as illustrated in Fig.
1b. The less strongly attached cations
and anions near the outer surface of the
adsorbed layer can be replaced by other
ions. Such ion exchange continues until
electrical neutraliry is re-established.
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from inhaled air. Most particles larger
than 10 flm in diameter are trapped by
hairs in the nose and by mucous mem
branes in the nasal cavity. Particles as
small as 5 flm are caught in the windpipe
(trachea) and bronchial tubes. Particles of
1 to 2 flm are optimal for reaching the air
sacs (alveoli) of the lung.

Airborne particles entering the lung
irritate the alveoli and can cause inflam
marion. Particles may also transport
toxic substances into the alveoli where
soluble ions can travel into the blood
stream. Two well-known forms of physi
cal lung damage are silicosis, from inhal
ing hard particles and asbestosis, from
inhaling air containing fibers of asbestos.

Ranges of soil and dust particle sizes
are shown in Figure 1a. The proposed
more-stringent PM" regulation will con
trol the fine fraction of soil-derived fugi
tive dust, namely clay particles, that can
elude the human respiratory clearance
mechanisms. Clay particles behave as
aerosols, which can remain suspended in
air for long periods of time. Contrary to
popular belief, inhalable clay particles
can carry toxic substances into the lung,
resulting in adverse health effects. Clay
particles can also carry bacteria and virus
es into the respiratory system.



COMPARING TOXIC AIR

POLLUTANT PROGRAMS
Although somewhat similar, state and

federal toxic air-pollutant programs have their differences.

By Steven C. Hawkins

F
rom 1970 to 1989, the U.S. En
vironmental Protection Agency is
sued nine health-based National .
Emission Standatds for Hazardous

Air Pollutants (NESHAPs). Development
of these standards was complicated and
time-consuming because pollutant-specif
ic risk data had to be collected, reviewed
and formulated into emission limitations.
Consequently, few standards were pro
mulgated and many known hazardous air
.pollutants (HAPs) were left unregulated.
A 1989 EPA study estimated that major
industrial sources released 2.7 billion
pounds of air toxic pollutants in 1987
with actual emissions from all sources as
high as 13.5 billion pounds per year.
Therefore, many states established their
own programs for the control of HAPs.

The 1990 Clean Air Act Amendments
(CAAA) established significant new air
quality programs for the control of 188
hazardous air pollutants. These pro
grams marked a fundamental change in
philosophy regarding the regulation of
HAPs. In lieu of health-based emission
regulations, Section 112(e) of the CAAA
created a program for the control of
HAPs based on the establishment of
control technology standards.

The Federal Air Toxics Program
Section 112(e) of the CAAA establishes
Maximum Achievable Control Tech
nology (MACT) standards for source cat
egories emitting major quantities of
HAPs. A major source emits 10 tons per
year or more of a single HAP or 25 tons
per year or more of a combination of
HAPs. MACT standards are based on the
average control level achieved by the best

n IEnvironmental PROTECfION

performing sources within a specific in
dustrial category. The EPA has identified
174 industrial categories that are major
sources of HAP emissions and has pro
posed 18 MACT standards.

Existing State Regulations
State toxic programs can be classified into
two categories: control technology-based
and ambient concentration-based. Many
states have opted to implement the

State toxie programs can

be classified into two

categories: control

technology-based

and ambient

concentration-based.

Many states have opted

to implement the MACT

standards, while

enforcing their own state

air toxies programs.

MACT standards, while enforcing their
own state air toxies programs. This, how
ever, can be problematic, because each
program may require conflicting levels of
control, monitoring and recordkeeping.
The similarities and differences between

the federal and state programs can be bet
rer understood by examining the air toxic
programs of two typical states: New Jersey
and New York. These programs are based
on control technology requirements and
ambient concentration levels, respectively.

New Jersey Air Toxic Program
The New Jersey air toxic program is an
example of a control-based standard.
Toxic substances are divided into two cat
egories of II and two pollutants. For
Group I toxies, the New Jersey Depart
ment of Environmental Protection
(NJDEP) determines, on a case by case
basis, if the source represents "advances in
the art of control" for the type of toxic
pollurants emitted. For Group 11, toxic
substances sources are subject to, at a
minimum, reasonably available control
technology (RACT) requirements.

The obvious similarity between the
New Jersey program and the MACT
standards is that compliance is demon
strated by the application ofa certain type
or level of control equipment. However,
the New Jersey program differs with the
federal program in significant areas. First,
it regulates only 13 pollutants instead of
the 188 regulated by Section 112(e) of
the CAAA. Therefore, MACT will affect
many HAP emission sources that previ
ously may have been unregulated by the
state program. Second, while both pro
grams are control technology-based, the
procedures for establishing the specific
control requirements are different. RACT
allows for economic considerations while
MACT generally does not. Consequently,
the control level established by RACT
and MACT are usually different. For new
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Title: _

Company: _

Address: _

Country: _

Mail: Chemical Abstracts Service Fax: 16141447-3751
Marketing Dept. 9712 Attn: Customer Service
P.O. Box 3012
Columbus,OH 43210

City: State: _ ZIP: _
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Send In This Coupon For Ary S U FREE CHEMICAL SUBSTANCE
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I Chemical Name: _

I
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A division of the American Chemica'Socierye

CAS is your comprehensive source for up-to-date, dependable, chemical
substance compliance information. And we'd like to show you. Just send in
the coupon to the right, and we'll provide you with a FREE chemical substance
regulatory profile. You'll receive the regulatory history of a given substance
and the information you need for reporting purposes.
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Comparing Toxic Air Pollutant Programs

sources-those constructed after the pro
mulgation of a specific MACT stan
dard-the differences between the two
programs should be minimal. However,
problems may occur for existing sources.
An example illustrates these differences.

Case Study 1:
In 1994, a rorogravure printing facility
installed a printing press. The facility ap
plied for permits with the NJDEP and
proposed to control emissions with a car
bon adsorption system which would cap
ture at least 80 percent of the total vol-

ume of organic gas emitted and recover
at least 90 percent of the collected gas
stream. After review and approval from
the NJDEP, the facility proceeded wirh
rhe projecr as designed. Inirial resring of
rhe facility indicared rhe collecrion effi
ciency to be approximarely 83 percent
wirh a recovery efficiency of 92 percent.

New Jersey Requirements
The New Jersey rule esrablishes RACT
for surface-coaring operarions. This regu
larion requires rhe use of control equip
ment rhar collecrs ar least 75 percent, by

volume, of rhe source gas emirted from a
rotogravure printing operarion and pre
vent it from being discharged into rhe
outdoor armosphere by at leasr 90 per
cent by volume, of rhe VOC collecred.

Federal MACT Requirements
The MACT srandard for rhe Printing and
Publicarion Indusrry was finalized in May
1996 and is contained in 40 CFR 63,
Subpart KK. The rule requires a 95-per
cent overall control of all HAP emissions
from presses ar package-producr roto
gravure faciliries.

internet: www.hydrolab.com • e-mail: sales@hydrolab.com
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New York Toxics Program
The New York air toxies guidelines evalu
are an infinire number of toxic air pollu
rants and esrablish acceprable ambient
pollurant concentrarion levels for each
subsrance. The review process requires
each polluranr be assigned an inirial envi
ronmental raring depending on rhe level
of pollutant toxicity. An air quality impacr
analysis is rhen performed rhar uses spe
cific emission and source data to esrimate
annual- and short-rerm ambient pollutanr
concentrarions. These concentrarions are
compared wirh rhe acceprable annual
guideline concentrarions (AGCs) and
short rerm guideline concentrarions
(SGCs) developed by rhe New York
Department of Environmental Conser-
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Program Interaction
The carbon adsorprion system insralled by
rhe printing facility complies with rhe re
quirements of rhe New Jersey RACT rule.
However, the system fails to meer rhe
minimum 95-percent control efficiency of
rhe MACT srandard. Consequently, the
facility would have to eirher modifY rhe
exisring carbon adsorprion sysrem ro
achieve a high overall efficiency, or replace
rhe sysrem with a more effecrive control
technology, such as a rhermal oxidizer.

Industrial caregories for which a final
ized MACT exisrs will have minimal
compliance problems wirh rhe New
Jersey program. Compliance wirh rhe
MACT srandard should provide an ade
quare level of control for sources in rhe
srare program. However, problems may
exisr for industrial caregories in which
rhe MACT srandard has nor yer been fi
nalized. For rhese sources, simply meer
ing rhe minimum requirements of rhe
exisring srare regularion may nor be suffi
cient to prevent costly control equipment
rerrofitring and re-engineering once rhe
federal MACT standard is promulgared.

nitrate
chloride

NEW! total dissolved gas
transmissivity
ambient light (PAR)

HYDROLAB CORPORATION
P.O. Box 50116'Austin, TX'78763
Phone 512-255-8841'FAX 512-255-3106

resistivity
TDS
redox
ammonium
ammonia
depth
vented level

temperature
pH
D.O.
sp. conductance
conductivity
turbidity
salinity

Announcing the unique SensorFlex® Parameter
Expansion System (patent pending) for Hydrolab
Corporation's new water quality multiprobes. The
multiprobe design enables a choice of sensors to
be mixed and matched in one multiprobe. Over
fifteen sensors are now available with more un
der development. SensorFlex enables you to

quickly reconfigure (add / delete) sensors without
purchasing a new instrument. Makes keeping up
with changing monitoring programs and new sen
sor development easy and economical.

SENSORFLEX®
NEW PARAMETER EXPANSION SYSTEM FOR YOUR
CHANGING WATER QUALITY MONITORING NEEDS

If the sensor you need isn't on this list,
call us and ask for it -
that's the SensorFlex advantage!

800-949-3766



vation. The control level required is that
needed ro meet guideline concentrations.

The New York program is fundamen
tally different from the New Jersey and
the federal air roxic programs. New York
evaluates each source for potential envi
ronmental impact and requires, on a
source specific basis, the amount of con
trol needed. Interaction between the New
York program and the federal MACT pro
gram is limited because it is impossible ro
compare control levels. Potential conflicts
between the New York and federal pro
gram are presented in Case Study 2.

the guidelines are actually less stringent.

Conclusions
The main goal of the federal and state air
roxics programs is essentially the same: ro
protect public health and the environ
ment. However, the procedures and
guidelines used ro reach these goals are
quite different. As numerous MACT
standards are finalized over the next five
ro 10 years, the potential for problems
with conflicting requirements will in
crease. It is important all facilities that are
major sources of HAPs evaluate the ap-

plicable state and federal requirements in
Jependendy of each other when making
control technology decisions. Good
strategic planning in the initial stages of
air roxic source permitting can assure si
multaneous compliance with state and
federal standards, with a minimal amount
of duplicated efforr, cosdy retrofitting
and equipment replacement. m

Steven C. Hawkins is project manager with
ECKENFELDER Inc. in Greenville, S.c.

For more information, circle 169 on card.

Case Study 2:
Let's assume the publication printing fa
cility described in the previous case study
-was located in New York. The facility pro
poses ro install a carDon adsorption system
capable of meeting the MACT require
ments of 95-percent control efficiency.

New York Requirements
The first step is ro assign an initial envi
ronmental rating ro the pollurant. Next,
the facility must determine the expected
annual- and shorr-term ambient concen
trations for each HAP. This impact analy
sis considers all sources of HAP at the fa
cility as well as any nearby significant
sources. It also includes ambient back
ground concentrations when data is avail
able. In this case, the shorr-term impact
was determined ro be 2800 grams per
cubic meter (glm') and the annual ambi
ent impact was determined ro be 65 g/m'.
The established SGCs and AGCs for the
HAP emissions are 4100 g/m3 and 27
glm', respectively. Because the proposed
printing press and carbon adsorption sys
tem (95-percent control) fail ro meet the
AGC of27 glm', a higher level would be
required for the source. The minimum
amount of control needed ro meet the
AGC was a 99.5-percent rotal efficiency.

Program Interaction
In this case, the New York program is
more stringent. The 99.5-percent level of
control required would be adequate ro sat
isfY the 95-percent overall requirements of
the MACT standard-however, the
source would likely have ro use other con
trol technologies, such as thermal oxida
tion, to meet these higher requirements.
The New York program can yield differ
ent requirements for similar sources.
Consequendy, in some cases the state
guidelines may be more stringent than the
federal requirements, while in others cases
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tech spo~ight

Portable GC/MS
The HAPSITE~ portable
GC/MS for easy and depend
able on-site analysis of VOCs
is battery-powered, light
weight and weatherproof It
quantifies VOCs in minutes
wirh fast screening and confir
matory test results. Inficon.
Circle J67 on card.

toxic gas detection system.
The universal transmitter con
figures automatically to sen
sors. Standard features include
easily accessible field connec
tions, horizontal conduit en
tries, corrosion resistant
coatings and built-in diagnos
tics. EIT.
Circle J66 on card.

Recovery is less than 15 sec
onds. It needs no mainte
nance for over twO years for
each facrory charge. Mil-Ram
Technology Inc.
Circle J65 on card.

Gas Detection
GAS Plus simplifies operation
and maintenance of a typical

react with air, are not sensi
tive to temperature, humidity
or pressure changes and stay
awake when gas is absent.

Multi-Ga.
Monitor
The GT·2400 simultane
ously monitors up to four
gases for combustible, oxy
gen and two toxic gases.

_~--" Dual-level gas concentration
alarms with audible and visual indicators. easily replaceable
sensors and backlight are standard features. It can be used as
adiffusion monitor or for remote sampling. Gas Tech Inc.

Circle 168 on card.

No False Alarms
The Pyrolyzer uses chemically
selective sensors that do not

Aerosol Monitoring
The personalDataRAM~dust
monirorldata logger is a

small, versatile, real-time
aerosol monitor. It measures
mass concentrations of dust,
smoke, mists and fumes and
sounds an audible alarm
when the user-defined limit is
exceeded. Stores up to 10,000
data points including aver
ages, STEL values and real
time/date tagging. Software
included. Monitoring
Instruments for the
Environment Inc.
Circle J64 on card.

Portable
Gas Detector
The EAGLE is a versatile,
portable gas detectot. Stand-

ard features include LEL and
ppm combustible ranges, de
tects up to four diverse com
binations of gas, easy auto
calibration, 30 hours of con
tinuous operation, 2-year
sensor life, low flow pump
shutoff, methane elimination
switch and more. RKI
Instruments.
Circle J63 on card.

Portable FID
The Model 680 HVM is a
fully integrated fugitive emis-

provides enhanced speciation
of hydrocarbons through
C44H 90 without contami
nating the lamp window.
Finnigan Corp.lGas
Chromatography Products.
Circle 161 on card

sions moniroring solution.
The three-key interface is
ideal for fugitive emissions,
hazwaste, spill response and
indusuial hygiene moni
roring. It integrates a highly
sensitive flame ionization de
tector, data logger and op
tionallaser bar code scanner.
Thermo Environmental
Instruments Inc.
Circle J62 on card
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tandem Photoionization/
Flame Ionization (PID/FID)
accurately analyzes gasoline,
diesel and mineral oil petro
leum fuels in soil. PID/FID

Gas Chromatograph
The single-injection method
using a high-temperature

181 Environmental PROTECTION May 1997



I

When it comes to managing your environmental risks,
our expertise fits your unique needs.

At ECS Underwriting, we've earned a
leadership reputation for managing ~
the environmental risks of businesses G.,j
like yours. Our customer-oriented ~

staff of underwriters and consultants 8CS
have backgrounds that match your

own. So we understand your business Underwriting
and your environmental and related Inc '
professional liability exposures. And .

we address them with the comprehen-
sive, affordable protection you need 
specialized environmental insurance,
quality engineering loss control and
expert claims handling - to mini
mize your financial risk. Learn
more how our environmental exper

tise fits the specialized needs of your
business by calling 800-ECS-1414.

The ECS Companies
Environmental Claims

ECS Underwriting,
Administrators, Inc.

Inc. Consulting
ECS International

Services, Inc.
ECS Reinsurance

Programs are underwritten by Reliance National Indemnity Company, a member of the Reliance Insurance Group.
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RCRA'S NEW ORGANIC

WASTE STANDARDS
The EPA introduces new requirements for treatment, storage and

disposal facilities, as well as for large-quantity generators.

By Michael King

A
fter many delays and amend
menrs, the U.S. Environmenral
Prorection Agency finally pro
mulgated the new Resource

Conservation Recovery Act (RCRA)
"Organic Air Emission Standards for
Tanks, Surface Impoundmenrs and
Containers." The final rule published in
the Federal Register on November 25,
1996 as (40 Code of Federal Regulations
(CFR) Part 265 Subpart CC) is often
called simply, "Subpart CC." The final
rule amended the requiremenrs for both
trearmenr, storage, and disposal facilities
(TSDFs) and for large-quantiry genera
tors (LQGs).

Subpart CC mandates that TSDFs and
LQGs manage volatile organic hazardous
wastes in ways that minimize the escape
of volatiles to the atmosphere. Having
been promulgated under the Hazardous
and Solid Waste Amendmenrs (HSWA)
to RCRA, Subpart CC became effective
for all TSDFs and LQGs in aliSO states
upon publication.

The rule places new responsibilities on
TSDFs and generators to conrrol air
emissions resulting from accumulation,
storage and treatmenr of volatile organic
hazardous wastes. This is the latest phase
of the EPA's cross-media pollution con
trol-applying hazardous waste regula
tions to air emissions.

The new rule also requires that all
LQGs comply with 40 CFR Part 265
SubpartS AA and BB: "Air Emission
Standards for Process Venrs" and 'Nr
Emission Standards for Equipmenr
Leaks."

Subpart AA will impact recycling and
generator facilities that process organic

211 Environmental PROTEcnON

wastes containing 10 parts per million
weight (ppmw) or greater of organics.
Facilities that process wastes using distil
lation, fractionation, thin-film evapora
tion, solvent extraction or stripping
must now comply. Subpart AA will af
fect only a few facilities other than the
TSDFs to which it already applies.

Subpart BB, on the other hand, will

The rule places new

responsibilities on TSDFs

and generators to

control air emissions

resulting from

accumulation, storage

and treatment of

volatile organic

hazardous wastes.

affect many facilities including many
LQGs. Subpart BB affects most facilities
that handle organic wastes (10 percenr
by weight or greater organics) with
pumps, compressors, valves and similar
process-conrrol devices. Subpart BB re
quires facilities to regularly moniror
these process-control devices for leaks
and, if found, repair them promptly.

The LQG that pumps organic waste
out of an accumulation tank or conrain
er inro a tank truck for transport may

now be required to comply with Subpart
BB requiremenrs.

Subpart CC certainly has the largest
impact on U.S. industry in general. It
impacts most TSDFs and LQGs that
handle organic waste with greater than
500 ppmw volatiles. Facilities are respon
sible for testing their wastes (or using
"knowledge of the wastes") to determine
if their wastes are regulated. Only those
facilities equipped with controls that
comply with applicable National Emis
sion Standards for Hazardous Air
Pollutants (NESHAP) or New Source
Performance Standards (NSPS) regula
tions under the Clean Air Act are exempt
from Subpart Cc.

Otherwise, any LQG facilities that
handle volatile waste in a tank, surface
impoundmenr or conrainer (other than
very small conrainers) must now comply
with Subpart cc.

Tanks
Tanks used ro manage volatile organic
wastes must now comply with new
standards to control emissions ro the at
mosphere. In practice, the vast majoriry
of hazardous waste srorage tanks are
above ground.

There are two primary options open
to the TSDF and LQG if volatile wastes
are managed in tanks-Tank Level 1
and Tank Level 2 controls.

Both levels require that all tanks have
"fixed roofs" (though removable roofs
can qualify as "fixed").

Tanks must be kept closed unless
performing certain normal operations
such as filling and discharging. Tank
roofs and closure devices must be in-
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Mention this ad when you call and receive

FREE 15-Day Trial
FRNow.CDIJI (Intemet access to the Federal Register)

30 CFR Mineral Resources
33 CFR Coast Guard
40 CFR EPA
42 CFR Public Health
43 CFR Bureau of Land Management
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COMPLETE.
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RCRA's New Orgonic Woste Stundords
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Surface Impoundments
All surface impoundments holding
volatile hazardous waste must be
equipped with a floating membrane cover
or a cover vented to a control device.
Control device performance testing is
similar to that of Tank Level 2 controls.
Control devices must be inspected both
initially and yearly while waste remains in
the impoundment.

If defects are found in the vapor con
trol system or cover, repairs must be com
pleted within 45 days.

Containers
Portable containers larger than 0.1 cubic
meters (m3) (26 gallons) capacity that
hold volatile hazardous wastes must now
comply with Subpart Cc. Subpart CC
allows several options to the TSDF and
LQG, called Container Levels I, 2 and 3
controls. The applicable control level de
pends on the volatility of the waste, the
size of the container and if stabilization
is being performed in the container.

Wastes managed in containers of less
than 0.46 m3 (119 gallons) capacity and
all low-volatility wastes, regardless of
container size, need only comply with
Container Level I controls. Compliance
with Container Level I controls can be
accomplished in three ways.

The simplest Container Level I op
tion is to ensure that containers comply
with all applicable U.S. Department of
Transportation (DOT) regulations for
transportable containers.

This means, for example, that facili
ties placing volatile wastes in DOT con
tainers such as "IAI" 55-gallon steel
drums already comply with Container
Level I conttols.

Facilities that do not or cannot use
DOT containers must use containers
equipped with covers or closure devices
that form either a "continuous" barrier
or a "vapor suppressing" barrier.

All containers complying with
Container Level I controls must be kept
closed at all times unless normal opera-
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installed on Level 2 tanks must be able
to remove at least 95 percent of volatile
emISSIOns.

Vapor incinerators, boilers, carbon ab
sorption beds and flares are acceptable
control devices. Performance tests dem
onstrating 95-percent removal must be
performed on the vent system and con
trol device and the test results recorded
and kept onsite.

The system has
been proven in

industrial and muni
cipal applications
throughout the coun
try for drinking,

process, or waste
water.

Tank Level 2 controls apply to all
other hazardous waste tanks. There are
several compliance options under Level
2 controls. They must have one of the
following:

• Fixed toof with an internal floating
toof;

• External floating roof;
• Vapor collection and control system;
• ~atis£y th,~ requirements for a

pressure tank; and
• Be located inside an enclosure that

is vented to a control device.
Vapor collection and control systems

SENTEX
AQUASCAN
...the continuous,
on-line monitor for
vue·s in Water!

Accurate, reliable and cost-effective
analyses are achieved for vac's in
water, inclUding Trihalomethanes and

Halomethanes, to sub-PPB levels.
The Aquascan system
combines astate-of-the-art
purge-and-trap module with
the latest GC Technology.
Totally computerized, fully
automated, and operable

remotely, its four system
configurations provide

immediate results
24 hours aday.

spected initially and then yeatly thete
aftet fot defects such as ctacks, holes or
gaps. Defects noted during inspections
must be repaired within 45 days after
discovery.

The easier Tank Level I controls are
allowed under certain combinations of
waste vapor ptessute and tank size.
Under Tank Levell controls, tanks must
either have closure devices that form a
continuous barrier over the waste and
seal securely or be vented to a control de
vice. All Level I tanks must be inspected
both initially and yeatly thereafter.
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ODDIZER SYSTEMS
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~ Combu-Changer@ Regenerative Oxidizer
~ Cor-Pak® Thermal &Catalytic Oxidizers
~ 99% VOC destruction
~ 95% heat recovery
~ ABB Air Preheater, Inc. - a world leader in VOC

Control equipment
~ 1100 installations worldwide since 1958
~ An ISO 9001 certified company

All ABB Air Preheater, Inc.
P.O. Box 372, Wellsville, NY 14895
Phone (716) 593-2700
Fax: (716)593-2721

Waste generators will make a substantial
contribution to this reduction. Waste
management procedures will have to be
changed and, in some cases, process
modifications installed. Impacted facili
ties should take credit for these emission
reductions in their pollution prevention
plans and TRI reports. mI

For more Information, circle 217 on card.

Michael King, CHMM, REA, REP, is a
principal and environmental engineer at
EXCAL Environmental in Niwot, Colo.

tainer. Regardless of size, Level 3 con
tainers must be close-vented to a vapor
control device and all the previously
mentioned vapor-control device stan
dards apply.

Conclusion
Subparts CC, along with AA and BB,
place a new set of operating require
ments on LQGs that generate volatile
organic wastes. The new standards were
once estimated by the EPA to reduce
emissions to the atmosphere by over
73,000 Mega grams per year (Mg/yr).

tions are being performed. All Level 1
containers must be inspected both ini
tially and, if the container remains onsite
for very long, yearly thereafter. Any de
fects found during an inspection, such as
cracks or gaps, must be repaired within
five days.

Container Level 2 controls apply to
more volatile wastes (constituent vapor
pressure greater than 0.3 kilo pascals
(kPA) {0.044 pounds per square inch
(psi)} at 20 degrees Celsius) that are
managed in containers larger than 0.46
m3 (119 gallons). Operating require
ments like keeping containers closed,
regular inspections and prompt repair of
defects are similar to Container Level 1
controls.

Also, containers meeting applicable
DOT requirements are considered to
meet Container Level 2 controls.

However, volatile wastes managed in
non-DOT containers must meet the "no
detectable organic emissions" under
Subpart CC standard or the "vapor
tight" standard. The "vapor-tight" stan
dard must be demonstrated by testing
with EPA Method 27 (40 CFR Parr 60
Appendix A). Since Method 27 was de
veloped for gasoline tank trailers, it is
difficult to apply to most storage con
tainers. Therefore, the "no detectable or
ganic emissions" standard becomes the
only real alternative under Container
Level 2 controls.

The "no detectable organic emissions"
standard relies on EPA Method 21 (40
CFR Parr 60 Appendix A) to demon
strate compliance.

If tested by Method 21, an acceptable
container should not exceed 500 parts
per million volume (ppmv) above back
ground levels. However, there is no re
quirement under Subpart CC that any
containers actually be tested by Method
21. Method 21 is simply the standard by
which "no detectable organic emissions"
are judged.

Transfer ofwastes into all Level 2 con
tainers must follow procedures to mini
mize exposure of the waste to the atmos
phere. Under Container Level 2 stan
dards, filling operations should mini
mize splashing and foaming. Submerged
flll and vapor-balancing systems are ac
ceptable filling methods. Discharging
pumpable wastes above a container and
letting them fall to the bottom is no
longer acceptable.

Level 3 controls only apply when a
volatile waste is being stabilized in a con-
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AVSy-'lnc. MateriallnvenlOl)' Report System • • • • • • • • >$1,000 Environmental and safety data management and
4857 Plan Rd. compliance software package,
AIVlArt>o!. MI4lIl08·9726

i •313-973-3000 MIRS VOCIAIR • • • • • >$1,000 Air emissions tracking and reporting and
FAX: 31~77__ Clean Air Act Compliance.
CIIOIe 255 011 carli.

MIRS Fonn R • • • • • >$1,000 8ectlon 313 release reporting with
EPA·approved submissions.

Altemlttve System. Inc. TINIA'" • • • • • • • Varies Comprehensive Integrated environmental,
225 S. Cabli~ Hwy. Sla, 102·0 health and safety information management.
Hall Moon Bay. CA 94lJ19
415·726-5700
FAX: 415-726·4lI46

ICircle 2S6 on Clm.

BEE·UNE Soltware BEEST lor ~ndows • • • $2,450 Integrated air dispersion modeling package
PO Bo'734l1 for r'9Ulalory com~iance; includes ISCSTS
Asl1evilla, NC 28802 and BPIP-enhanced versions. Demo available.
704-258-1895 I
FAX: 704·258·1821 SLAB lor Windows • • • $950 Acclaimed dense gas model for accidental releases.
CIIOIe 257 011 Clrd.

Parm~ng Paclage • • • 12,750 Integrated air dispersion modeling package for
regulatory compliance. DOS version indlJdes
ISCTS, BPIP end SCREEN3,

Caribou Systems Corp. caribou • • • • • • • • >$1,000 Database for facility and site environmental
251 Ambeff.~ Dr, management and compliance monitoring. Tracks air,
Mt.laurel, NJ 08054 water, soil and waste issues. ISO 14000 compliant
609-727·6940
FAX: 6O!HlO2·1431
Circle 258 on csrd.

Corb\I~ sdiy. of Com~ience TermS® Windows • • • $1,000+ EPA·approved Fonn R, lull MSoS managemem wi1h
Mlnagement Systems VOCiliAP tracking, Tier 11 and state reportS.
206Une Rd,
Kennan SqUaJa, PA 19348
800-524-7096
FAX: 610444-&161 ,Circle 259 on card.

Counterpoint PUblishing Federal Register • • • Call for prices Federal Registeron CD·Rom and Intemet.
84 Sherman Sl
Cambridge, MA02140 State Environmental Regs • • • Call for prices Slate environmental regulations on CD-Rom
800-99&-4515 and Internet.
FAX: 617·547·91J64

ICircle 260 on Clrd. Super EHS • • Call for prices Cornplele EH&S regulalO~ and Ogallibre~,

Dakota Soltware Corp, Dakota Audnor • • • • I • • • $795 Manages compliance audit programs, condLlCtS audits,
7Tobey Village DIfice Pall< Air Quality Module researches regs, verifIes corrective actions, prepares
pmsford, NY 14534 reports and trains personnel.
716-381·8710
FAX: 716-381-1614
Circle 261 011 carli.

EIS Intemltlonll EHWeCyc_ • • • • • • • • • Calilorquole Air emission module assures compliance to
1401 RocIrvilia Pika'5OO air quality regulations. Air emissions
RocIrvil_, Mo 20852 calculations estimate and track pollutants
301-738-0900 and HAP emissions.
FAX: 301-738-1026 ;
Circle 262 011 carli.

EnvlroMttrlca Software Inc. PlanlWare«l • • • • • • • • Mu~imedia cllenVserver.oo.sed product suite that
92 Read's Way calculates, tracks and reports emissions lrom air, water
New Castle, DE 19720 and waste streams. Measures regulatory compliance.
800-355-9138
FAX: 302-324-9138
CIIOIe 263 011 Clrd,

Environmental Software VOC Calculations : . • • $39 Spreadsheet template which calculates coating line
and Syatemllne. , and palnt emissions in RACT loonat.
PO Bo' 1182
Bowling Green, OH 43402 TOXST • i • • • • $50 Estimates possibilities of exceeding health effects
419·353-8540 thresholds from Industrial sites.
FAX: 419-353-a540
Circle 264 on card. TOXlT • • • • • 150 Evaluates I~etime cancer risks and chronIc

noncancer hazards.

Envlronmentel Systems & BioventingPlUS I • $4,500 Windows 95 program lor air injection and extraction
Tachnologiellnc.(ESlT) system design.
2608 Sheffie~ Dr,
alacl<sburg, VA24060 RBCAToo IGI • $495 Risk-based corrective action analysis.
540-552-0885

I.FAX: 540-951·5307 VAPEX $4,950 Assessment of exposure due to vapor pathways.
CIrr:Je 265 on card.

EnviroWin Software Inc. Breeze Haz AFTOX • I • $399 Air Force tOKit dispersion model for conlinous and
POBo'18110 instantaneous liquid and gas surface and elevated release.
Chk:ago,II60618-ll110

I800-454-0404 Breeze AIr Scfeen 3 • 1449 EPA guideline model thaI analyzes wors!-<:ase scenarios.
FAX: 773-244·1922
CIIOIe 266 011 carli. Risk Assistant (RAJ • • • • • $495 Estimates chemical exposure and human health risks.
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--IHS Environmental ENFLEX~ • EH&S regulalory oompIiance databases on Ihe IntemeL
InfonnItJonlnc. EH&SOatabases
912 Spr\'IgdaiaOr.
E.<ton, PA 19341
800-365-2146
FAX: 61o.594~
CIfde2f{1oncMll.

KnotrA_ DataPi>e • A Varies Integrated modular, mullk.tser system lor awide range
10MPI. d enWomieolaI, safely ar<I ""'Il'lionaJ heaJ1tI needs.
Buder, NJ07~
201-492-8500
FAX: 201-492-0453
ClfdelAon_

Lcgic:IITecIlnoIogylnc. HAZMlNI A A A • A A $7,_
5113N._Or.
Peoria, 1L6161~ LOGrTAAC A A A A A • A A A $2,95G+
_2900
FAX:_2911
Clfde2f9on_.

PociIicE_ ,STEPS Infinity Air Moduia A A ComprehenslYe air emission data management
_Inc. system used by iOOuslly ar<I regulatOly agencies.
5001 S. Miami Blvd.
ResearchTriangiaPa!<,
NC277'J9.20n
919-941<1333
FAX: 919-941-0234
CIrclt270on_.

_ Tracl<er SolIw1n
PenM Tracker $2~~or Wondows·_ software tracI<s _-defined isls d '"I

PO Box 033846 $595Iyear iaase pemI1sar<l actions.
-,FL:J29O:l.3846
800-$_
FAX:W·723-ll!13
Clrtle1non_.

- CompIiInce
FacTS A A A Depends on Integraled~_reconI<eepingar<lroponilg

SyIlomIIne. runberdusars systemlor1rad<ilg~._1orlIs1or

~251 PIymoulh Ad. pe<1ormingemissionses1inates.
AmAlbor, M1461115
313-761·2175
FAX: 313-761-3058
CIrcIt 21% on cord.

Revulltlon Scannlnv RegScan A A A • A A State and ledefal EH&S regulations. Also available for Mac.
OneEx9Ct1live Plaza,
330 Pine SL Sle. 300 Aeg8can live! A A A • Slale and federal EH&S regulations on the Internet.
WLIIiamspor\PAmOI-6215
717·323-1010
FAX: 717-323-ll182Clfdemon _

_ ConIuIIMtI
CHEMTOX M Management A A • • A 14,100 Pennit1rad<ilgemisaionsltYenloryreportsar<lTIlleV

7121 CrossRoads Blvd. roponilglorsileorentelprise.
Breliwood,TN37f1EI
615-373-5040 CHEMTOXSARA~ A A • • A S10,1oo ProIb:es SARA Tille III reports Iloot a shared
FAX: 615-370-4339 iNenIory~.
Clrr:*274onCMd.

Somcorlnc. COIorWindows A • A A SS,000.7,ooo Generates~ idenIifies areas d responsilily,
~ Halper Or. S1e. 200 I'oIps OlIlCldalXlils Io....,.,.~ concems,
Mooreslown,NJIlII057-3220 tracI<s~ ar<I conedive actions lor EHS issues.
i09-234-0600
FAX: i09-779-1639
Clrcltmon_.

Trinity ConlUltlntJ Inc. Breeze Air ISCST3 A Refined air dispersion model lor predicting short·term air
2801 N. Cenllal Expwy. pollutant concentrations from indusllial sources.
SI8.12OO
Danas, TX7S2~ Breeze Air ISCLT3 A Refined air ~spersion model lor predicting Iong-tenn.r
972-661<1100 pollutant concentrations from RtustriaI sources.
FAX: 972-.185-9203
Clfdemon_ Breeze AIr Ser_ A Screening .r <lspe""" model lor anatyzirg emissions

frcrn asingle i'ldusIrial source.

Woidond.- SlorageTenkEnissionsCeiaJlalor S395 CeiaJlalessOOrt·ar<llong-lenn emissionslloot
1_8LmetAd. .orege tanI<s.
Aus1in, TX7672B
512·255-9999
FAX: 512·~eo
Clfdefflon_
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ask the experts By Peter Feldman and Deborah Tremblay

Natural Attenuation
Natural in situ methods are a viable way ofremediating soil
and groundwater.
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What is natural attenuation?
Natural attenuarion refers ro naturally occurring
processes in the environment that reduce the mass,
toxicity, mobility, volume or concentration of cont
aminants in soils and groundwater. These in situ
processes include biodegradation, dispersion, dilu
tion, adsorption and volarilization. When used in
the context of contaminated site remediation, the
U.S. Environmental Prorection Agency prefers the
use of the term "monitored natural attenuation" to
indicate thar the narural processes have been incor
porated into the site remedy and are expected to

reach specified cleanup levels or other objectives
within a reasonable rime frame. Other terms for nat
ural attenuation include intrinsic remediation pas
sive bioremediation, and natural assimilation.

Natural attenuation processes typically occur at all
sites, but to varying degrees of effectiveness, de
pending on the types of contaminants present and
the physical, chemical and biological characteristics
of the soil and groundwater.

Do federal regulations allow
monitored natural attenuation
as an option for site remediation?
Monitored natural attenuation is recognized by the
EPA as a viable method of remediation for soil and
groundwater. However, it should be selected only
where it meets all relevant remedy selection criteria,
where it fully protects of human health and the en
vironment, and where it meets site remediation ob
jectives within a reasonable time frame. Since there
are many methods to achieve site remediation goals,
narural attenuation must be evaluated and com
pared to these other methods during the srudy
phases that lead to remedy selection. Narural atten
uation should not be considered a default option or
a "presumptive remedy."

How is monitored notural attenuation
different from a Uno action" approach?
Narural attenuation is sometimes mislabeled as a "no
action" remedy or a "walk away" approach to site
cleanup. However, "no action" sites are sites that pose
virtually no risk, allowing the EPA (or other lead
agencies) to conclude that no (further) cleanup activ
ities will be necessary. Sites where monitored narural
attenuation is being used are doing so because there is

a risk at the site, such as groundwater contaminant
concenttations above drinking water standards.

Monitored narural attenuation is not a "walk away"
option because adequate site characterization, moni
toring and analysis must be conducted to determine
its viability as a remedy. Once in place, continued
monitoring is needed to verify that contaminant levels
are decreasing as anticipated, and the remedy is pro
tecting human health and the environment. Typically,
monitored narural attenuation remedies also include
"instirutional controls" such as groundwater and/or
land access restrictions, as well as "contingency" reme
dies to be employed when natural attenuation pro
cesses do not meet remediation goals.

Monitored natural attenuation does not have to be
the only remedy component at a site-it is typically
combined with other types of remedies (such as
source control or soil vapor extraction), or used to
complete remediation after other remedy components
have cleaned up most of the contamination and are
no longer efficiently reducing contaminant levels.

How can you tell if it will work at a site?
You need input from knowledgeable environmental
professionals to know if narural attenuation will
work ar a site. From a regulator's standpoint, you
would want solid proof of several things:

• The hydrogeology and the contamination
transport and fate issues of the site are
well-understood;

• Contamination sources have been identified
and have been, or will be, appropriately
remediated; and

• The natural attenuation processes at work at
the site have been characterized and
determined to be capable of achieving the
required cleanup levels or objectives in a
reasonable time frame.

Simply demonstrating that natural attenuation is
occurring is not the only evidence a regulator needs
to feel comfortable in selecting it as a remedy or as
part of a remedy. More than one line of evidence
may be needed to demonstrate that narural attenua
tion processes are capable of effectively meeting re
mediation goals. These site-specific lines of evidence
may include:

• Historical data indicating a consistent decline
in contaminant concentrations over time, and
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EHS/LifeCycle has been selected by top environmental
practitioners, both waste producers and service firms, for
its proven customer support and ability to help:

./ Cut Daily Costs and Reduce Risks

./ Assure Regulatory Compliance

./ Meet Waste Minimization Goals

./ Enterprise-Wide or Stand-Alone

./ Boost Productivity and Profitability

EHS/LifeCycie - with its Waste Management InfoBook module - is the most complete and effective software ever created
for managing hazardous or non-hazardous wastes from "cradle to grave." It is a multi-platform, industrial-strength tool for
large or small waste generators, transporters, and disposal facilities. It will help integrate and streamline ALL of your
waste information processes, including:

• Waste Characterization • TSDF Tracking
• Waste Generation • Container Tracking
• Manifest Generation • Reporting
• Cost Analysis • Facility Mapping

EHS/LifeCycie lets you work faster and smarter with
one-time data entry, dozens of automated reports, and
an easy notebook-style interface - just turn to the page,
click and view exactly the information you need.

.11 is Also the Very Best in EMIS
Waste Management is just one module from the world's only truly comprehensive
Environmental Management Information System (EMIS). EHS/LifeCycle answers
ALL of the environmental business management challenges that you face every day,
ones that impact your entire company's operations and finances. Save time and
money at every level of your operations with this easy-to-use, easy-to-customize
"Library of Software." Select and pay for only the capabilities that you really need:

• Chemical Regulatory Reporting

• Air Emissions and Monitoring

• Facility Permit Tracking

• Risk Management Planning

• Health & Safety Compliance

• Modeling for Environmental Impacts

• Infrastructure Management

• Cost Tracking

[WJ EIS International Corporation
Web Site: http://www.eisintl.com • Tel (301) 738-6900 or 1-800-999-5009
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a retreating or stable plume;
• Hydrogeologic or chemical data that

can indireccly demonstrate the
rype(s) of natural attenuation
processes active at the site, and the
rates at which those processes are
reducing comamination levels. For
example, indicaror compounds such
as oxygen, nitrate, sulfate iron(II),
methane and contaminant daughter
products are ofren used ro estimate
the potemial for comaminants ro be
attenuated through biodegradation.

• Results oflaborarory "microcosm"
or field studies ro simulate aquifer
conditions and demonstrate that
native bacteria can biodegrade

comaminams of concern under
comrolled conditions. Generally,
this technique is only
recommended when the first two
lines of evidence are inconclusive.

What are some potential
advantages and disadvantages?
Use of monirored natural arrenuation
offers several potemial advamages, such
as less generation of remediation wastes,
and fewer and less-imrusive surface fa
cilities. One big advamage is the poten
tial to lower overall remediation costs,
particularly at large sites.

However, natural arrenuation also has
potemial disadvamages. The main one is

• • • • • • • •

Advanced Tectmogy
State Envi'Ollnentat8alety
RegIMons via~
• Complete State EnvironmentaUSafety
Regulations updated monthly

• All relevant rules for each state fully indexed
• New, fast, easy-Io-use interface
• Available for all 50 states or individually
• Also available on CD-ROM

Call (BOO) 998-4515
for a3D-day free trial.
[He)II~ •• #1;1 #leu@••
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that cleanup time is sometimes signifi
candy longer than active remediation and
responsibility must be assumed for long
term monitoring and associated costs. In
addition, site characterization may be
more complex and coscly. Other facrors,
such as the potemial for cominued com
aminant migration if natural arrenuation
does not perform as expected, can be ad
dressed in the remedial plan by careful use
of institutional comrols, monitoring and
comingency remedies.

When should it be used
as a cleanup approach?
Monitored natural arrenuation should be
one of many remedy alternatives regula
tors and consultams should consider.
Careful use of this cleanup approach in the
right conditions can achieve the desired
outcome (e.g., restoration of groundwater
to a beneficial use) and save scarce re
sources for other comamination problems.

Natural attenuation refers to

naturally occurring processes

in the environment that

reduce the mass, toxicity,

mobility, volume or

concentration of

contaminants in soils and

groundwater.

Many questions need to be answered
when determining if monitored natural
attenuation will be the right remedy for
a given site. Is the plume stable or
shrinking or still expanding? How close
are downgradient receptors? Are alter
nate water supplies available? How reli
able will monitoring and institutional
controls be for preveming exposures
during cleanup?

Some compounds are more prone to
naturally arrenuate than others. For in
stance, many of the regulated components
of fuel hydrocarbons (e.g., benzene,
toluene, ethylbenzene and xylene (BTEX))
ofren biodegrade to non-toxic compounds
in the subsurface under a variety of envi
ronmemal conditions. Other compounds,
such as certain chlorinated volatile or
ganics (e.g., trichloroethylene), are less
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strategy at many sites. Decisions to use
natural attenuation must be made on a
site-specific basis and backed up by
sound technical information. However,
the EPA still prefers rapid restoration for
groundwaters that are currently used or
likely to be used in the near future, and
active remediation will continue to play
an important role in this effort. m

• Professional Liability Insurance
• General Liability Insurance
• Pollution Uabilily Insurance
• Coverage available for U.S. r ConlraclOrs
• Premiums Slart as loll' as $2.000

STANDARD PROGRAM:
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• Water Purification
• Wastewater Treatment
• Chemical Separations
• Trained Technicians
• State of the Art Lab
• R&D Staff

2070 Airways Blvd., Memphis, TN 38114
Fax: (901) 743-2361; (901) 744·1142

www.mobileprocess.com

valuation systems;
• Current and future demand for the

groundwater, including the likely
timing of this demand; and

• Regional (e.g., basin-wide)
concerns regarding the
gtoundwater's use and impacts
from other contamination sources.

The EPA believes that monitored nat
ural attenuation can be a reasonable and
protective component of a site's cleanup

Mobile
Treatment
Services

Longevity
IStafiility

Reliabilit~
alternatives undergoing detailed analysis.
However, since they are only estimates,
the EPA considers them most useful for
comparing different cleanup alternatives
and less useful for gauging if a particular
remediation time frame is "reasonable."
No single threshold time frame exists to
determine what is reasonable or unrea
sonable. The determinations must be
made on a site-specific basis.

The EPA recognizes monitored nat
ural attenuation may take longer to
achieve site cleanup goals than other
forms of remediation. Regulators should
consider this when evaluating it as a
remedy alternative. Other factors for
regulators to consider include:

• Size and complexity of the site
contamination problem;

• Classification and use of the
groundwater, including approved
state-wide classification and

prone to biodegrade than BTEX, but may
do so in certain conditions. Other factors
to consider are whether natural attenua
tion will result in the creation of daughter
produet5 whose toxicity is greater than the
parent, or whether contaminants will be
transferred to other media. Where condi
tions are favorable, natural attenuation
may reduce contaminant mass or concen
tration quickly enough to safely incorpo
rate it as part of the overall site remedy.

Use of monitored natural attenuation
should be limited to sites where it will not
pose unacceptable risks to human or en
vironmental receptors, and where solid
evidence exists that the required cleanup
objectives will be achieved in a reasonable
time frame.

What is a ureasonable" time frame
for achieving cleanup goals?
The EPA encourages carefully estimating
remediation time frames for all remedy

Simply demonstrating that

natural attenuation is

occurring is not the only

evidence a regulator

needs to feel comfortable

in selecting it as a remedy

or as part of a remedy.
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There's one company that assists industry in utilizing ever'y r'esource to its fullest. That's Philip Environmental.

Providing the most complete range of specialized industrial services, Philip helps clients improve process efficiency.

And by applying r'eclaiming and recycling technologies to residuals [room the manufacturing process, Philip roeduce
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1-800-429-5503 Internet: www.philipinc.colll
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u.s. BIOSOLIDS

OUTLOOK
Biosolids are gaining popularity as a way to renew crop land

and reduce the loss ofvaluable resources.

By Eugene De Michele, PE

A
her 25 years of sready growrh,
America's environmenral con
sciousness is here ro stay-and
the impact on the way we live

is immeasurable. Srreams, rivers and es
tuaries are being resrored as the primary
objective of the 1972 Clean Water Act
and its subsequenr amendmenrs, and
Americans are involved in the process as
never before.

Municipal wastewater treatmenr facili
ties have played an importanr role in this
turnaround, providing a buffer between
the natural environmenr and concenrrat
ed wastewater from urban areas. Citizens
have conrributed by mainraining pressure
ro conrinue federal funding and taking
active parts in environmenrally related is
sues. On water quality issues, the Water
Environmenr Federation (WEF) has been
the prime advocate for clean water and
now finds itself poised ro fill the same role
in the reuse of a byproduct of environ
menral improvements.

Background
Biosolids, beneficial organic products of
municipal wastewater, are gaining accep
tance. The term biosolids was coined in
1991 ro replace the commonly used de
scription, sludge, and adopted by the U.S.
Environmenral Protection Agency in
1996 ro better reflect the positive effects
ofmore than 20 years ofeffott ro clean the
nation's waters through a massive waste
water treatmenr program. Biosolids can be
used for their organic conrenr as a soil
amendmenr-in some cases as a complete
fertilizer, or concurrently with other prod
ucts, such as chemical fertilizer-to devel
op a sustainable growth medium.
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In 1996, the WEF, in cooperation with
the Association of Metropolitan Sewerage
Agencies (AMSA) and others, developed
an invenrory of the production of munic
ipal solids and the portion of those solids
in compliance with EPA 503 regulations,
which are the basis on which municipal
solids are judged to be biosolids.

During the developmenr of the regula
tions for the use and disposal of munici
pal treatment planr solids, the EPA re
viewed extensive data from around the
world on the human health and environ
menral impacts from biosolids use or dis
posal. Field trials on biosolids have been
conducted in the United States and other
counrries for at least 40 years. Some
biosolids sites have undergone repeated
application with moniroring of biosolids
for nearly 30 years. Information gathered
from these field trials and biosolids sites
demonstrates no environmental degrada
tion or human health impacts when used
in accordance with federal criteria. The
beneficial effects are thar plant and ani
mal ecosystems have been significantly
improved via increased soil fertility due
ro biosolids applications. The applica
tions have resulted in macro and micro
nutrient additions ro the soil, increased
organic matter conrent of rhe soil and in
creased moisture delivery ro the ecosys
tem. No documenred negative human
health impacts have been experienced
when biosolids meeting federal regula
rions have been land applied under good
managemenr practices.

Debates on biosolids recycling in
volves embedded social bel iefs, health
and environmental concerns, a not-in
my-back-yard attitude in many rural and

suburban communities, and the percep
tion that government is not adequately
regulating the product. The basis of this
report is information generated in 1995
and gathered in the second half of 1996.
It represents data collected from only the
largest municipal facilities or from regu
larors' estimates.

Methods
Questionnaires for an overview of the
beneficial use of biosolids in the United
States were prepared and distribuced ro
the 162 members of the Association of
Metropolitan Sewerage Agencies (AMSA)
and 57 biosolids regularors. The AMSA
membership was selected ro receive the
survey because of the quality and mainre
nance of the AMSA list, the working rela
tionship enjoyed by the Federation with
AMSA Staff, and the large portion (40
percent ro 50 percent) of the United
States sewered population served by
AMSA members.

Because of the relatively large number
of facilities surveyed and the probability
that follow-up surveys would enlarge the
sampled universe, the software package
"Quamo Pro for Windows" was selected
for the analysis. The working mattix array
contains data from 118 POTWs, 10 reg
ularors (for those states where POTW
data was insufficienr) and from a U.S.
EPA report (Raben Bastian, Office of
Water, May 24, 1996).

In the analysis of rhe collected data,
the following assumptions were made:

• The U. S. sewered population is ap
proximately two-thirds the currenr pop
ulation of 260 million-a conservative
estimate of rotal biosolids produced.
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Flgure 1 - Stabilization processes used by publically owned treatment works (POTWs) to produce biosolids.

AEROBIC
DIGESTION (6.61 %)

ADVANCED
ALIt STABIL (7.87%)

• In cases where the reporting munici
pal facilities from a state wete tesponsible
for a sewered population greater than
two-thirds of the rotal population, the
rotal biosolids production for the state
was left "as reported" on the survey forms.

• In cases where the reporting munic
ipal facilities from a state were responsi
ble fot a sewered population less than

ANAEROBIC
DIGESTION (50.76%)

two-thirds of the total population, the
reported biosolids production for the
state was adjusted ro estimate total bio
solids production.

Summary
Results of a survey of the nation's largest
municipal wastewater treatment plants re
sponsible for a sewered population of ap-

proximately 65 million people indicates a
1995 national municipal solids produc
tion of approximately 6 million dry tons.
The portion of solids complying with 40
Code of Federal Regulations (CFR)
Section 503 is estimated by the POTWs to
be 5.3 million dry tons, or 87.5 percent.

Biosolids beneficial uses include land
application (54.35 percent), incinera
tion and other uses such as landfill cover,
compost and fertilizer. Biosolids disposal
selections include surface disposal, land
fill and incineration.

The processes used to stabilize the
biosolids include anaerobic digestion
(50.7 percent), some form ofheat or ther
mal treatment (12.5 percent), lime stabi
lization (11.8 percent), advanced alkaline
stabilization (7.9 percent), aerobic diges
tion (6.6 percent), composting (4.1 per
cent) and other processes such as inciner
ation, air drying and lagooning (Figure
1). Approximately 12 percent of the pro
duced biosolids are shipped out of state.

More than 80 percent of the states sur
veyed have biosolids regulatory programs.
Two-thirds of the POTW respondents
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U.S. Biosolids Outlook

were aware of active biosolids regulatory
oversight and enforcement programs in
their state. Biosolids regulatory authority
is imbedded within state water programs
(72 percent) and solid waste programs
(22 percent). These programs are staffed
by I to 2 people per million population.
Only 25 percent ro 28 percent of rhe
POTWs and regulator programs have cit
izens' education or outreach programs for
biosolids. Only 10 of 25 responding reg
ulators indicated that their state had
adopted the 40 CFR 503 rule.

POTWs and regulators were consistent
in strongly endorsing the prospects for
beneficial use of biosolids. However, both
groups felt the views expressed by the agri
cultural community and the engineers/
scientists/university professionals for bio
solids recycling were not as positive. Re
spondents were optimistic about the like
lihood of their state's delegating regula
tions; 75 percent to 80 percent thought
the prospect was likely or very likely.

More than 80 percent of all POTWs
receive what they perceive to be a minor
number of complaints stemming from

biosolids production or transportation.
The primary complaint is odor (62 per
cent), with transportation (14.7 percent)
and health (11.63 percent) also promi
nent. The regularors also view biosolids
complaints to be minor, but more fre
quent. Odor (41 percent), health (22 per
cent) and nuisance (17 percent) are the
most commonly received complaints.

In addition to citizen complaints, resis
tance to beneficial use from specific
groups is a reality for 30 percent to 40 per
cent of the respondents. Farm organiza
tions, the food processing industry, local,
county and state ordinances and elected
individuals, universities and the press all
have been factors in the effort to resist
biosolids recycling.

To help assess the influence of active
local or state biosolids organizations on
the occurance of resisrance, survey re
spondents were asked to indicate if they
were aware of the existence of such
biosolids organizations. Forty-four per
cent of the POTWs and regulators were
aware of active local or state biosolids or
ganizations. However, there appeared to

be no relationship between the presence
of a biosolids organization and the occur
ance of complaints or reported resistance.

Conclusions
Environmental quality is a societal con
cern and biosolids is an environmentally
friendly product. Treating and applying
the product to land or using it in other
beneficial ways simply makes good envi
ronmental sense.

Awareness of diminishing landfill
space, the need to recycle valuable re
sources, and the many positive things
that have happened due to the Clean
Water Act have resulted in the very best
of choices-the chance ro renew and re
vitalize crop land and cover, while simul
taneously and dramatically reducing the
loss of valuable resources. m

Eugene De Michele is a proftssional engi
neer andan association manager. He is cur
rently responsible for the ~ter Environ
ment Fecleration's biosolids program.

For more information, circle 251 on card.

Send today for product information (409) 327-3121

One Man Portability
for Soil Sampling,
Testing and
Well Monitoring
• Removable from

wheeled frame for
mounting on truck,
trailer or crawler.

• Powerful - maximum
100 ft. depth with 6'
0.0. auger; 28 It, with
16" 0.0. auger.

• Reliable - proven Model
PS-18 general purpose
hydraulic power source,

• Swing-away drill head for
sampling and soil-testing.

341 Environmental PROTECTION

Hollow Stem Auger...
Tough, yet Lightweight

~""==;;;,oii="~. Built for Speed
• Half the weight of other

hollow stem auger systems.

• Easier to pick up, carry,
attach, and fit to the drill
stem so jobs go faster.

Rugged and Modular

• Tough, ductile mild steel augers and blades,
hardfaced for durability.

• Replaceable cutting blade inserts of hardfaced
steel or carbide.

Little Beaver, Inc.
P.O. Box 840 • Livingston, TX 77351

Phone: (409) 327-3121 • Fax: (409) 327-4025
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By GABRIElE CROGNALE, P.E.

Polluflon Prevenflon

Part one ofa two-part series about how
environmental management systems (EMS) enhance
pollution prevention efforts.

ing standards define the methodology of plan
ning and executing an EMS audit, and more
importantly, identifying how to improve the
existing EMS. The auditing standards also de
fine the necessary qualifications for an EMS au
ditor.The EPE draft standard is designed to
allow organizations to measure progress against
objectives to performance goals. Finally, the
LCA draft standard takes a macroscopic view of
the impacts of products, processes and services
during their life cycle.

Identifying P2 Opportunities
As a broad overview, the elements of ISO
1400 I point to opportunities for pollution
prevention (P2) and financial incentives
through the management review cycle, which
allow changes or improvements to occur
where appropriate. This concept may mean
something different for each facility. Improve
ments may also occur as a result of identifying
opportunities for enhancing a particular set of
duties, or in providing a consistency to per
form these duties. ISO 14001 guidelines allow
increased adherence to regulatory require
ments, provide for efficient products and ser
vices, and one of the key drivers-provide op
portunities to do more with less in materials
used or subsequent wastes generated.

Cases will vary at each site, but delving into
such situations on a micro level can identify
site-specific situations that can lead to one or
more P2 and cost saving opportunities within
a particular facility.

The specific elements of ISO 14001, which
focuses on environmental management sys
tems, consist of: (I) environmental policy, (2)
planning, (3) implementation and operation,
(4) checking and corrective action, and (5)
management review. From these elements, ex

amples are pro
vided where you
may find pollu-

Financial
Incentives

ISO 14000 at a Glance
The fitst ISO 14000 standards were passed in
September 1996---14001; 14004, which fo
cused on the EMS; 14010, 14011 and 14012,
which focused on environmental auditing.
Otganizations have since taken another look at
their specific environmental programs and
EMSs, and how they may benefit from being in
some type of conformance or completely con
forming to ISO 1400 I. The standard delin
eates the main elements of an EMS and what
otganizations should have in place to be in con
fotmance. Taking a closer look at ISO 14001
and the key elements of the ancillary standards,
EMS auditing, environmental performance
evaluation (EPE) and life-cycle assessment
(LCA), you should remember that the stan
dards are management tools to improve an or
ganization's environmental performance. Or
ganizations can benefit from such improve
ments in many ways. The EMS standards de
fine the components that should be in place to
attain an otganization's environmental achieve
ment goals, and more importantly, the neces
sary steps to a
chieve the goals.
The three audit-

Many books and articles have been
published recently dealing with the
environmental management stan
dards of the International Organ

ization for Standardization (ISO) 14000. They
have focused on topics such as a guide to what
the standards mean, how to develop an envi
ronmental management system (EMS) to con
form to ISO 14001, how to audit and what to
look for in a company's EMS, what to look for
in an auditor or EMS course provider and how
to choose a Registrar for EMS certification. But
what facility managers want to know is how the
standards help ptevent pollution onsite and
help increase cost savings along the way.
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tion prevention opportunities. Addition
al examples will be provided in part two
of this article in an upcoming issue ofEn
vironmental Protection.

Environmental Policy
The cornerstone of the standard sets the
rone within an organization as to what the
main environmental objectives and targets
will be with respect to its activities, prod
UCtS and services. It also addresses how
these mesh with the organization's com
mitment to continual improvement and
pollution prevention.

The driving force within the policy is
to ensure that the organization's commit
ment rests with the organization's envi
ronmental objectives and targets and asks
the question, "What does the organiza
tion really want to achieve in environ
mental performance, and are pollution
prevention and cost savings among these
priorities?" Of key importance is how the
policy is developed-namely, whether by
management or by environmental
staff-and that it has top management's
approval.

Planning
Within the objectives and targets further
delineated within planning, pollution
prevention objectives can be measured
on a quantifiable basis, such as tracking
Toxic Release Inventory (TRI) emission
levels, or measuring the volume ofwaste
water generated per unit of produciton.
Such examples allow the pollution pre
vention objectives and targets identified
to take a recognizable shape. For these
opporrunities to occur, the framework
needs to be part of an organization's en
vironmental policy, which is the first step
to begin planting the seed for pollution
prevention opportunities at a facility.

Implementation and Operation
The structure and responsibility defined
within implementation and operation
adds another dimension-the individuals
who perform the functions and the man
agers who oversee them to ensure that
EMS requirements are established, imple
mented and maintained. As in any work
ing system, someone needs to be respon
sible for carrying out the organization's

"marching orders," while another man
ages the individuals to ensure top man
agement's intent is carried out. In close
concert with structure and responsibility
is training, awareness and competence.
Within this sub-element of implementa
tion and operation lies many opporruni
ties. If not acted upon, they become
missed opportunities for pollution pre
vention and cost savings within a regulat
ed organization. Withour adequate and
appropriate training to increase awareness
and competence levels about environ
mental considerations, unnecessary spills
or releases, possibly with potentially disas
trous or costly results, may occur.
Adequate and appropriate employee
training programs greatly increase a facil
ity's compliance level and decrease situa
tions that may cause mishaps.

Communication is also important.
Without adequate and appropriate com
munication between managers and
workers, especially in siruations that may
adversely affect employees' safety and
health or the environment, gaps may
evolve in a facility's EMS. If left

ISO 14000 Overview
One·Day COllrseO$395 0 .7 CEUs

May 28,1997· Auburn Hills, MI
June20, 1997· Charlolte,NC

Understanding
Environmental Regulations

for/SO I.JOOllmplemelltatlOllalldAllditillg
Two·DayCourseO$795ol.4 CEUs

June 24.25, 1997 - Colorado Springs, CO
Developing and Implementing an EMS

Three·Da)' Course °$995° 2./ CEUs
June 2.4, 1997 •San Diego,CA
June 11-13, 1997 . Houston, TX
June 17·19, 1997· Chicago, It

Implementing ISO 14001
for ISO 9000 Qllality Professiol/als

Two.DayCourseo$795°/.4 CEUs
June 23·24, 1997 •Auburn Hills,MI

June 26-27, 1997 . Colorado Springs, CO
ISO 14000 Internal Auditing

Two·DayCourseo$795°/.4 CEUs
June 5·6, 1997· San Diego, CA
July 24·25, 1997· Danbury, CT

A SI·RAB Accredited
EMS Auditing Course

for Quality and Environmental Professionals
(EARA·Approved USA)

Five·Day Course °$/995°4.0 CEUs
June 2·6, 1997· Danbury, CT
June 23-27,1997 - Chicago, IL

Formore injormaJion, additionaldates andlocations,
orto registercall1-800-374-3818.

t Excel Partnership, Inc., our
professionals provide innovative
communication strategies to help you
reach your business process
improvement goals, comply with
national and international regulatory
requirements, and implement an
effective Environmental Management
System (EMS). We offer a wide range
of courses specific to the Environmental
Industry.
Aside from assisting in the development
oftheBS 77S0and ISO 14000
standards, each of our consultants has an
average of 20 years of international and
'domestic experience in the
environmental industry. Your
consultant has the skills and knowledge
to support, guide and instruct your team
in developing an Environmental
Management System.
We have a hands-on approach to
training, and are committed to providing
exciting and interactive learning
environments. All of Excel's courses
can be customized according to your
business needs.

EXCEL
PARTNERSHIP, INC.

75 Glen Road, Sandy Hook, CT06482
(203) 426·3281 Fax (203) 426-7811

www.xlp@xlp.com

May 1997 see us at AWMA, Booth #2017 ° Circle 126 on card. Environmental PROTECTION I f7



Pollution Prevenffon

unchecked they may lead to unnecessaty
waste management issues. IdentifYing
and shoring up any such gaps also pro
vides opportunities for pollution preven
tion and related cost savings. The litmus
paper test is to ensure that the lines of
communication between top manage
ment and line workers are kept open.

Checking and Corrective Action
Although employees have good intentions
to adhere to policies, it is hard unless the
organization has in place two important
ISO 14001 elements-----<:hecking and cor
rective action and management review.

Corrective action is an internal docu
mentation system established to allow
trained individuals to monitor and mea
sure key characteristics of internal activi
ties that may adversely affect the environ
ment. These include properly maintain
ing equipment and processes to ensure
they are functioning at peak efficiency,
ensuring the facility is in compliance with
all environmental regulations and rules,
keeping related permits up-to-date, and
seeing that required documents are prop-

erly and timely filed. In situations where
nonconformance is noted and corrective
action is necessary, management should
ensure that systems exist that allow the
appropriate individuals to execure correc
tive actions to the facility's EMS. Without
such systems, good intentions to elimi
nate pollution at the source could be dis
missed over time due to a lack of follow
up or managerial oversight. With such
systems previous workplace situations
that allowed National Pollutant
Discharge Elimination System (NPDES)
permit or other wastewater excursions;
unpermitted air emissions or clogged fil
ters causing excess particulates to be re
leased; mixing hazardous and non-haz
ardous wastes increasing both waste and
waste handling costs; and other worker
related items can be eliminated and inter
nal controls and checks can find and cor
rect such workplace excursions.

Management Review
Like other management-driven incentives
or company functions, the ultimate re
sponsibility for the EMS's effectiveness in

achieving P2 goals and cost savings rests
with top management. To be effective,
management's review of the EMS needs
to focus on the improvements that should
occur as a result of the facility's EMS
audit findings, which is part of checking
and corrective action, and ensure that im
provements are executed and incorporat
ed into the ISO EMS standards.

Tracking and measuring improvements
at a facility using similar techniques and
placing dollar values to the improvements
may help to develop a direct relationship
to cost savings by eliminating unnecessary
pollution or waste handling. Compiling
this data into a tabular or report format
could be valuable to top management,
providing them tangible proof that efforts
to implement EMS improvements are
also pollution prevention opportunities,
which create real cost savings. m
Gabriele Crognale, P.£., is the principal of
MCG Associates in Needham Heights,
Mass.

For more Information, circle 218 on card.

GROUNDWATER REMEDIATION

PROBLEM: A discharge investigation report reveals
high levels of gasoline contamination present in the
groundwater from 50 years of industrial use.

SOLUTION: The CleanOX Process®, a patented
in-situ remediation process using hydroxyl radicals to
treat a variety of contamination.

When it comes to the treatment of contaminated
groundwater only CleanOX Environmental Services
utilizes a patented in-situ system proven effective for
treating dissolved phase LNAPL and DNAPL.

CleanOX is also successful with chlorinated solvents,
hydrocarbons, aromatic solvents, gasoline, tar, fuel oil,
coal, pesticides and PCBs. Contact us for an estimate!

CleanOX Environmental Services, Inc.
17 Watchung Avenue' Chatham, N.J. 07928

201-701-1288' Fax: 201-701-9630

Attention Environmental & Project Managers

EarthSoft
Software and Services

• Air, Water, and Waste Data Management

• GIS and 3D Visualization interfaces

• Groundwater Modeling Interfaces

• NPDES, CAAA, RCRA Reporting

• ISO 14000 and Compliance Tracking

• IRPIMS, CLEAN, Custom deliverables

• Risk and Hazard Assessment

• Electronic Data Deliverables

• Automated Chemistry Data Verification

• Growldwater Statistics Interfaces

• Web, Intemet and Intranet Services

• Cost Estimation for Investigations and Remediation

CALL TODA Y 800-649-8855

Visit ow' Web Page at http://www.earthsoft.com
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At every level of respiratory protection.

DISPOSABLE
RESPIRATORS

Delta· N-Series Respirators
Superior fit, comfort, and easy breathing
that ensures better wearer acceptance and
compliance. Delta N·Series disposable
particulate respirators meet NIOSH
42CFA84 standard tor filtration.

Delta's advanced filtration technology
exceeds pertormance standards and max
imizes the respiratory health and produc
tivity of the wearer. The unique, flat-fold
design allows very compact storage.

Available In three sizes,

Aespirators lor a range 01 applications:
N95, N99, N100, plus odor.

Delta Respirators- protection that's
easier to live with!

NEGATIVE PRESSURE
RESPIRATOR SYSTEMS
Power-Plus'"
Breath-responsive systems approved for
use with nine different Racal filters/car
tridges providing NIOSH/MSHA-approved
respiratory protection against a wide range
of contaminants.

SUPPLIED-AIR
RESPIRATOR SYSTEMS

Racal Supplied Air Systems
Aacal offers an unsurpassed range of
headpieces, personal temperature control
and tiltration for supplied air products - a
complete package that increases worker
protection while providing the highest level
of user comfort.

Racal Clears the Air!

Portable Air Purification System
Compatible with Aacars full line of supplied
air respirators, this portable air purification
system offers the maximum protection in
supplied air.

Operator Comlort

Lower cost.

Portability

Escort'" (ESCBAlSAR)
Pressure demand Type C supplied-air res
pirator with the added assurance of a 5
minute or 15-minute escape cylinder.
Comfortable, lightweight, low-profile
design allows maximum mobility.

POVVERED AIR-PURIFYING
RESPIRATOR SYSTEMS

Breathe-Easy"
Bresthe-Easy< with Rscsl's Powered Air!
Lightweight, portable, ballery-powered
Turbo Unit. A full selection of nine different
headpieces with filler protection against

OV. AG, ammonia, HEPA, and combina
tions of contaminants.

Powerflow"
Intrinsically safe battery pack. Full face
mask. Easy maneuverability: back-mount
ed organic vapor cartridge or mask-mount
ed HEPA filter system.

DustlMist Systems
Airllow module and double filtration system

in helmet. Convenient head, eye, and face
protection.

Air-Mate 1 and 3 DusVMist systems also
available.

Air-Mate· HEPA Systems
Light, comfortable protection against dusts,
mists, and fumes with TWA less than

O.05mg/m'. Use the lightweight, worker
accepted head cover, or choose the full
hood system for higher use limitalions.
NEW! Air-Mate HEPA 16 Welding Shield
Respirator_

SELF-CONTAINED
BREATHING APPARATUS

SCBAG'"
Pressure demand SCBA with 3D-minute
cylinders. Storage/carrying bag converts
to a vest style harness. Excellent weight

distribution helps reduce stress and fatigue
for workers. Optional low pressure airline
connection available.

Racal'· 4000
This top-of-the-line SCBA offers the best
value on the market! First-breath
response mask-mounted pressure
demand valve. Extremely comfortable to
wear. High and low pressure cylinder

options. Lightweight eO-minute Kevlar®
cylinder option available.

RACAL HEALTH & SAFETY, INC.
7305 EXECUTIVE WAY, FREDERICK. MD. 21704-8368 TEL: (800) 682·9500
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FAX: (301) 695-4413
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Air &Waste Management Associafion Showcase

with RATA accuracy surpasses
CEMS equipment in usability,
portability and affordability. It

Stack Emission Monitor
The new portable stack

emission monitor Testo 360

high temperarures to oxidize
VOC emissions. Ceramic grid
blocks recover heat ftOm the
cleaned flue gas to preheat en
tering gas. Booth 1124. Uni
ted McGill Corp.

Circle 229 on card.
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development events include continuing
education courses, a job fair and a number
of technical tours to nearby facilities.

In keeping with the conference's inter
national theme, Toronto is a culturally di
verse city that has more than 70 ethnic
groups spealcing more than 100 languages.
The host city has shed its Victorian image
and is now the home of First Canadian
Place, the 72 story tower, and the Sky
Dome, a sports complex with a hotel,
restaurants and entertainment centers.

The AWMA conference offers envi
tOnmental ptOfessionals the chance to
visit Canada's most popular tourist des
tination while increasing their know
ledge of the latest advances in the envi
tOnmental field.

erence or Equivalent Methods
in accordance with 40 CFR 50
53. The AP-360 series includes
CO monitor, NO-NO,-NO,
monitor, SO, monitor, 0 3

mOnItor and CH4-NMHC
THC monitor. Booth 1917.
Horiba Instruments Inc.

Circle 228 on card.

Economical RTO
The ThermaGridm regener

ative thermal oxidizer (RTO)
system offers economical and
dependable VOC destruction.
It cleans flue gas stream with

Ambient Air Monitors
AP-360 series of ambient air

monitors were designated Ref-

utes. Ideal for stationary source
testing, hazardous-waste site in
vestigations and emergency re
sponse. Booth 1939. Inficon.

Circle 227 on card.

AWMA's '97 Exhibition

~ and Technology: the International Langu
~ age," and will include forums on interna
.~ tional envitOnmental agteements and
~ global urban infrastructure and a work
~S' shop presenting an international exchange
§ on how regulatory agencies deal with in
; novative technology.
~ The meeting is filled with seminars on

topics such as indoor air qualiry, pollu
tion prevention and site remediation and
closure. Attendees may choose sessions
in six main categories: air issues, envi
tOnmental management, waste issues,
business risk management, education
and international issues.

AWMA expects over 1,000 technical
papers and 450 exhibitors ofenvitOnmen
tal services and equipment. PtOfessionai

This Toronto conference and exhibition will focus
on how the air, waste and environmental management fields
are becoming more international.

-----_._~

able on-site analysis of VOCs.
Battery-powered, lightweight
and weatherptOof, it can speci
ate and quanti/)' VOCs in min-

VOC Analysis
HAPSITEm is a portable

GC/MS for easy and depend-

1616. Anguil Environmental
Systems Inc.

Circle 226 on card.

Brochure
Anguil EnvitOnmental Sy

stems released an 8-page btO
chure covering its successes
ftOm design to installation. It
describes the engineering pto
cess that goes into every unit
manufacrured. Booths 16141

THIS SUMMER ENVIRONMENTAL ptOfes
sionals are going to beat the heat by
heading up north to TotOnto, Ontario,
to the Air & Waste Management
Association's 90th annual meeting and
exhibition, which will be held in the
MettO Toronto Convention Centre dur
ing June 8-13.

The conference's theme will be "Science

to-use, hand-held portable an
alyzer capable of accurately
measuring low levels of H,S
concentrations ftOm 1 ppb to
50 ppm in seconds. Ideal for
gathering quantitative data or
reduced sulfur concentration
in ambient air. Booth 1811.
Ariwna Instrument.

Circle 225 on card.

Hydrogen Sulfide Analyzer
The JetOme 631-X HydtO

gen Sulfide Analyzer is an easy-
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Portable Gas
Chromatograph

The Voyager gas chromato
graph is a lightweight, hand-

analyzer capable of five simulta
neous gas measurements and a
dynamic range. Ideal for indus
trial hygiene applications,
HAPS compliance and VOCs
monitoring. Booth 1012. Cali
fornia Analytical Instruments.

Circle 234 on card.

VOC Analyzer
The uset-friendly Model

1302 analyzer is an accurate
microprocessor-controlled gas

Self-Sustaining RTO
The Combu-Changer~Re

generative Thermal Oxidizer
System supplies 70,000 scfm
process with 98-percent emis-

ISO 1400 I requirements, and
add value to your business.
ANSI-RAB Accredited Ad
vanced EMS Auditor Coutse
available. Booth 2017. Excel
Partnership Inc.

Circle 233 on card.

held instrument with analyti
cal ability to chart subsurface
contamination. It combines
rapid sampling techniques
with field-generated analysis
for an accelerated site charac
terization plan. Booth 1010.
PE Photovac.

Circle 235 on card.
Innovative Solutions

Let Excel Partnership Inc.
help you design, implement
and document an effective en
vi ronmental management sys
tem (EMS), understand the

May 1997

toring of stack emissions and
provides simultaneous mea
surement of gases. The heated
extractive gas-handling system
maintains sampling integrity
necessary for monitoring
highly-water soluble compo
nents. Booths 809/811. Ap
plied Automation.

Circle 232 on card.

Continuous Gas Analyzer
The Enviro-FTIR is de

signed for continuous moni-

consists of four components,
all operated by a notebook
computer incorporated into
the instrument. Booths 18041
1806. Testo Inc.

Circle 230 on card.

creased maintenance. Get ef
fective destruction of gaseous
emissions and eliminate heat
exchanger fouling. Booth 525.
A1zeta Corp.

Circle 231 on card.

VOC Abatement System
EDGE PLUS+ meets emis

sions requirements with no in-



Air &Waste Management Associaffon Showcase

TOC Gas Generator
Matheson's TOC gas genera

tor produces up to 1250 cc per

VOCs with energy savings
and lower operating costs. It is
suited for high-gas volume
and low-VOC concentration
applications in the automo
tive, pharmaceutical, semicon
ductor, printing and chemical
processing industries. Booth
612. Engelhard Corp.

Circle 246 on card.

VOC Emission Control
The rotary concentrator ad

sorption (RCA) system abates

specifically for use with Micro
Met and CR-I0 Data Loggers,
it operates single or network of
local or remore recording sites
with an Auto-Polling-Report
ing system. Booth 1605. Met
One.

Circle 245 on card.

Data Logger Software
MicroMet~ Plus Software is

environmental data collection
and reporting software includ
ing Wind Rose, color charting
and graphic features. Designed

odor scrubbing applications.
Other technologies include
products for use in all mass
transfer applications, which in
cludes a full line ofceramic and
metal random packings, and a
variety of column internals.
Booths 1928/1930. Jaeger
Products Inc.

Circle 243 on card.

Superior Design
Jaeger Tri-Packs@ are ideal

for use in air stripping and

Catalog
Response Rentals' catalog

features rental instrumentation
for continuous emissions mon
itoring (CEM), including EPA
reference analyzers for ozone,
carbon monoxide, sulfur diox
ide, NO, and VOCs; heated
sample lines, sample condi
tioners and dilution probes;
daraloggers; calibration gases;
and more. Booth 1738. Re
sponse Rentals.

Circle 244 on card.

ment of methane and non
methane hydrocarbons in air.
It achieves detection limits of
50 ppb or less with a sensitive
flame ionization detector and
proprietary column design.
Total analysis time is less than
70 seconds. Booth 1505.
Thermo Environmental In
struments Inc.

Circle 242 on card.

an analog output electronic
barometer in broad tempera
ture ranges for meteorological
and utility applications where
continuous power is available.
The Model 61002 Gill Pres
sure Port minimizes dynamic
pressure errors due to wind.
Booths 1518/1520. R.M.
Young Co.

Circle 241 on card.

Hydrocarbon Analyzer
The Model 55C is an auto

mated continuous measure-

Pressure Sensor
The Young Model 61201

Barometric Pressure Sensor is

Flow Meter
The Model 100 Micro Gas

Flo-Sensor is designed as a
low-cost alternative to glass
tube and ball flow meters. It
uses a Pelton-type turbine
wheel to determine the flow
rate of the gas capable of mea
suring extremely low flow
rates over 13 ranges. Booth
1810. McMillan Co.

Circle 240 on card.

preparation and compliance as
sessments. View pertaining reg
ulations, create an inventory of
faciliry equipment and estab
lish emission units. Booth 617.
EnviroMetrics Software Inc.

Circle 239 on card.

Compliance Database
PlantWare@ Audit deter

mines and maintains regulatory
compliance for both Title V

from ASOMA Instruments
use Energy Dispersive X-Ray
Fluorescence (EDXRF) tech
nology, which is rapid, non
destructive, non-coating and
requires little or no sampling
preparation. Booths 836/838.
ASOMA Instruments Inc.

Circle 237 on card.

cess, eliminates odors and low
level VOCs in gas streams with
a 99.9-percent guaranteed re
moval rate and 40-percent less
operating costs than traditional
scrubbers. It is fouling resistant
and can be used in a variery of
industries. Booth 1225. Mon
santo Enviro-Chem.

Circle 238 on card.

Eliminate Odors
Odorguard, an enhanced

hypochlorite scrubbing pro-

.=-

Bench-Top Analyzers
Bench-top/at-line instru

ments for measuring elements

sion efficiency and 95-percent
hear recovery. Srack, fans and
sound-reducrion equipment
available. Ir is self-susraining
with the process heat contri
bution. Booth 1218. ABB Air
Preheater Inc.

Circle 236 on card.
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Are you looking
for environmental

management software?

minute of ultra-high purity car
rier/combustion gas containing
less than 0.1 ppm total hydro
carbons. Designed specifically
for use with total organic car
bon analyzers. Booths 1514/
1516. Matheson Gas Products.

Circle 247 on card.

Consulting and Program
Management Services

For public- and private-sec
ror companies in need of air
and waste management solu
tions, Rust Environment &
Infrastructure offers a full range
of engineering, scientific con
sulting and program manage
ment services. Booths 1630/
1632. Rust Environment &
Infrastructure.

Circle 248 on card.

High Flow Air Sampling
The AirPro 6000DH will

sample up to 4 liters at con
stant pressure rhrough multi
ple particulate filters or sor
bent rube media, or filters
combined with sorbent rubes.

Programming flexibility al
lows multiple hazard or re
dundant sampling of res
pirable particulates, total par
ticulates and VOCs. Booth
1825. BIOS International.

Circle 249 on card.

ISO 14000 Saftware
Evaluate, implement and

audit your EMS for ISO 14000
compliance. ISO 14000 Assess-

ment Software, ISO 14000
Implementation Software and
ISO 14000 Audit Software cre
ate and maintaining a superior
EMS plan for your company.
Booth 432. GreenWare Envi
ronmental Systems Inc.

Circle 250 on card.

Regenerative
Oxidizers

If so, don't miss the June issue of
Environmental Protection magazine.

We highlight the hottest, most
innovatlve software on the market

in our annual Environmental
Management Software Guide.

Read this guide before you make apurchase!

May 1997

• Proven reliability assures minimal
equipment maintenance.

• Up to 99%+ VaC/HAP destruction
efficiencies can be guaranteed.

• Low operating costs with high primary and
secondary heat recovery.

• Flexible, user-friendly operation with
PLC's and operator terminals.

• Standard units from 500 to 75,000 scfm.
• Complete turnkey installations provided.
• Industrial dryers/ovens also by Wolverine.

See us at AWMA, Booth #1739 • Circle 132 on card. Iu



ZEROING IN ON

HYDROCARBONS
Groundpenetrating radar technology locates and

defines hydrocarbon contamination.

By Ing P.B. van der Roest, Drs. D.J.S. Brasser, A.P.J. Wagebaert and P.H. Starn

Fieldwork and Processing
To execute the method, a systematic GPR
survey in a dense grid is conducted to col
lect the necessary data, using a survey
wheel to determine the x and y coordi
nate. The data ate analyzed with the in
house developed software. Depth values
are obtained through secondary field
measutements. Knowing the x, y z coor
dinates and the contamination value, a
three-dimension computer image of the
contamination in relative values can be'
generated. The comprehensive informa
tion forms the basis for a targeted and ef
fective drilling plan. The outcome of

technology and applied it to more than
100 projects, predominantly for the
petrochemical industry. All projects were
later checked by conventional drilling.
Two years' experience has continuously
increased the quality and broadened the
applications of the method.

o

as they only give information on one
point. This often leads to uncertainty in
estimating cleanup costs or, even worse,
to unsuccessful cleanups. MAP Environ
mental Research has developed a technol
ogy using ground penetrating radar
(GPR) in combination with in-house-de
veloped software to locate and define the
extent of hydrocarbon contamination.
With this technology, the quality of site
investigation is increased and costs are re
duced. Since 1994 MAP has improved its

o

Ol-
e .+
NCREASE (S CONTAMINAl10N

o clean
A contaminated

Figure 1

Background
The theoretical background of detecting
hydrocatbon contamination. has been
analyzed and studied by several well
known scientists at several U.S. and
European research institutes. Practical
applications, howevet, have been sparse .

ii; until recent years. In 1994 MAP discov
1 ered that by applying certain processing
J techniques, radar data could be analyzed
1 to generate useful information on conta-

.
1. mination. The technique is based on the
~ principle that the chemical and physical

c1i characteristics of the soil and groundwa
~ ter is altered by contamination. This re
-., suIts in a variation in radar reflectionf and of the radar signal's amplitude.
8
~... ~ .. <l:

T
he increasing costs of remediating
contaminated sites has stimulated
research for cost-reducing tech
niques in soil investigation and

cleanup techniques. Under the tradition
al approach, soil borings and groundwa
ter wells are used to investigate contami
nated soil. Although useful tools to deter
mine the amount and characteristics of
the contamination, they are inefficient
and costly in providing information on
the location and extent ofcontamination,

"I Environmental PROTECTION May 1997



contamination. II

Ground pmttrating radar (GPR) "'cates and defines the extent ofhydrocarbon contamination.

Abanaki is the
world leader

in industrial skimming
of oil and grease.

Sal'e money, save time.
Call the experts today.

•••And
Grease

For Lunch
And we've been

doing it for
over 15 years!

800-358-SKIM
http://www.abanaki.com

~~;:r~n ~~I~~, ~~~4023 ~,. ,s.
(216) 543-7400 ~'--"
FAX (216) 543-7404 SKWMERMAN"

1111111(1
litCORPORATION
r!1' OIL SKIMMER DIVISION
~

We Eat Oil
For

Breakfast•••

A Project Example
Carried out by MAP Environmental
Research in 1995, the site is a former oil
exploration site initially investigated in

the conventional way.
Contamination con
sisred of mineral oil
and aromarics. Maxi
mum values of mineral
oil of 1000 microgram
(mg/kg/dm) (ppm)
were present in the soil
and groundwater max
imum values of 500
mg/l (ppb) were ob
served. The site has an
area of approximately
2000 square meters.
The soil consists of
fine sand to 7 meters
below surface, and sur

face sandy loam is found between 3 and 6
meters. The groundwater level during in
vestigation was around 1.5 meters below
surface.

Based on the conventional information
a remediation plan was made. When ex-

to 40 feel. Experience shows that mini
mum detection levels go down, depend
ing on local circumstances, to the range
of 200 to 500 milligrams per kilogram of
dry matter (kg/dm) parts per million
(ppm) in soil and 50 micrograms per liter
parts per billio~ (ppb) in groundwater.

liThe technique is based

on the principle that the

chemical and physical

characteristics of the soil

and groundwater is

altered as result of

chemical analyses delivers informarion on
absolure values and rhe rype of contami
narion. The informarion can be applied
to rhe relarive radar model after a correla
tion between the radar and lab-analyzed
data is made. The combination of the two
dara sets generates an overall picture.

Method Characteristics
By using the GPR technique, a significant
and comprehensive data set is collected.
For example, at a site of approximately
1.000 m' , around
15.000 reference
points are collecred
versus 20 to 30 refer
ence points by the con
ventional method of
drilling and sampling.
This shows rhe partic
ular strength of the
method-localizing
the contamination in
magnitude as well as in
intensiry. Soil condi
rions are normally very
heterogeneous, so a
limited number of
drillings often leads to

an inadequate insight in the contamina
tion, which may again lead to bad estima
tions of remediation cost, or worse, cost
ineffective cleanups. Averaged depths of a
GPR invesrigation in the sandy and clayey
subsoil of the Netherlands are around 20

May 1997 Circle 133 on card. 145



Zeroing in on Hydrocarbons

cavation statted, the actual size of the
contamination turned out to be far diffet
ent. The remediation was stopped and
MAP was asked to do a secondary inves
tigation of the area. The GPR investiga
tion was done using a GSSI Sir lOA (up
graded version) ground-penetrating radar
unit with a 100 megahertz (MHz) anten
na. To get integral information on the en
tire area, the investigation was executed in
a 2-meter by 2-meter grid. Along these
lines, radar data was continuously collect
ed and x and y coordinates were deter
mined using a survey wheel. The depth of

the measurements was around 7 meters
below surface.

The collected radar data was then
processed by MAP's specially designed
software. Vertically, the survey was divid
ed into layers with a thickness of 0.7
meter. For each layer a map was made
showing the relative contamination level
as found with GPR (Figure I). The re
sults were presented within one week.

To verifY results of the GPR investiga
tion, a few more drillings were installed.
Using these drilling results, a comparison
was made between the radar data and the

absolute values of the contamination.
Since rhe correlation was high, an accu
rate "absolute" model of the contamina
tion could be delivered. 3ased on the new
information, an alternative plan was
made and remediation work progressed.

In the accompanying figure (Figure 1)
the relative contamination situation is
shown in the layer from 2. I to 2.8 me
ters below surface. The various colors of
the squares (size: I meter by I meter)
represent the relative level of the conta
mination; from dark blue (less contami
nated) to green, yellow and red (most
contaminated). All values represent the
cumulated contamination. To compare
the results of the GPR survey to the re
sults of drilling, the drilling locations are
presented in the map. The triangles rep
resent contaminated drillings, while the
circles represent (almost) clean drillings.

Conclusion
In its short existence MAP has already
built up relations with many internation
al clients, like Shell (over 35 projects),
the Dutch Gasunion and Akzo Nobel.
With larger sites (over 1.000m'), the
GPR survey may already have earned
back on the investigation itself.

MAP has already received interest in
the United States. In 1995, MAP filed
with the U.S. Environmental Protection
Agency Database for Innovative Site
Investigation Technologies. In 1996, the
company applied for the Consortium for
Innovative Site Characterization, a pro
gram run by the EPA and sponsored by
the U.S. Department of Defense and the
U.S. Department of Energy that is in
tended to spur new investigative tech
nologies. The EPA is still evaluating GPR.

GPR is also being used in projects con
ducted by the Bureau de Recherche de
Geologie et des Mines, which is both the
French geological survey and a commer
cial mineral exploration organization, and
the Finnish Geological Survey. The agen
cies are using GPR in commercial opera
tions involving environmental audits be
cause GPR-based investigation increases
the quality ofsite-investigation since more
complete information is provided. m

Ing PB. van der Roes!, Drs. D.j.5. BraJser,
A.PI Wagebaert and PH. Stam are mem
bers ofMAP Environmental Research BV,
in Arnhem. The Netherlands (+31-26
3778730).

For more information, circle 252 on card.
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new products Compiled by Ashley Blyth product exclusive

Regenerative Oxidizer
Compressed into an 8-foot

by 12-foot frame, the MAC-

Environmental PROTECfION Iu

Instruments Catalog
The new 1997-98 Cole

Parmer instruments catalog

has over 1,400 full-color pages
featuring scientific instru
ments, equipment and sup
plies. Also included are nine
pages of chemical resistance
charts, technical data listing
conversion factors and more.
Cole-Parmer Instrument Co.

Circle 188 on card.

Confined Space
Gas Detector

Neotronies ofNonh
Ametica specializes
in state of the art
confined space gas
detectors. The new
Minigas-XL port
able four-gas detec
tor features dual
alarm lights, super

loud alarm and an internal pump. Standard features
include field changeable alarm settings; instanta
neous, STEL, TWA and peak readings; and easy cal
ibration. Now available with lifetime warranry and
NeoGold Care Package. According to the manufac
turer, British Telecom ordered 25,000 units. Neo
trorues of Nonh America.

Circle 180 on card.

mercury with the Hach DR!
2010 Portable Datalogging
Spectrophotometer. Stores up
to 1,000 data points and rec
ords sample readings with
group number, sample number
and datelrime stamp. Readouts
available in Portuguese and
Japanese languages. Hach Co.

Circle 187 on card.

Spectrophotometer
Test for Manganese III

chemical oxygen demand and

Gas Chromatograph
Model 86lOC Gas Chroma

tograph incorporates the latest

Groundwater Monitoring
The Levelogger" automati

cally records water levels for

hardware available, such as
Electronic Pressure Control
(EPC) for all gases, direct on
column injection POrt and an
insulated high-temperature
column oven. The chassis per
mits mounting four detectors
and multiple injectors. SRI In
struments.

Circle 184 on card.

rype srroke adjustment. Avail
able with polypropylene pump
head, Teflon diaphragm and
Viton O-tings. Each unit is
equipped with a flow indicator.
Omega.

Circle 183 on card.

site characterizations, spill in
vestigations and long-term
water monitoring. It is a '1._
inch diameter datalogger and
pressure transducer all in one,
self-contained probe. Solinst
Canada Ltd.

Circle 185 on card.

ISO 14001 Registration
For companies submitting

applications for ISO 1400 I
registration by July 15, 1997,
SGS ICS will discount stan
dard professional fees by 25
percent for the first three-year
contract. The first 10 single
site applicants will receive an
additional 25 percent dis
count. SGS International Cer
tification Services Inc.

Circle 186 on card.
aphragm pumps features easy
to-adjust side-mounted cam-

Portable Calibration Kit
Toxic gas monitors can be

safely and efficienrly caJibrar-

ed in the field with the Span
Chek~ portable calibration
kit. Interchangeable perme
ation tubes make the kit easily
adapted to produce mixtures
of a variery of compounds in
cluding sulfurs, hydrocarbons,
nitrogens, halogens and more.
KIN-TEK Laboratories Inc.

Circle 181 on card.
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Online Catalog
New Pig Corp.'s new web

site, http://www.newpig.com.

offers online ordering from
various catalog product cate
gories. Technical information
about maintaining a clean, safe
workplace is available. Chem
ical compatibility guidelines
and technical articles are also
available. New Pig Corp.

Circle 182 on card.

Metering Pumps
The efficient, simple design

of the FPUDT600 Series di-



trial processes. Destruction ef
ficiency of 95 percent to 99.9
percent is available. Anguil
Environmental Systems Inc.

Circle 191 on card.

seBA System
User-friendly SCBAG is a

NIOSH/MSA-approved Self-

Conrained Brearhing Appar
atus unir. Its integral storage
bag and carrying case is easily
unzipped and unfolded to

form a vesr-sryle harness, avail
able in PBI"'/Kevlar» or Cor
dura'" nylon. Approved for use
in life-threatening atmos
pheres. Racal Health & Safery.

Circle 192 on card.

Hydrocarbon Analyzer
The PHA-IOO Portable

Hydrocarbon Analyzer is ideal

for in situ analysis of total pe
troleum hydrocarbons in soil,
dissolved in water or as a free
producr. This system uses a
patenred fiber optic chemical
sensor (FOCS"'), which de
teers hydrocarbons C6 and
higher. Whessoe Varec Inc.

Circle 193 on card.

al and stare regulatory agency
air emission standards. It de
stroys vapor conraminanrs
from the exhaust steams of
dryers, ovens and orher indus-

M8 delivers 158 gpm. Both de
velop up to 125 psig head pres
sures. These 1 Yz-inch and 2
inch air-operated, double-di
aphragm pumps lack close-fit
ting parts to allow sol ids to pass
through without harm. Wilden
Pump & Engineering Co.

Circle 190 on card.

Thermal Oxidizer
Anguil's thermal oxidizer

system meets or exceeds feder-

Therm module handles gas
flows of 500 to 10,000 SCFM
wirh VOC concenrrations as
low as Yz percent. It has no flow
control valves or dampers with
start up under 15 minutes.
Roof mounring next to existing
stack is available. ARTCO
Marketing.

Circle 189 on card.

Bolted Pumps
The M4 Bolted Pump Series

delivers up to 70 gpm, and the

new products

Model SDlV

Closed Loop Recycle Systems
Storm Water Run-Off Systems
pH Control Systems

Model CllV

Taylor Environmental Products, Inc.

Sanitary Sewer Discharge Systems
Surface Discharge Systems
By-Product Recovery Systems

Model MV

EI TURNER DESIGNS
&015 W MauOe Avenue. Si.RlY'l3le CA 94086
(406) 749.0994' fAX. (4081749·0998· nttpllwwNlumerdesogoscom

Circle 135 on card.

TAYLOR ENVIRONMENTAL PROOUCTS, INC.
62B Old Robinson Road. Louisville, Mississippi 39339-9099

Phone (601) 773-3421/ Fax (601) 773-7139

Taylor Environmental Products, Inc. is committed to providing industry
and business with the best solution to the problem of wastewater

clean-up and recovery.

Taylor CPS 2000 Three Phase separation systems are specifically
engineered to customer applications. They are very efficient and operator

triendly with low maintenance costs.

The TO-4100 Continuous On-line Monitor

Some operations using Taylor CPS 2000 oil-water-solids separation systems...

• Equipment Washdowns •Transportation' Manufacturing' Chemical Companies
• Engine Repair' Marine Applications' Construction' Steel Mills

• Equipment Rental Companies' Rendering' Mining Industry
• Food Processing' Agriculture By-Products' Government Facilities

Detect leaks of petroleum products in non-contact cooling water, boiler feed
water, effluent water, and process water The TD-41 00 features a non-fouling
flow cell to significanlly reduce maintenance, and detects from ppm to ppb l

Supports NPDES discharge permits and correlates to standard methods.

Circle 136 on card. May 1997



costs with MSDSFinder rn
•

Intranet Module retrieves
MSDSs over corporate in
tranet on PC or Mac. Imports
from Internet, CD-ROM or
ASCII files. Query engine and
report writer quickly summa
rizes pertinent information.
ImageWave Corp.

Circle 199 on card.

Which Way Would
You Rather Manage

Your MSD.

MSDS Management
Reduce MSDS manage

ment and chemical tracking

M-f 7 a,m, to 5:30 p.m. Pacific TIme
FAX '-510-670-0589

M/C and VISA • One-year warranty
30-day money-back guarantee •
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the sample compartment cov
er. Turner Designs.
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analysis and trending informa
tion in continuous emissions
systems, chiller plants, phar
maceutical production areas,
clean rooms, isolation suites
and other industrial applica
tions with T-Vision SCADA
software. Thermo-Mizer En
vironmental Corp.
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Facility Control Software
Gain immediate access to

tecotding, alarming, reporting,

able filter paddles, maki ng
lamp-and-excitation and emis
sion-filter changes quick and
convenient. The water-tight
paddles accommodate I-inch
diameter round filters and can
be changed without removing

Fluorometer
The lO-AU-005-CE is

equipped with easily remov-

residual chlorine, dissolved
oxygen and dissolved ozone in
various industrial and munici
pal applications. They include
a silver anode and either a plat
inum or gold cathode housed
in durable, molded Noryl,
PPO. Rosemount Analytical.
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Ozone Sensors
The Model 499 A Ampero

metric Sensors measure free

maintenance-free, pre-cast con
crete buildings for hazardous
and flammable materials stor
age where spill containment is
required. Buildings have been
reviewed by the EPA and meet
all applicable government reg
ulations. EASI-SET Industries.

Circle 195 on card.

to-handle, waterproof canvas
kits. Customize each kit with
absorbent socks, pillows, pads,
disposable bags and protective
gear for the cleanup crew. Two
convenient sizes are available
for easy stowing in response
vehicle. GREENSTUFF Ab
sorbents Inc.

Circle 194 on card.

Spill Kits
GREENSTUFF absorbent

products are available in easy-

HazMat Storage
Industry and government

.agencies use EASI-SET's safe,

May 1997 Circle 137 on card. Circle 138 on card.
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Dewatering Pump
The P601 portable sub

mersible dewatering pump

Compliance Monitoring
Integrated sewer system

management helps collection

May 1997

of liquids in a high-density
polyethylene pan, which has
an easy-grip handle and pour
spout with cap. Ideal for
catching leaks and drips under
drums or for draining oil fil
rers. New Pig Corp.

Circle 202 on card.

controls tough drainage and
fluid handling problems with
heavy-duty pumping action. It
handles heads up to 60 feet
and flows up to 180 gpm. The
high-chrome impeller and ad
justable rubber-coated wear
pans tolerate abrasive-laden
liquids. Pumpex Inc.

Circle 204 on card.

system managers identifY flow
problems while they can still
do something about them.
Reduce costs, meet regulations
and make informed decisions.
using Doppler area-velocity
flow meters. American Sigma.

Circle 203 on card.

EmiiroCat. The Smart Technology!

Petroleum Storage
Single- and double-wall

bench top lube tanks for indoor

of energy costs over standard
thermal oxidation. The regen
erative catalytic oxidation sys
tem uses the heat of the oxida
tion process and catalyst to
burn pollutants such as VOCs,
HAPs or odors out ofwaste gas
exhaust. Onion Enterprises.

Circle 200 on card.

Catalytic Oxidation
The EnviroCat uses smart

technology to save 95 percent

new products

We measure better.

MdlHlan
C·O·M.P.A-N·X.

MODEL 50 MASS
fLOWSEHSOR

~ "'i)
[ I·'. JAJR (t..le

FLOW .....

Call (800) 861-0231 for a free catalog
Internet: www.mcmillancompany.com

~-~ Fax: (512) 863-0671 [tI]V~A . •

- Products are (( marked

We solve problems
in the Flow Industry

MIMilian
C·O·M·P·A·N·Y



product literature

This Department Contains...
A description of products from a variety of leading companies.

To receive FREE literature, simply circle the numbers on the reader service card

which correspond to the number beneath the products that interest you.

Circle 141 on card.

Certified Cal-Gas Standards
The Trace Source'" Permeation Tubes are
used to dispense a very small, extremely
stable flow of pure component gas for
making low concentration gas mixtures.
The flow is measured in nanograms or
nanolirers per minute. The emission fate of
the permeation rube is varied by changing
the temperature of the lUbe. Permeation
rubes may be made for morc than 350
chemical compounds. For more informa
tion, please write or call:
K1N-TEK Laboratories Inc.
504 Laurel
La Marque, TX 77568
Phone (409) 938-3627
Fax (409) 938-3710 Circle 142 on card.

2400 Drillteam Probe
The SIMCO 2400 DRILLTEAM-PROBE
combines performance fearures of a full
fledged small drill rig having 2,050-foot
pounds torque with precision control of a
hydraulic percussive hammer for direct
push/probing applications. The 74-inch
stroke mast handles standard 5-foot hollow
stem auger sections and probes with 4- to 6
foot probe rods easily. Combined with the
hoisting winch, the long stroke mast and
swing-away ropheads reduce tool handling
and increase productivity. Other features in
clude a cathead and dual-slide bases.
SIMCO Drilling Equipment Inc.
Osceola, IA 50123
(800) 338-9925

How Stable IsYour Lab?

If your lab doesn't measure up, you owe it to yourself to choose
Lancaster Laboratories for your next analytical project-as many of the largest
firms in the country already have. Call us or fax this ad and your business card
for more information. We'll be here when you need us.

D
D
D
D
D

~I~Lancaster Laboratories
"liliiii r \lVhere quality /5 a sCIence.

2425 New Holland Pike, PO Box 12425'lancaster, PA 17605-2425
717-656-2300. Fax: 717-656-0450. http://www.lancasterlabs.com

More than 15 consecutive years of
growth, profitable each year

Less than five percent average turnover
in professional staff

No turnover in project management staff
in past five years

Continuous investment in automation
and process improvement

Eight of every 10 clients surveyed rate lab's
performance as exceeding expectations

Numerous labs have closed, consolidated, or gone bankrupt as a result of
a significant decline in the environmental testing market. Use this checklist to
evaluate your lab's staying power in turbulent times

Lancaster Your
Laboratories Lab

Announcing the JMC ESP. Soil Sampling Probe!

'Samples from 3 to 25 foot depths
'1.2 inch diameter samples mea

sure 3 feet long
'Captures undisturbed samples in

clear plastic liners
'Samples retrieved with foot operated jack

Call or Write Todayl
Clements Associates Inc.

1992 Hunter Avenue, Newton, IA 50208 USA
PH: 800-247-6630 or 515-792-8285 Fax: 515·792

1361

FREE CATALOG
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product literature

Circle 145 on card.

MSDS is Windows-based software that or
ganizes and quickly scans MSDSs into a vi
sual imaging system, It has an easy-to-use
search engine and on-rhe-fly help. Data can
be imporred ditectly in ACCESS. SARA
Tier II and 313 Form R repoftS can be
printed. An integrated "list of lists" cross
references chemicals to federal and state
regulations. Distributed access, with LANs,
provides availability throughout a facility.
HazMat Control Systems Inc.
5[99 E. Pacific Coast Hwy., #500
Long Beach, CA 90804
Phone: (310) 597-7994
Fax: (310) 597-9904

Circle 147 on card.

MSDS Management and
Environmental Compliance Software
MIRS for Windows offers software mod
ules that can be integrated for environ
mental and safety compliance. The MIRS
MSDS management modules provide ex
pedited MSDS tracking and mainrenance
options for inbound or outbound MSDSs,
rexi or scanned image format, and inhouse
or customer distribution.

The MIRS environmental compliance
modules cover SARA Title III, EPA·ap
proved Form R, OSHA Hazcom, Clean
Air Act, Water, Waste and Inventory man
agement.
A V Systems Inc.
Phone (313) 973-3000

Circle 146 on card.

ENVIRONMENTAL PROTECTION
NEWS is the source for the latest news
and information on regulatory issues, liti
gation and enforcement policies coming
out of Washington, as well as state and
local agencies. The twice-monthly news
lerrer is used by legal and environmental
professionals as well as industry executives
responsible for compliance strategies and
planning.
24 Issues.....$249

See us at AWMA,
Booth #1804/1806.
Circle 148 on card.

Handheld Test and
Measurement Instruments
This new 140-page full color catalog features
technical data and application information
on a full line of handheld instrumentS. It of
fers analyzers, dataloggers, recording and
multi-function instrumems for combustion
analysis, air velocity, flow, temperature, hu
midity, dewpoint, water, sound, light, pres
sure, rpm. The catalog is complete with in
formation on accessories, communication
capabilities, prices and other services. Most
instruments arc in stock for same day ship
ping. For your free copy contact Testo Inc.,
230 Route 206, Flanders, NJ 07836; (800)
227-0729; Fax: (201) 252-1729; .E:nilll
info@testo.com or http://www.testO.com.

Come by and
see us at

Booth #728.

We are!!

Are you going
toAWMA

in Toronto?

See you there!
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........ 1oodI..tok.adindooloil""'~~.

ASlill05AJIAJI5Il
EMSl AnoIyTKoI, The Em~re Slate Buidinq, Sui'e lS14, New
10\. HI 10118. 12121 2960051. Ill: 11121 2960058.E·
Mol: http://wwdMIL,Oll
Asbestos, lead & Environmenlal Anolym since 1981.
l«a1ians iI HI, HJ, HI, G~ II, IH, MI, WI oad U.

SeeoorodinCJossifieds

IArrEl~Lrol1Ulfl

1I5ix<l8i••dro, 2530 1""001. ~"" SorOlOOl.1l342U
18001 553-m5. Ill: 19411155j)626.
Manuflldllreofspecializedboc1eriolslloim fOf 1M inml.
../~, and greose 'rop biofemediotion; custom lermelllo
lioo.

See our odin Oosloifieds

IAJlIl5/!INGLEIISE
Inviloine. lor .. 2235 H""" lood, Iu~e I, Oeorwoler, fL
34624. 18001 554~123.lll: 18881 554~123

Monufodu'en ,I """"K~ dilpoloblo bailon, ,aIiwoloI,
.... rtiek""'Ilr""

leo .. ad iI Oassifiads

Willi· (OIEWNEJ l'IODurn
Y""""""Baro8I1nmlo.. Ia.2_5Ireol.I"""""".
01144501. 18001359·3186. FIX: 13301146-3288. "'""'"
WWW."""""",".lOll/,uI
10 lla<I, ,"""""'" prized ,"". ,aducII.

leo .. adioOassifiads

IIOIEMEDIATION
_1gIMe i'Torl<15 10.. h.. P08olJO'l.IInI>. II
18861.12101426-3011, fll: 12101 426-2288.
fulloe.,aducIIlor8iorensedia1"""'~ol
Oean Up.

Ieoaur ad in Oeolifiads

IDOl (DOUNG 5YS7fM
50eIe Int. P0 8oI13a.. Kingsloo. WI 98346. 13601 291·
4555,fll:13601297·2816.•'_s~."'1
SpeOaImng itt heal stress prevention with Steel,Vest body
lDOiinggonnen"-

leoau,adill1osliliads

IOIIWUI/tTl
Legge"" Broshears &Graham. Inc., 126 Mooroe Turn~ke,

1",..,a06611. 12031452·3100, Ill: 12031452·3122.
Professional Ground-water and Environmenlal Engineering
SeoicIS.

See our odin Oossilitds

(OIlfAINEJl-IJIUM
lrnes r. W.Mg Sons I•.. 4545·Soo!h 51" IrtP10I Heigh•. MO
20143.13011322·5400, fll: 13011 925-11814.
My type of sill hazollious tonloilltf ready lor immediate
slipment.

leo au,ad in Oeo;/iads

DIEDI;fNG EQUiIMEIIT
liquid WOS1t lez1no1og,. I... So. 250. m Mo. 5...1.
50n0set, WI 54025. 18001243-1406, Ill: 11151 141·3934.
E-ti nw.IwtpIhog.«Jm.
Pillioisiadgehooling""""",both""""''''''''''''''
.-laddr.

leo .. adilOassifiads

OIIJM5{OIEWNEJl
6eneroI CtIltIino lDrp., 54 y.... I_. P0 So. 6140,
50n0set, ~ 0881>.1140.19081 435<102Q. IIX: 1908143,
0040. hIIol: www.~.,,,,,-
Y.....~f• ..." poIyolhyleno, ""' ..... ..., droms.

Soe .. adilOassifiads

May 1997

EOUUnoN
lhodwilk Un.""". 2112 11~ I... 5oo~ 50" 504.
1Iimi9on, 113520>2841. 18001161·2423. 120S1252·
4480. IIX: 12081 25H483. [-Mol: www.~.oIJ.
s.If'po<ad, oaolitod, 8.t, IrlS "'" 1rlB..l homo study,.
gr""

loktmitio 500them 1iIi'<eMy. 21250 P.lido Beoth !MI.,
IAtDle Beoth, 1136561. 18001 911~449, Ill: 13341 981·
1I15.
Eorn your 8S, MS, Ph.D. 1ht00000h !he freedom of Distonu
iDu<_

lNGINEEllNG I ElIYIlONMlIITAJ 5E1I1(fl
IlnIut Horn klL. 44SWW.I'WorIe\Iio/P.O. So.ISlHO. 10\.
fl.11405. 1800121>2224, Ill: 11111852·1401.

leo .. adiol1osliliads

Dames &MOOft !ifoop, 911 Wilshire Btvd., SlIfe 700, los
Angeles. U90034. 12131683-1560. Ill: 12131 62SOO15. E·
Mol: IAXHI@OlM[S.tOll.
[ngintering, EnYironmental, (OMlrucfion Maoogemenl,
lil9otionlupportSe<Yiles.

leoauradill1oslilieds

En'liroomenlol Assessment AsSO(ia~on, 8383 East [vans Rd.,
~,IIldoIe. Al85260. 16021 48H100. fAX: 160219988022.
fMol: hllp:jromi.•g/eoo.html.
W proYid~ members edu(olion, inlormo~on and nel
working through our membersIMp osso6olioll.

See our ad in Oossifieds

8t1llHleek MinerOs, I•.• PO 80110530, II. 5m~, AI 1291,.
15011646-5418, Ill: 15011 646-3220.
8(Jj marke. fluMliled bod ash, ~me" k., dust .ad imo
stone.

51",m 8 Wbeiel, line I.milj'" Pork 1Jrive, COI_, NI
13035.13151655·8161. Ill: 13151 655~180. Inle"et
oMm: wwJlecJI'liwheleuom.
ill""""I.engineefilgondstientililsorrit~forusjng",

WOler,llO$fewa1er,remediatiollandsolidwastesertif:n.
leo .. adinOassifiads

EIIYIIOIIMEIITIl 50flWAil
IrJYir"",e@, UI, 85 NII"""J1, lui" 190. liso rIOja, U
92656.(1141451~1.lll:11I41451~586.1"."'1

cdim: Wft.ftwl,(OITI.

I(Ulliows ....... ~bids,lIa<\s,t<hodIles""'wriles..,;.
ronmentalreports.

leo .. addilOassifiads

Sile Assessmenl™ Sohwllre, PO Box 38U,lndiolonlil:, fl
32903-3846.1800136,3962, fll: (401) /23-6213. hIIol:
ww.mneij.(OITI.
Windm PblM I (SA repof1lJ'l1'fator pro'l'ide\ uperllite
rul.

leo ""ad iI l10sliliads

lNWIONMfIITIL TEllING
Atb11il1_,.lor.. 2E8Ixk... 51 .. ao...~01801.
12011 366-4660, fll: 12011 366-3116.
IrMlustrialhygiene, sofety &enYironmenloltesfing.lndooroir
quality,IIH/15P/IE ...iIabio.

See oorodinOowfieds.

ROWMlTll5
Perf.""•• 5ui¥Oy I_foo. 155 PIonll~ .. IIoI.wvIe, HI
11188. 18001 2/5·8418. lAX: 15161 231·3334, Inlernet
lili~:www.{onlroiotrorl.(OITI.

PS( semes Yirtuoly every Row oppIKlItion in every illdustry,
usingprtcisionportoblenon·inlursiveflowmelers.

leo our ad in Oeolifiads

GlOMlMBWfl
HPG mt_, .... 200 1",",,01 ill.. 50rne0e1, ~ 08813.
18001 34H08O, Ill: 1908I30H220.
MonufodlKlfS of reinfomd and IInsupported high quality
IIed>le~liIen.

leo .. adilOassifiads

lABOIATOllfl
_1I1~~h., 1111 iml!MI.lIentown.l'l
18103.16101434·9015, Ill: 16101 434·2510,i11...1
oIIess:""'~t""
HJOEP,ertiliadbiomoniloringsorritos,o••,dv"'''''',.j.
.... ~xilitystudies.

leo .. adilOassifiads

lABDlAJOII .ASlil105/lIAJJ
__1estiIg_·IIII.I6000Horiz",

Way, 1liI100, MJ.IJue/, ~ 08054. (609) 231·9449, fll:
(609) 231·9818.
lsheslM "'" load onoIy1iz. senillS. IMlI, llHl, ,ad HI·
ElAPOllloitod.

lABDlAJOII TEllING
_r-.-5ri~, 5251 O1CPotwoy,5uite415.
Ing/ewoad. 10 80111. 18001 891~188, Ill: 13031196
2001.
loadorin ",,"""101 ••• lesling, will nationwide
OlIIwO<IoEloborolories.

UNEJl: TlUCI
P.koging leseDf,h 8 Design, P0 Sol 618, Madisoo, M5
39130.18001833-9364, Ill: 16011853-1202.
I\isposlIbIe Bog linen I. rail.,", d"'ll .riIen I rolr"
gondola's.

MJ(108~L Plooum &ifiLL IE5flJItSE
HydrooxlonEnWoomen,.I."""lyslern. PO So. 101275,
Ion An"'in, IX. 18110. 12101691~980, Ill: 12101 491·
4221.1....1: HfIl@HIXPlI5S.IOM.
Oursolutloos prevent pollution.

See our ad in Oossifieds

OIl/WIIlI5EPllAfOll
GNI5IS.lor .. 2141 lrislo!we., Memphis. IN 38114. 19011
143-4994,lll: 19011 14H093.
Vt'hen perforJllllll(e (ounts.

leo our ad mOassifiads

/fIN" TlAClING 50flWARl
Pemit1rod1lN Ioftwa., POSo.3846, IrdiobltIl, 1132903
3846. 18001 36,3962, Ill: (401) 123-6213.•1.""
AoItess:I<tp:/IWWWJl1llrolj.'Oll.
Tlod: perm~ piM"1fllI pnxess and rompIionc:e stops fof onr
ponnils.

PlODumAN05Ell1C£l
f""lielledwW;t inl., 609 H. E_/No.. iIopl./IJ 49010.
16161613-9464.16161613-9629.
SimpIe,.IIizieflI,.H_rImrl.lingsolu1ionsforol;,.
IIp\lIicotioos.

SeeourodinOossifieds

PlOllGlYf aOJHING· HANO PlOTE(TJON
Goo,d" MoolROllUring I,., 302 1"",e1I..., I(LIo~, OH
44890.14191933-2111. Ill: (419) 935-11961.
lhemicoI,_bulyIoadneop.. giom.

leo .. adilOassifiads

IEIITAJ lUUllMlIIT
III ~,f~siono" 15015 l. II"" Mil. Id.. IM'.n.. MI
48066.180013IW60, Ill: 1810111H1I98.
Solelyequipmenl rento/ & repair.

See our ad in Qa"si~eds

l.4flTY TlAINING ANO iDltSUffiNG
l"r.""tO g5ofe~ 5ri~, I•. P0So. 3394, Wimmg""
NI,2840619101 163-6999,IAX: 19101 76HI09
Full serYke company specializing in OSHA and EPA Iraining
and (onsu~ing.

SeeourodinOossifieds

5AJAItiNG ltmMl-WAlflWATEI
SiK,11IIIstTQ11O.. 0iv.• 5au1IlweICII1,0s1l0.. 85IW.3~
~., HorrhYtr<....,Be vIp 1.3. 16a.19111}3688. Ill: 1!a.1
980-6518.
MonufadlKer of precision WllSIewa1er sampling ~ysllll1lS 'Of
comp!ianct momaring pro,oms.

~UOGE OEWATEJING 5EII1C£l
J.O. Meo!/teI/lllwoste, I•., PO So. 152, WestbozOlJh. /IJ,
01581. 15081 366<606, fll: 15081 366-6662.

leo .. adill1osliliads

H 1«lnD;In., 5uiIe 130, 80J 10. 1181 "",,!Ill 1,1.,
iaoItlols,1'l15l08.1412126~2109,11X:141111mllO.

Equipmenlleosillj: mobiIeJ1;gh ,~sure 1iIt~ ,esses 8_lIS.

50flWAIE
PtedrOs 5dtw<xe, lor., 324 5. """"', 51imt, 01:14014.
14051 311·5995, Ill: 14051 312~934.

http://.....hIoetJlel/rodrOs/.
lllordobiereguiol...,<OfIIIIrrn<e~w!izloIso"'"

lorieslm.doos .... irlormolion.
SeeOllodinOossifieds

5OUI(( TEllING EQUIIMEIIT
lpexinst11rnents, n., PO 801 121, 125ibl1"'5Ireol,Htty
\joiljs, Hi 21540. 19191 551-1300, FIX: 19191 551·1110.
Ip"llDlIufortur~oadditlriJulosairf'l!uliDll ...~1esIing
equiplront.

leo .. adilOassifiads

lTDPlIIlTPEJMAJlllfflr
mpm 1_.1•., 308lrK1port ~., lemonI, 11!a.39.
16301251,5822, Ill: 16301251·5892.
Keep moishJre rtrIOY from melol with '·0·1·15 (Painl over
IUlII

lUIPLUl (HlMIULS
lriPe-5 lhornil. Prod., 3464 Union P.i& I.... los Angeles. U
90013.12131261-7301, lAX: 12131261·5561.

See our ad in Oassifieds

TANKS
_nk.lor.,41~35.1_.longlsOndGty,HYIII01.

11181392·1112, Ill: 17181186-1008.
low·loslbolt·,ogethor"adulor~nlsinal,opo<i1ies,r"'or

buy
See our odin Oossifieds

TlAJNING
New 1_" h., P0 So. 205, 8lookIieId,0II44403.
(800) 132-3073, Ill: 133014481902.
lush senile ""- irtirWlg. Tum-1<,,"Ttrio Tho~_
,ogrom.

Otll4'JlionOioDlI5ri~. h., 126015. 5jmjieId,lIs\1, N
60658. (/081 38,1325, Ell: 11081 38,1/51. i1ler",1
1XIIess:_rom.
y.. honds-.ohrtirWlgupor1S.

leo .. adilOassifiads

IrxlyMtrt.leoterIor0t1l4'Jlion08EnvirmlentdW.8lIg
512, Ill. or 84112. 1801l 581-S110, Ill: 1801l 585-m5.
f!Iol:,arnItIllnn<oeh.rMoIJ
T,oini"llin~lemir"""""'heoilhildudinglead

losbeslos.

TlAINING/(ONSUffiNG Sffi'KEl
il~1 P.mer~ip, 1... 15 Go. Id.• lundy HooI<, a 06482.
18001 314-3818. lAX: 12031 426·/811. I·!\oil:
......1p@>~.'0ll.
btel Por1nem,i~, Inc. offers 0 full range 01 enYirOlllll6l'llal
monogemenllroining and (omulting services.

WATEI MlTll51ND MlTlllfAOING mTlMl
Badger M"er, lor., 4545 W. &awn liner Rd., Mi....... WI
53223.14141311-5894, lAX: 14141 311-5980.
MOflijfocturesthe Iolest in flow rneosufemenl andoutomalil:
meier reoding Iel:hnologies.

WATEI MQNITOlfNG
Irlontil ~r.., 8 MIg lor.. 118 &oodkll lood, Mi••, 01
19968. 13021 684·3191, Ill: 13021 684~643, ill.""
addrm:AIkJn/ic@(e.ne1
5ioIted, perlO<Olod • threaded pipe, wei ,mI, monItoIes,
bontDllile,sornpIngponps.

SeeOtKodinOassifieds

5tien~ ~trumen"-. n., 518 W. o.",~. MiIwrM<", WI
53212. 14141 263-1600, IIX: 14141 263-5506, in"'""
oIless:si518@D.rom.
51reomgoging/_l11OIIiloring.
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; ..

Eovirowriter™ - Phase I Report
=> Esceed, ASTM & Fully Cu'tomizable
=> Alreadv Accepted by Financial lost's.
~ 400 Std. Answers &: Tested on 1000's
MASTERTM - Mgt. Phase I & II Process
=> Auto bids. contracts. tracks.

,cbedule,. JOB FORMS. for most Due
DilIhreoce Phase I &: II Products

=> AsshlD8 Quote #'8 &: Job #'8

EDvirowriterTllll " MASTERTW '"' Instant Ph. I Co.

SAVE TIME & MONEY S

(800) 624-8877 XI12 or http://www.Pb..el.com

E"r;m!fart' 1.1.4.

609-890-7722. Fax: 609-890-8699
CrvstaIGra@aol.com; www.ecopica.com/-ecopica
Crystal Graphics, P.O. 80)( 2931. Hamilton, NJ 08690

Facility Realm'" 1.0 - 'Tier Two' software for
EASlLY inventorying material 'afety data sheets and
FULLY automating compliance with Sections 302.
303.311. & 312 ofEPCRNSARA Title III. State
specific Tier Two forms now being addedl Coming
soon. 'Fonn RlSection 313' compliance upgradel

Panta1ls Software, Inc.
4051377-5995

Enhance a/l your documents with these
unique Windows/Mac imagesl

~
Subject ereBS include: II

t> • air & water quality
• hazardous/solid waste~=.wildlife & nature
• recycling, treatment

and many more!

Site-Assessment TM

Software for Windows
Phase I ESA reports in minutes not hours

Permit Tracker TM

Software for Windows
Track any permits & compliance actions

Both now for Windows 3.1195/NT

For demo and more info
http://www.macneillj.com

or (800) 365-3962

software

What agreat price -$1.48 per pair. These
good quality, medium weight safety cuff
leather gloves provide dependable and
affordable hand protection.
Style TP15 $17.75 per dozen pair

No minimum order. We accept::::E •

Call TOLL FREE (800) 241·7001
Your satisfaction guaranteed.•TOP HAND GLOVE

Day.Week·or.Month
Leases

Field proven Geoprobe soil,
groundwater and soil gas sampling

equipment on tough
extended cab 4WD trucks.

Lease-purchase plan available.

Chemical Protective

GLOVES
Butyl and Neoprene

Call: 1-800-243-7379

....... ISO 9002
~ Registered

gloves

for lease

Circle 219 on card.

EnCon Sy'tem" Inc. • A~anta, GA
Tel: 770·410-0424 • Fax: 770-410-9507
E-mail: 104743.255@compuserve.com

Brian MacLamroc. c.P.c.. PresidcnllAngela Swope. V.P. AdminiSU':Ilion
21514 Gulfstar Coun Cornelius. NC 28031
• POOI"Ie: 704-896-3336 • FllJl: 704-896-3337

t:all Today!

.. . ..: .
• •• ••

CEl-Certlfied Enviroomenlallnspector
cr5-Certified Testing Specialist

CRS-Certified Remediatioo Specialist
CES-Certified Enviroomenlal Specialist

Mcmb<rshlp Benefils Include:
• fJrAImmenl>! r""" 1I<WSk1l<r

• fJrAImmenI>I G<JIddJoob .00 Forms· Updilcs
• M<rOOm/Iip Dfflt"'J • Access 10 E&O Ins."",,

• &M1IJ/IIIIrtIQ/ /Itt> HotUnr· FKEE manlxtship pKlrd-
all '" I,,:

~
Envlronmental Assessment

AssocIation
338] East Evans ~d

~ let: 1602~:~~~~(~~i~98-8022

IMYlItONMl"'AL fllC",,"1MG U.VICU

FC»R. S.A..LE
Waste Water Treatment Plant, installed in 1989,
used very little, at the lost of $1,300,000.00,
asking $200,000.00.

Call Harold at 301·733·8292 or 301·842·3247

REPRESENTATIVE CUENTS:
OHM· Dames & Moore' Foster Wheeler' ICF KaIser' ESE
HNTB • Bristol Meyers' Metcolf & Eddy • Brown & Root • AS]
Amoco' Exxon Chemical' Brown & Caldwell' Earth Tech
Harding Lawson' EMCON • Rust· Kodak' Shering-Plough
CHIMHili • COM' Archer Daniels· Hoechsl Celanese' Merck

• Senior Technical Positions
• Project MallOgemtnl • COflsullillg (lnd Imlusrry

AirQuality· WalerlWaslewaler' Solid Wa.~le • Hazardous Waste
Gl'OIJndwater • Remediation' Engineering Design • Transportation



• BID PRODUCTS· Bio·stimulotors & nUlrients
• BID EQUIPMENT· Bio·ChiselTM oero1es &inje<ls
• BID SORWARE . Projed manogemenl sol1wore
• BID SCHOOL· Clomoom ond field troining
• SUBCONTRACTING· Exlensive field e,perience
For a complete Bioremediolian Guide, call us at
(210)426·3011 or FAX (21 0)426-228B.

~~
Medino Biolemediotion Div~ion, Hondo, TX

• Water & Wastewater

• WatershedlWetlands
• Air Quality

• Hazardous &Solid Waste

Management

• MCPILSP Services

. practical solutions
for a changing

environment

Dr......."".c'"
Avoid citations for rusty drum heads and ruined

labels. DrumWic' will drain the rainwater Irorn your
drum heads. Call lor aFREE sample today!

BOO-DRY-DRUM
Lee Technology, Inc

EnvironmentallMedical Facilities
Highway Depts., AIrports

Cal. No. M-oB3-200

13' Dla. WlncIsock &Frame Only $64.50
Bright orange nylon. Free-swiveling frame.

Low Maintenance, Long Lile,
Add~ional sizes available

Call 1-800-558-6868

.IALYAOI DRUMS
tDRUMUNERS
+IPILL CONT.......EHT

DUST
COLLECTORS

An Environmentally
& Economically Proven

Stabilization Agent

Fluidized
Bed Ash

Brazil Creek Minerals, Inc.
PO Btlx .10,)\0'1 t Snlllh. Arkaq,", 721)1

(')01) !>4(,-')"IIH' I." (')01) (,4(,-\220

Circle 220 on card.

Truck • Barge • Rail

Automatlon Products, Inc.,
3030 Maxroy Street, Houston, Texas 77008·6294 USA

Fall 713-669-7332 Phone 800-231-2062 J54O-CL111

call 616/673·9464
IlellFller"'
Ilell_
SIdd Syolema
-Syolema
Freel.abT~

FRONTIER TECHNOLOGY, INC. tar. 61tHU3-9629

Circle 221 on card.

D!JnnbuTi.~

Level Detection

~
YOUNGSTOWN

BARREL &
DRUM CO.

I •

Leak Protection lor Roil-OIls
Dump li'allers and Railroad Cars

PACKAGING RESEARCH & DESIGN CORP.
p. O. 10' 678. Mlldlxon. MIUI..lppl 39130-0678

TOLL FREE 1-800-833-9364

CONTAINER BAG LINERS

SURPLUS
CHEMICALS BOUGHT

Chemicals • Acids • Surfactants
Solvents • Cleaners

Cyanides

Triple-S Chemical
Tel: 213-261-7301
Fax: 213-261-5567

Attn: Solomon Motamed

Site Assessment Services
DJIUIAL..(CJ. ONLY, us.. .o(m)

• HISTORIt:AERIAJ..."i ~
• "ISTORIC USGS MAPS ~
8MalLAI.01U. (USA)

• DATABASE SEARCIIES ~

• AGENCY LISTS
86 HOUR SERVICE

(INHJ)SlU817 x 111 or lDww.Pha.u.com

products and services

mops/oriel



• NPDES Compliance
Biomonitoring

• Consulting Services
• Customized Studies
• NJ Certified Lab #77682

I1I1 Union Blvd.
Allentown. PA t8103

(6tO) 434·90t5
6tO 434-2510 fax

• Microbial Products
• Custom & Portable Spill Kits
• Spill response Products '
• Soil &Water Treatment
• Dealerships & Distributorships

For more Information call:
(210) 497-8980 Fax: (210) 497-4227

See our WEB Page @
http://YNNi.bizpro,comlhers

P,O, Box 701275, San Antonio, Tx 78270

b
BUCHART
HClA\I,NC.

P.O. Box 15040 Yorl<, PA 17405-7D40· 8DO-274·m4

·I-IPG

Hazardous Woste Drums Specializing in Dverpoks

U.N.
APPROVED DRUMS

New ond Reconditioned Steel. Plastic. ROOr
5to 110 GolIDns

NO ORDER TOO SMAll
One Drum to Ttuck loods Shipped Anywhere Prices

Depend on QUDntity
If we do not stock 0 spatiol drum, we will g81 it for you,

JAMES T. WARRING SONS, INC.
4S4S 'S' Street, (Dpitol Heigh~, MD 20743
(301) 322-5400 - (301) 925·8874 FAX

Hydrocarbon Environmental
Recovery Systems

A S().. Ytar Traditional of Engu.ttl'iJrg ExceJ.J.tflc~

Engineers, Architects
and Planners

HIGH QUALITY FLEXIBLE
GEOMEMBRANE UNERS

PVC, PVC-OR, CPE, OGR &DYNAPRENE~

UNSUPPORTED &SCRIM REINFORCED
It<lOl344_ 0< 19081302-4257 'AX 190813024220

200 Conontail Lane, Somerset. NJ 08873

(800) 220·EMSL

Otfices throughout the
U.S_ and Europe

ASBESTOS ANALYSIS +
LEAD ANALYSIS
SINCE 198t

~
~

\\IERI( ·.\N
.\QIATlC

TESTlN(;.I:\(·.

Portable Sludge
Dewatering Services

• Pressure Altration • Belt Filler Preu • centrifuge
• Sludge Dryer • Dredging· Equipment ".ntlli.

J.D. MEaghErA

AOUAnCEO OIVWATER
SEPARATIOn TECHnOLOGY

• Design

• Engineering

• Environmental Programs

• Construction Services

Hr..2RA!.!P~

".0. BGl752. WMttIOrO, MA01581 _tiQll3Ol)-ll8OO

oil/water separators,
By-pass basins, controls

"When performance counts"

Call GNESYS, INC. @1-800-646-5439
FAX (901) 794-1960, P_O. Box 14465,

Memphis, TN 38114

Circle 223 on card.

ENVIRONMENTAL & SAFETY
SERVICES, INC.

ENVIRONMENTAL HEALTH & SAFETY MANAGER
CERTIFICATE COURSE

Independent Study Format
• Hazardous Materrals • Air Pollution Control
• CERClA SARA- Water Pollution Control

• Ergonomics· Plans & Programs
• Recordkeeplng • Hazv,,"oper • Halcom • Confined

Space Entry· LockoutTagout· Bloodborne
P<J.thogens· Personal ProtectIVe EqUipment

• RCRA HSWA· Clv!1 & Criminal
Liability· Hazmdous Waste· Mec!lc<J.1 Surveillance

• Assessments Audits

Accredited by the National Registry of
Environmental Professionals for Registered

EnVIronmental Manager IREM) and recognized by
the Institute of Hazardous Materials

Management for Certified Hazardous Mateflai
Manilger ICHMMI, Also CEUs from UNC system

PRICE: 559500 (<J.II matenals Included I
CALL OR WRITE FOR DETAILS 800-447-6742

Box 3394 Wilmington. NC 28406

FULL SERVICE. WORLDWIDE

• DAMES & MOORE
m!I!II ., 11'""'\:" \ ,,\Iill"

Fax Us! With An Ad Today!

Tel: 2136831560 E-mail: exoudames.com

• Gas Detectors
((;QH,:S,LEL,C02,01. Hg. ... )

• Noise & Sound
Level Monitors

• vac Monitors
(PIO/FIO/Gel

• Velocity Meters

~ ASC Professionals
~~';.'-.i"g.'i:~: 1-800-327-4260

• Aerosol Monitors
• Air Sampling &

IHEquipment
• EMF Meters
• Confined Space

Entry Equipment
• Fit i!sters(Qu.ntita~.)

D~~_' 'l'~UC.C.-UIVC.
TRAINING

WrNW.beeline-software.com
a-mail: info@beeline-sottware.com

R E N TAL

AIR DISPERSION
MODELING COURSES.

Practical, "how to" courses customized to
your local area, including state permitting.
Advanced Modeling for PennilS and Tide III
courses also concluaed.

Chk:ag<>,IL·4I14·16 Ash";IIe, NC·512Q-23 Washington,DC· tV18-20
Boston, MA·517·9 CHldnnati,(Il7n4-16 Datlas-ft.Wortl1,TX·91t7-23

VISIT US: www.ASCPRO.COM

!Am:.....-
INSTRUMENTS

professional directory

professional directory
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professional directory

118 Btoadkill Rd.' Mihan, DE 19968

1-800-553-7785

- ~ - -.. -:- _:: .-
- .-r

. .
~ >---- - -,-, ~

~ MUNOX~
~. Hungry Bacteria

For The Biological Elimination of
Stubborn Organics

Lyophilized, Stabilized, Pseudomonas 8acteria for.

• Wastewater • Grease Traps
• Soil Remediation • CoIledion Systems

• Groundwater Remediation

2530 Traimate Drtve .>.-n••
Sarasota, Florida 34243 ~
Fax (941)75!Hl626 II' 0

302·684·3197 FAX 302-684-0643

ATLANTIC SCREEN
& MFG., INC.

Products for:

: ~~::~Ia (Q!!!!!l!~ IJ
Inapectlon Wella

o Groundwater (: :-:-:.;.;·:-0
Monltorlng

• ZOne Sampling 0
Equipment

• Dewatering
• Landflll & Conatructlon
• Pumpa

Low-Cosl Tanks
SAVE MORE THAN 50%

ModuTank's modular round, rectangular
and special shape tanks are lowest in over·
all cost. • H.D.• BoIt·together assembly
• Minimal 5~e prep • Fast low-rost anchor·
ing • Quick delivery • Unlim~ed sizes.

RENTALS AVAILABLE (800) 245-6964

'. !f!!!!!!I!I!!J!1nc. ~~::~~'NY 11101.'

54 Veronica Ave· P.O. Box 6140
Somerset, New Jersey 08875-6140

TEL: 9081435·0020' FAX: 9081435·0040
OUR REPUTATION IS STAINLESS,

NEW E:\'\"IRONl\IE~T. I\'C.

GfHmAL

.~

40-HOUR

HAZWOPER

l.~
Train your employees In-house

using our Train-The -Trainer ProgramI

800-732-3073m Call for Information c:z=

o ST~toI.ESS STEEl DAlilS 0 POlLS NIl CANS
o STEEl DIJJ~l$ 0 filER DRtJNS
o pc;.YETHVLEtE DAUrJS 0 HAZAAooUS l<MTE DFIJUS
o SALVAGE &OVSlPACK DIJJ~l$ 0 D~lIll ACCESSORIES

NEED DRUMS TOMORROW?
CALL TOLL-FREE TODAY!

1·800·366·7044

26112K111AAVENUENE ._-
P.O.BOX 7J()4, ~oosrON. WA 96346
(360)2974555 fAX (360) 297·2816

440 Trimlite SteeleVest:
&Detachable Neck (ooler.
For people who must hove
powetful body cooling.

Box 250,422 Main St, Somerset, WI 54025

www.lwtpithog.com1-800-243-1406

ASBESTOS ANAlYTICAl. SfRVlCES
D Complete In·House Facil~ies

D PCM, PLM and TEM
DAir. Bulk, Dust and Water Samples
D NVLAP and NY·ELAP Accredited

!fAD ANAlYTICAl. SfRVICES
D Air, Paint, Soil, Dust and Water
D Flame and Graphte Fumace AAS
D AIHA • ELPAT Participants

lATl is an A1HA 1GcredIed InOJslriaI Hygteoe laboratory

E~"7=l~rl
l~It=i:~lOO

PITH
PUMPS WASTE •• '-....._~,
LWT Manufactures
and leases manned or
remote controlled lagoon ~~"",,:.ll
dredges and pumps. 
Pumping systems ~
move sludge, !!'7"""
sand, silt,
residuals and
debris from
lagoons, tanks,
vessels and digesters..

Contract dredging also available.

nMrnr~ LIQUID WASTE
l!flD\YDU J§.TECHNOLOGY.

III collli 1;1~\"'.I11 \r,"\.(ol~\II\\II'(

I'rnl~s\ ~n .1 G"\"n~ Wlh I Iud t ny""nrnllnl,ll EnQ,nell"~Q Services

SPECIALISTS IN:

SAFETY & HEALTH
SAFETY INSPECTIONS, INDUSTRIAL

HYGIENE, AUDITS, TRAINING

24 HOUR RESPONSE

Experts in Chemical Industry
and Construction

~
ATLANTIC ENVIRONMENTAL INC.
~ 2 ~ ~l~C~V;E~ ~T. ~\I~R6 ';f 07801

.. REGIONAL OFfiCES: AllANTA • CHICAGO
1·800-344·4414

Since 1978

_ York
~ Services

Corporation

Contamination • Modeling

<I
Permitting

Offic:es NatlonwicIe
EST. 1944

Trumbull, CT
(203) 452-3100

A._too Analysis· PLMlPCM
51.00 per. '7.00$6.60 per ""'""'"' pr8plIId

AIHA PAT-PCM Proficient, AIHAlATI·PLM
Air Quality· RIIdoo-Noi.. Dosimetry

Thlrd·Party Air .-nitorlng

~
sbMIOS Inspeclion and Assessments

• ~a~ Flori.~r:J'=
NALnll,INc' r_ax (314)~2

Water Supply •

Dewaterfng

May 1997 Environmental PROTECTION 117
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http://www.direddisposal.com
Gn INfoRMA110N ON HAzARdous WASTE FACllll1ES, ANAlynCA1 lAboRAlORIES,

TRANSPORTERS, CONsulTANIS, Spill RESPONSE FiRMS, ANd lAb PAckiNG SERvtcES.
FREE! CHECK IT OUT! FREE!

Uils Is AN INfoRMA110N SiTE NOT A bROkER SERvtCE!

PSC offers short term rental & technical
services using precision portable non·
intrusive flow or energy f10wmeters for
Water & Energy Conservation Surveys
or to verify compliance to EPA require·
ments, as well as:

• Leak Detection
• Balancing
• Calibration

'P~SKJWelf~

155 Plant Ave., Hauppauge, NY 11788
1·800-275·8478 Fax (516) 231·3334

MOBILE FLTER PRESS RENTALS
FOR SLUDGE DEWATERING

High P .....u .. R&B FI_p_
Training, Mob & Demob servtoee

~ 1187'1bornRunBxl.Sullo 130, BoxlO-J<:onopcIIa,PA 1510B
!'!lone: (412) 269-2'J09

Get 81G results
in small spaces!
Call us to find out ~ow

1·1<m lIItkr Ikntals & SlT\ iln

Columbia
I TSputh~rn
unIversIty

CALL FOR FREE CATALOGUE
1-800-977-8449 Ext. 406

EARN YOUR B.S., M.S., or Ph.D.,
in Environmenuzl Engineering,

occupationa~~-E!.u::,
Human Res rceM.anJH:! t o~
Busines1 Administt~n through

oIstance-&lueatioo
I

ERTIF ,ATI N I

Certified EmiJ'onmenuzI~-.J
Compliance Manager

Certified Ergonomics Director

• Credit for Life Experience Awarded
• No on Campus Requirements
• Study at Your Own Pace
• Affordable Thition PlansAvaiiable
• Licensed and Accredited

CHADWICK
UNIVERSITY offers
self·paced, accre<frted
B.S., M.S., and M.B.A.
home study programs.
Increase your eaming
power and enhance
your career. Approved
by major companies.

DEGREE PROGRAMS
• Environ. Science!

StudiesIManagement
• Business Admin.
• Accounting
• MIS
• Finance
• Health Care Admin.
• Criminal Justice
• Psychology

FREE CATALOG:
1-8oo-767.cHAD

UNIVERSITY

CHADWICK

EARN
YOUR

COLLEGE

DEGREE

AT
HOME

advertiser index
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FREE PRODUCT INFORMATION FOR ENVIRONMENTAL PROTECTION May 1997

100 117 , 34 , 5' '68 , 85 202 219 236 253 270 287 304 321 338 355 372 389 ()

101 118 , 35 '52 169 , 86 203 220 237 254 27' 288 305 322 339 356 373 390 '"
102 119 136 , 53 170 , 87 204 221 238 255 272 289 306 323 340 357 374 39'

a
103 120 137 , 54 17' , 88 205 222 239 256 273 290 307 324 341 358 375 392 m

x
104 121 138 155 '72 , 89 206 223 240 257 274 291 308 325 342 359 376 393 '0

105 , 22 '39 156 173 , 90 207 224 241 258 275 292 309 326 343 360 377 394 ~.

'06 123 '40 157 '74 191 208 225 242 259 276 293 310 327 344 361 378 395 '"
'07 124 14' 158 175 192 209 226 243 260 277 294 311 328 345 362 379 396 '-c:
108 125 142 159 176 193 210 227 244 261 278 295 312 329 346 363 380 397 -<
109 126 143 160 177 194 211 228 245 262 279 296 313 330 347 364 381 398

'"110 127 144 161 178 195 212 229 246 263 280 297 314 33' 348 365 382 399 '"111 128 145 '62 179 196 213 230 247 264 281 298 315 332 349 366 383 400
...,

112 129 146 163 180 197 214 23' 248 265 282 299 316 333 350 367 384 401
113 130 147 164 '8' 198 215 232 249 266 283 300 3'7 334 35' 368 385 402
114 131 '48 165 , 82 , 99 216 233 250 267 284 30' 318 335 352 369 386 403
115 132 '49 166 , 83 200 217 234 251 268 285 302 319 336 353 370 387 404
116 133 150 167 184 20' 218 235 252 269 286 303 320 337 354 371 388 405

Interested because of. 95 • New ConstrucllOn 96 • AddIng CapacIty 97 • Plant Upgrade 98 • Maontenance 99 • 1 for 1 Replacemenf

FREE SUBSCRIPTION INFORMATION 05197

Cl Yes! Send/Conlinue 10 send Environmental Protection free of charge.

Q No, I'm not interested at this time.

Signature (Requl~) Dale ---

Name

~~~~Title

Company

Address ~\l ~\.
City ~t§i. State __ Zip __

Zip+4 Phone

Fax E-Mail

G. Which 01 the following Re.plretorl end Per.onal Protective Clothing product(.)
lservlc•• do you plan to purch..e In the nexi 12 month.?(Select all that apply)
800 :J Self-Contained Breathing Apparatus 808 .J Goggles
801 0 Cartridge Respiralors 809 J Overpack Drums
802 .J GlOves BlO J Storage Enclosures
803 :l Hazmat Suits B11 .J Secondary Containmenl
B04 J leak Detectors 812 .J Wasle Bags
805 .J Hazmat Storage Buildings 813 .J Bulk Storage Bags
BOO "J Handheld Gas Detectors 814 .J Portable Tanks
807 .J Sorbents

A. Fune110n which betl delCribel your K1lv1ty
In Pollution Control (cn.ck only one):
A J COfpofate responsibility tor Pollution eoolrol
8 J Manage aJ PoIlul\on Control Operalions at

lhlslocallOf'l
C .J SUpervise sub·group In Pollution Control

Operallons
D J Provide profeSSional consu~lng service on

Pollution Conlrol
E J ProVIde staH enviroomenlal servICe on

PoHutlooConlroi
Z J Other _

B. Type 01 BUll"... (cn.ck only one):
A J Manulaetunng. II manulaclunng. please
check !he appIopnale SIC (check only one):
.H2O) Food J(31) lealhef
J(21) TObiIcCO J(32) SlOneIOayJUlass
.J(22)Teltlle .J13J)PrwnaryMelal
.J(23) Apcwel .J(34) Fab.MelaI
.J12~) I.1mllw"WOOd .J(35) uacn.IUceplEled
.J (25) Furrllhn .J (36) EiecI & EIIIctron Mad!
.J(26) Papel .J13T) Trans EQU(!
.J(21)P'mlo'Putlbh J(38)lnslf.hneasJ~

.J(28) Chemltabi laJrrbolWlg
..l(29) Pllroi "Coal ..l(J9) t.lIsceIaneousMlg
.J(JO) RubllerlPl<tsllC

H. Whit I. your reuon for purcha.lng
the ..Iected products/services?
(Select one)
815 J New Construction
B16 J Plant Upgrade
B17 .J Replacement/Maintenance

B J MIning l J ConsuItiog
C J Agnculture M"J Insurance
o J Engineenng & E "J Utilities. public.

Contrading privale &cooperative
F J GoV!. including municipal 01 dlslrict san~ary

water or waslewater treatment sys. or plants
Type 01 Gov\.
G .J City H J County
I J Slate J 'J Federal

K J Transportation
N .i labs 0 .:i Traifling P J Real Estate
Z JMlsc. 5eMces _

C. Approximate number of employeel It thll
add...u (cn.ck only one):
A J 1·1g 0 J 1(X).249 G J 1(0).1499
B J~9 E 0250-499 H J 1500-2499
C J5().99 F.i5l»-999 I J2500andup

O. In ,our }ob luncllon do you recommend,
lpeclty or purchue? (check an thalt apply)
A J PoIkJlJOn Control EqulplTl8fll
B J lnslrumentabon
C J ChemlC8ls
o J Parts & 8qUlpmenlior maintenance 098f8

tJOn and control

I. What Is your projected budget lor
the ..Iected productalservlces?
(select one)
8180 Over $200,000
B19 Ij $100.001-$200,000
B20 U $50.001-$100,000
B21 0 $10.001·$50,000
822 W $5.(01).$10,000
B23 0 Under $5,000

E "J SeMcesIConsu!ting
F 0 None of the above _

E. What typel of Pollution Control ere you
responllble lor? (check Inlhll applyl
A ..lAir F J Tou: & hazardous
B J Water material
C J Noise G J Energy controV
D 'J Solid Waste energy conservation

Disposal H J None oflhe above
E Jlnduslrial

hygiene

F. Which of the lollowtng publlcatlonl do you
receive peBOt\IUy .odreSMd to you? (ctIKk III
thl1lpp1y)
A J PollutIOn Englneenng
B J EfMronmeol Today
C"JEnvironmeolal~

D 'J Potkrtion Equtpmenl News
E ':J The NaOOnal ErMronmentaJ Journal
F .i Waler ErMronment &TedInOlOgy
GO None 01 the above, _

Emironmental
PROTECTION

J. How ImlMdlate ,. your rINd lor
the ..*t~ ploductalMrYlce.?
(Seleet one)
B24 0 0-3 months
B25 0 4-6 months
B26 Q 7-9 months
B27 Q 10-12 months
828 Q over 12 months

N9705F



FREE PRODUCT INFORMATION FOR ENVIRONMENTAL PROTECTION May 1997
100 117 134 151 168 185 202 219 236 253 270 287 304 321 338 355 372 389 ()

101 118 135 152 189 186 203 220 237 254 271 288 305 322 339 356 373 390 OJ

102 119 136 153 170 187 204 221 238 255 272 289 306 323 340 357 374 391 a.
103 120 137 154 171 188 205 222 239 256 273 290 307 324 341 358 375 392 m

)(

104 121 138 155 172 189 206 223 240 257 274 291 308 325 342 359 376 393 "0

105 122 139 156 173 190 207 224 241 258 275 292 309 326 343 360 377 394 ~.

106 123 140 157 174 191 208 225 242 259 276 293 310 327 344 361 378 395 '"107 124 141 158 175 192 209 226 243 260 277 294 311 328 345 362 379 396 t..
c:

108 125 142 159 176 193 210 227 244 261 278 295 312 329 346 363 380 397 -<
109 126 143 160 177 194 211 228 245 262 279 296 313 330 347 364 381 398
110 127 144 161 178 195 212 229 246 263 280 297 314 331 348 365 382 399 CD

CD
111 128 145 162 179 196 213 230 247 264 281 298 315 332 349 366 383 400

...,
112 129 146 163 180 197 214 231 248 265 282 299 316 333 350 367 384 401
113 130 147 164 181 198 215 232 249 266 283 300 317 334 351 368 385 402
114 131 148 165 182 199 216 233 250 267 284 301 318 335 352 369 386 403
115 132 149 166 183 200 217 234 251 268 285 302 319 336 353 370 387 404
116 133 150 167 184 201 218 235 252 269 286 303 320 337 354 371 388 405

Interested because of 95 • New Construclion 96 • Add,ng Capac,ty 97 • Plant Upgrade 98 • Mamtenance 99 • 1 for 1 Replacement

FREE SUBSCRIPTION INFORMATION 05197

a Ve.1 Send/Continue to send Environmental Protection free of charge,

a No, I'm not interested at this time,

Signature (Aoqu'....1 Date ---

Name

a~J$TIlle

Company

Address i\l ~
City ~ State __ ZiP ---

Zip+4 Phone

Fax E-Mail

G. Which 0' the following RespIrators and Personal Protective Clothing product(s)
Iservlces do you plan to purchase In the next 12 months?(Select all that apply)
800 a SeIf·Contained Breathing Apparatus 808 a Goggles
801 [] Cartridge Respirators 809 [] OverpaCk Drums
802 [] Gloves 810 [] Storage Enclosures
8030 Hazmat Suits 811 a Secondary Containment
804 0 Leak Detectors 812 [] Waste Bags
805 a Hazmat Storage Buildings 813 0 Bulk Storage Bags
806 () Handheld Gas Detectors 814 [] Portable Tanks
807 [] Sorbents

151750

A. Function which be.t delcrlbel your letlvlty
In Pollution Conlrol (check only one):
A IJ Corporate responsibility lOf Poliulion Control
B J Manage all Pollution Control Operations al

thislocalion
C 'J Supervise sub-group in Pollution Control

""""""DO Provide professional COflSUltlng service 00
Pollution Control

E Q Provide stall environmental service on
PoilutionConlrol

Z o Qther _

B. Type of BUllne.. (check only one):
A 0 Manufacturing. II manufacturing, please
check the appropriate SIC (chad<. only one):
'J{20) Food 0(31) lNIher
Q{21) Tobacco 1J(32) Slor.eIClaylGlBu
0(22) Textile 0(33) PrimlryMel81
:J (23) Apparel IJ (34) Fib, Metal
J{2~) l~&Wood 0(35) Mach.. uceplElecl
0(25) Fumrtuffl 1J(36) Elect.&ElectrooMllch
J(26) Paper Q(37) Trans.ElIIJip
0(27) PmtlPubnh 0(38) InslrJmeesJanatyze
0(28) Ch&mIcals loontfolling
0(29) Pe1rol.&CoaI 0(39) Mi9cel&neous~g

0(30) Rubbef/Plastic;

H. What Is your reason 'or purchasing
the selected products/services?
(Select one)
815 [] New Construction
816 [] Plant Upgrade
817 [] Replacement/Maintenance

8 a Mining L a Consulting
C a Agriculture M a tnsura~

D a Engineering & E Q Utilities, public,
Contracting private & cooperative

F Q Gov!. including municipal or districl sanitary
water or wastewater treatment sys, or plants

Type of Govt:
GDCity HDCounty
I ::l Slate J 0 Federal

K OTransportation
N :lLabs OOTraining P:J Real Estate
Z J Misc. Services _

C. Approxlmele number 01 employee. II thl.
addresa (check only 008):
A 01-19 D0100-249 G01<XX).1499
8 02lH9 E 0250-499 H 0 1500-2499
C 050-99 FOsoo.999 102500aro\4l

O. In your lob lunctlon do you recommend.
specify or purchase? (check alilhal Ipply)
A 0 Pollution Control Equipment
8 0 Inslrumentation
C a Chemicals
D 0 Parts & equipment for mainlena~ opere

tion and control

I. What Is your projected budget for
the selected products/services?
(select one)
8180 Over $200,000
8190$100,001-$200,000
820 I:) $50,001-$100,000
821 IJ $10,001-$50,000
822 I:) $5.ooo-$1D,ooo
823 [] Under 55.000

E 0 SeMce~sulllng
F iJ None of ItIe above _

E. What Iypes 01 Pollution Conlrol are you
relponsible lor? (check all tll.st Ipply)
ADAir F .J ToXIC! hazardous
B 'JWater matef181
C J Noise G .J Energy conlIOl/
D 'JSoIid Waste &nergyconservatlOn

Disposal H JNoneoiltleabove
E :Jlndustrial

h""'"F. Which of tile following publicelioos do yoo
receive perlOnl!lUy addressed to you? (Check all
that Ipply)
A Q Pollution Ef19ineering
B Q Environment Today
C Q ErMronmental Solutions
D Q Pollution Ell'Jipment News
E Q The National Environmental Journal
F U Water ErMronment &TecMoIogy
G Q Noneolltle above _

Environmen1al
PROTECTION

J. How ImmedIate is your need lor
the selected products/servIces?
(Select one)
824 0 D-3 months
825 [] 4-6 months
826 0 7-9 months
827 [] 10-12 months
828 [] over 12 months

N9705F
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HERE'S SOMETHING ELSE

YOUR ENVIRONMENTAL

ENG INEERING FIRM

CAN DEPEND ON

You rely on all sorts of technical equipment to

run your business. But there's another tool you

can depend on that doesn't have dials or

buttons. It's the Environmental Liability

Insurance Program from CNAISchinnerer.

So no matter how great or small your risk,

CNAISchinnerer has the appropriate

coverage for you. To learn more about

the Environmental Liability Insurance

Program, call or have your indepen

dent agent or broker contact Cris

Vincent at (301) 951-9740.

Victor O.

SCfilnnerer
&. Company, Inc.

CNA
ForAillhe Commitments You Makt'''

Victor O. Schinncrcr & Company. Inc. Two Wisconsin Circle. Chevy Chase. MD 20815-7022. Phone: (301) 961-9800. Fax: nOI) 951-5444.
Coverage provided by Continental Casually Compilny. one of the CNA Insurance Companies/CNA PI:tl~a1Chicago. IL 60685 CNA is a registered

~crvicc mark of Ihc CNA Finilndal Corporation. This advcrliSClllcnt is not a contract. Only the policy can provide Ihc actu,ll description of
!'Crviccs. terms. conditions and exclusions. Program availability is subject 10 approval by your state insurance department.

Circle 151 on card.



THERE'S A
CHANGE IN
THE AIR"

Convert your RTO,
to anRCO and you'll save

more than the environment

In fact, you could save up to 50 percent offyour related energy

costs. Only Engelhard Process Emission Systems makes it

this easy to convert your Regenerative Thermal Oxidizh

(RTO) to a more efficient Regenerative Catalytic Oxidizer

(RCO). In as little as 2 days, you can have a more cost

effective abatement system for airstream contaminants which

can be oxidized by catalysts. Simply give us the make-up of

your airstream and RTO system operating costs and we'll

tell you if RCO catalysts can save you money. Plus, we offer

special financing options for converting your RTO. As a

worldwide leader in RTO and catalyst design, Engelhard is

your trusted choic~ for smarter solutions. For full compliance,

backed by our full service expertise, call Engelhard at

+1 908-205-6829, fax us at +1 908-205-6146, or write:

lOi Wood Avenue, Iselin, New Jersey, USA 08830-0770

ENGE..H4IRD
PROCES$ EMISSION SYSTEMS

see us at AWMA. Booth #612 • Circle 152 on card.

- 9 rTj.rl. 7545
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