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[# Thousands of New Exciting Products i from the OMEGAfax™ Service
[ Complete Ordering lntonnntlon ~ ; PURCHASING AGENTS!

and Prices Included
REQUEST YOUR FREE 2-VOL. SET OF OMEGA’S

PURCHASING AGENT EDITION TODAY!

OMEGA Proudly Announces the
Arrival of our Newest Editions!

More Than 40,000 Items Offered for Process Measurement and Control with Prices and Ordering Information
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will be faxed to you automatically.
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OMEGA Engineering, Inc.
One Omega Drive, P.0. Box 4047
Stamford, CT 06907- 0047
Tel:(203)359-1660 Fax:(203)359-7700

© COPYRIGHT 1995 OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED.
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a new and
innovative

way of getting
the advertising
results you want!

Burn your competition, advertise in
Environmental Protection Hot Spots!!

Hot Spots. The unique and effective way to reach over
91,000 brand specifiers in the environmental protection market.

And now, Hot Spots introduces advertisers to a new forum in
which to communicate to the most comprehensive and qualified
audience in the market — the EP reader.

Each Hot Spot page consists of six 1/6 ad units,

each unit is 3 3/8"w x 3 1/8"h in size.

Units are available in two or four color and each page will have
a brightly colored border, making it stand out and be noticed.

Call your advertising representative, and ask about
reserving your Hot Spot today! In Texas call (817) 662-1134
or call (800) 727-7573 outside of Texas.
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state EH&S information you’ll need on one
convenient disc. With this portable library,
your research will be faster and easier than ever.

Now you can have all the updated federal &

Only Counterpoint’s SuperEH&S disc gives you
fingertip access to complete federal and state EH&S
regulations and statutes, and much more.

You’ll find accurate easy-to-read tables and
instant hyperlinked access to cross-referenced cita-
tions. Latest Folio™ search software makes this disc
fully compatible for Windows, Win95 and Macintosh
platforms. And it's fully networkable.

The single-disc solution.

Each SuperEH&S disc includes:

* Complete CFR for EPA, OSHA, DOT and relevant
sections from other titles — updated from the daily
Federal Register

¢ U.S. Code - annotated and updated EH&S statutes

* Complete daily Federal Register, latest month

A one-year subscription includes
12 monthly updates.

With your SuperEH&S order, you’ll get 12 com-
prehensive CDs with all software upgrades, documen-
tation and toll-free technical support.

Compare the utility, ease-of-use and value of the
SuperEH&S disc with any similar product. You’ll see
why Counterpoint sets the standard for electronic
regulatory products.

We’re so sure you’ll be satisfied with the
SuperEH&S disc, we offer a risk-free 30 day guarantee.
Call 800-998-4515 today for more information.

SuperEH&S Disc Introductory
Special Offer: o

With your annual subscrip-
tion order, we’ll include a

FREE Panasonic portable
CD-ROM player for your " =
computer, a % A

* Federal Register history - five $399 value (while ¥
years of EPA, DOT and OSHA ar- \SXCISINRNASTLITINRM (. vic 1act) This scST CD-ROM

ticles from 1990 to present
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player includes adaptor and cable, in-

* The most current and comprehen- stallation software, and AC adaptor.
sive state regulations available for 800'998'451 5 Call now to take advantage of this

all 50 states (priced separately) 84 Sherman Street, PO, Box 928, Cambridge, MA 02140

limited-time offer.

http://www.counterpoint.com

All of Counterpoint’s federal and state compliance products are available as individual titles or in any combination of titles you choose.
Educational discounts are available. Counterpoint is FEDLINK listed.

SuperEH&S is a trademark of Counterpoint Publishing, a Thomson Legal Publishing company. All other trademarks are property of their respective owners.
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technologies
featured in this
issue, including
packaged treatment
systems for the
neutralization of
corrosive wastes, cut
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neutralization
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New Technologies Pass
Financial Litmus Test

In this era of tighter budgets and downsizing, the regulated community is
searching for more cost-effective ways of handling waste and cleaning up conta-
minants. This issue features several articles profiling new technologies designed to
meet companies’ environmental needs with the least impact on corporate pocket-
books.

As a result of stricter requirements for extremely acidic and alkaline discharges
generated from industrial operations, pH neutralization systems have become more
and more complex. However, various companies have developed new pre-engi-
neered tank/pump systems for controlled neutralizing of corrosive wastes. These
new systems are completely automated and require minimal field hookups. The
economic advantages of these new systems are severalfold: lower design and
installation costs and reduced maintenance expenses.

With the number of VOC technologies available, the environmental professional
may have a difficult task finding the most strategic environmental solution. In his
article beginning on page 11, Peter Yewshenko describes different incineration
technologies and spells out factors that should be used to choose the best solution
to control virtually any type and level of VOC generation that may occur.

As Michael Bonem and Ronald Borah point out in their article, a new chemical-
extraction process for the removal of PCBs and other contaminants has been suc-
cessfully used to decontaminate solid materials such as concrete, brick and steel.
The new process offers significant benefits in the reuse of contaminated buildings,
equipment, and avoided disposal costs.

And don’t forget to check out our Hazardous Waste Software Guide (pages 22
and 23), which lists new software available for the management of hazardous
waste. Our guide will help you find the software that best suits your needs,
including manifesting, tracking and labeling.

Angela Neville
Editor-in-Chief

Environmental
PROTECTION

EDITORIAL
Publisher Dick Young, PE, REM

Editor Angela Neville, JD, REM
Managing Editor Vicky Boyd
Assistant Editor Marion Petty

Contributing Editors Michael W. Bonem
Ronald E. Borah
Jim Mackey
Ed Santos
Keith Schilling
Nathan Seppa
Peter Yewshenko

PRODUCTION/MARKETING

Advertising
Production Manager Eliska Beaty

Graphic Layout Supervisor Wes Jordan

Graphic Production Sandra Danna
Brenda Dennis
Regina Kubelka
Wynnona Morse
Jim Reeves
Helen Tuohy

Circulation/Marketing
Manager Mark D. Rathe

ADVERTISING SALES

District Sales Managers

West Coast Nick Kosan
(714) 855-2143

National Sales Manager George Stevens
Midwest (708) 441-2975

Southeast/South Central Devin Dreiling
(214) 687-6700

East Coast Kurt Kriebel
(770) 552-4262

Classified Sales Manager Mark Rosas
(817) 662-7101

National List Manager Ron Hunn
(817) 662-7088

ADMINISTRATION
President Craig S. Stevens

Controller David Martin

Vice President, Operations John Anzelmo

Environmental Protection welcomes readers’ let-
ters; unsolicited manuscripts; suggestions for arti-
cles and photo shoots; and releases of news,
products, services, literature, non-profit resources,
business updates and meetings. Editorial Offices:
Environmental Protection, 3630 1-35, Waco, Texas
76706; or phone (817) 662-1134.

Stevens Publishing grants authorization to photo-
copy/reproduce items for personal, internal, client,
academic and educational use, provided that a base
fee of $.50/copy plus $.03/page (fee code 0362-
4064/95) is paid directly to Copyright Clearance
Center, 222 Rosewood Drive, Danvers, MA 01923;
(508) 750-8400.

ENVIRONMENTAL PROTECTION




EPA Proposed Rule
Would Delete HAPs from CAAA

Upon receiving petitions from several
chemical makers, the Environmental Pro-
tection Agency proposed a rule in the Sept.
18 Federal Register to delete the hazardous
air pollutant caprolactam, which is used to
make carpet fibers, nylon and plastics. The
agency determined that “emissions, ambient
concentrations, bioaccumulation or deposi-
tion” of caprolactam “are not reasonably
anticipated to cause adverse human health
or environmental effects.”

Once the rule becomes final, chemical
companies won’t have to install Maximum
Achievable Control Technology (MACT)
for source categories using caprolactam.
The chemical is regulated in the Clean Air
Act Amendments of 1990 under section
112(b)(1), which includes a list of haz-
ardous air pollutants (HAPs) composed of
specific chemicals to be used to identify
source categories for which EPA promul-
gates emission standards. Written com-
ments were submitted to EPA last month.

EPA Clarifies Guidelines for
Brownfields Pilot Program

EPA will accept proposals for the
National Brownfields Economic Rede-
velopment Pilot Program through March 4,
1996. Also, the agency has clarified appli-
cation guidelines that it hopes will make
the process more competitive.

In July, EPA selected 15 of more than
100 applicants in its first full round of
selections for the pilot program, aimed at
cleaning up and redeveloping brownfields.
The next upcoming deadline for applica-
tions is March 4, 1996. Also, applications
received earlier in 1995 but not chosen as
pilots to date will continue to be consid-
ered by EPA in the upcoming rounds. EPA
made the announcement in the Sept. 22
Federal Register.

EPA seeks to fund 50 two-year demon-
stration projects with up to $200,000 each
for reclaiming brownfields. In all, 18 have
been selected so far, including the 15 picked
in July. Brownfields are abandoned, idled or
underused industrial and commercial facili-
ties where expansion or redevelopment has
been complicated by environmental conta-
mination or the perception of it. Cities,
counties, states, towns and tribes can apply
for the pilot money.

Meanwhile, EPA has clarified the cri-
teria on which it will base evaluations of
applications. Proposals need to have a
demonstrated commitment of public and
private leadership to redevelopment of the
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brownfield; plans for community involve-
ment; contributions to environmental jus-
tice goals; government support and
technical, legal and political means to
reach the proposal’s goals; clearly outlined
funding sources; potential for national
replication; and a well-defined approach to
environmental assessment.

Those applicants who submitted a pro-
posal before the March 1, 1995, and April
17, 1995, deadlines don’t need to resubmit
it. But they may.if they choose, and EPA
suggested those applicants review this clar-
ification of guidelines in deciding.

EPA’s UWWF Committee Focuses
on Effective Rules, Lower Costs

Consistency with the Clean Water Act
and improvements to human health and the
environment are some of the goals of
EPA’s Urban Wet Weather Flows Advisory
Committee, which held a public meeting in
Arlington, Va., Sept. 20.

The meeting is part of a series of discus-
sions to formulate recommendations to
EPA for management of stormwater, com-
bined sewer overflows and sanitary sewer
overflows (SSOs). Committee members,
including officials from industry, environ-
mental groups, and state and local
governments, heard reports from two sub-
committees and discussed objectives.

Speaking for the SSO subcommittee,
Peter Lehner of the Natural Resources
Defense Council emphasized the goal of a
national “approach” to SSOs, rather than a
national policy, saying that the overflow
problem may not be significant enough to
establish a full policy. “We're still vague
on how binding [the recommendations]
will be,” he said. Currently, there is virtu-
ally no guidance on the national level as to
what constitutes acceptable overflow,
Lehner said, and municipalities tend to
rely more on their own judgments.
Systems which do not typically suffer from
SSOs “should be left alone,” he added.

Nevertheless, some committee members
expressed concern over the amount of
micromanagement that these approaches
would entail. Lee Hachigian of the
National Association of Manufacturers
noted that many municipalities “don’t have
the resources to handle such large amounts
of regulation.” Doug Harrison of the
American Public Water Works Association
noted that, in some cases, an overflow
from one locality’s system will spill into
another’s, causing the latter to be in viola-
tion of its permit, even though the system
is otherwise in full compliance.

Recommendations from the subcommit-
tees will be submitted to the UWWF com-
mittee for consolidation. A subcommittee
can submit findings to both EPA and the
UWWF committee simultaneously, and
EPA may use those findings without
approval of the committee, but will seek
full committee feedback on subcommittee
reports.

EPA Rule Limits Emissions
from Marine Tank Vessels

EPA is requiring marine bulk-loading
facilities to install technology-based sys-
tems to limit emissions of air toxics and
volatile organic compounds, according to a
final rule in the Sept. 19 Federal Register.

New and existing marine tank facilities
must install Maximum Achievable Control
Technology (MACT) or Reasonably Avail-
able Control Technology (RACT), de-
pending on the substances they load.
MACT and RACT standards are spelled
out, respectively, in Sections 112 and
183(f) of the 1990 Clean Air Act.

Marine terminals that load 200 million
barrels annually of crude oil or 10 million
barrels annually of gasoline are required to
reduce VOC emissions by 95 percent using
RACT. Overall, VOC emissions, key com-
ponents in forming ground-level ozone
pollution, or smog, will drop by 43,000
tons per year, EPA said.

In addition, marine loading terminals
that emit at least 10 tons yearly of haz-
ardous air pollutants (HAPs), or at least 25
tons yearly of a combination of HAPs,
must reduce emissions by 97 percent using
MACT standards. Emissions from air
toxics such as benzene will drop by about
4,500 tons annually, the agency said.

The regulation will affect about 30
marine tank vessel loading operations
around the country, said EPA, which
expects the national capital cost and the
national annual cost to range, respectively,
from $270 million to $440 million, and
$60 million to $100 million.

For the Valdez Marine Terminal in
Valdez, Alaska, the largest oil loading oper-
ation in the United States, capital costs will
be about $93 million, said Norman Ingram,
an environmental official with the Alyeska
Pipeline Co., which operates the terminal.
Alyeska, an agent for seven petroleum
companies, transports about 1.5 million
barrels of crude oil daily to the Valdez ter-
minal, where the oil is loaded onto tankers
for shipment. Both MACT and RACT stan-
dards will be installed on two of the ter-
minal’s four loading docks, Ingram said.



“I’'m very pleased with the procedure
that EPA followed,” Ingram said. “It was
used to gauge the feelings of all of the
stakeholders, particularly those in the
Valdez area.”

The regulation is effective immediately.
Owners or operators of marine vessels
loading RACT sources must start con-
structing vapor-collection systems and air
pollution control devices within two years,
and have such equipment fully installed by
Sept. 19, 1998. RACT sources that begin
operating after Sept. 21, 1998, must comply
with all requirements upon startup.

Marine bulk-loading MACT sources
must install the equipment by Sept. 19,
1999. Owners or operators of MACT-only
sources that start operating after Sept. 20,
1999, must comply with all requirements
immediately.

EPA Seeks Suggestions on Best
Recycled Items for Government

Before EPA decides which additional
recycled-content products it should require
for federally funded activities, the agency
wants information on the availability,
quality and waste diversion associated with
various candidates. Thus, from Dec. I,
1995, to Feb. 29, 1996, interested parties
can suggest new additions and recommend
improvements to the current list of pre-
scribed purchases, the agency announced
in the Sept. 20 Federal Register.

President Clinton’s executive order
12873, which was issued Oct. 23, 1993,
asks EPA to designate items for government
purchases and recommend content levels in
several phases, termed “Recovered Mat-
erials Advisory Notices.” EPA published its
first RMAN May 1, identifying available
recovered material ranges for government
purchases of 19 items. The items were listed
in seven product categories: paper and paper
products, vehicular products, construction
products, transportation products, park and
recreation products, landscaping products
and nonpaper office products.

Now, EPA would like updated informa-
tion on listed items as well as recommen-
dations for new items. When suggesting an
item, respondents should list content levels
of recovered materials in the product, indi-
cate whether and how much of the recov-
ered content is post-consumer material,
and identify names, addresses, contact
names and phone numbers of vendors.

Respondents should include information
on whether the item is made from material
that represents a significant portion of the
solid-waste stream, uses materials that pre-

sent disposal problems, performs well
enough to meet the needs of the procuring
agency, is available at a reasonable price
considering normal market fluctuations, is
purchased in appreciable quantities by the
government, is available from an adequate
number of sources to ensure competition,
and is not restricted to a limited market area.
EPA also wants comments on what govern-
ment specifications, standards or purchasing
procedures hamper agency purchases of
items containing recovered materials.

The agency does not want further infor-
mation for items in the “paper and paper

products™ category, however. EPA is still
reviewing comments on a separate draft
RMAN for paper products that was issued
March 15.

Under the initial RMAN, any agency or
contractor using federal funds must pro-
cure the product with the highest per-
centage of recovered materials practicable
when purchasing.

Send comments to RCRA Information
Center, Office of Solid Waste (5305W),
EPA Headquarters, 401 M Street, S.W.,
Washington, DC 20460. Reference docket
number F-95-CPGN-FFFFF. (EP)

’

" EVEN IF YOU DON'T USE VISTA,
EVENTUALLY SOMEONE WILL FIND
WHAT YOU'RE LOOKING FOR.

VISTA reports dig further beneath the surface to expose potential sources of
environmental risk associated with properties or businesses.

With more information services, more report forms, more delivery options,

more data selection, and the most comprehensive compiled databases in the
industry, VISTA is the trusted source for thorough environmental risk information.

Solutions package.
;ﬁ ‘\;‘::':;
Ry
=

I

W Call (800)767-0403 today to take advantage of special
¥ pricing and receive a free Environmental Information

Use VISTA to discover potential risks now. Because using
anything other than VISTA
data is the greatest risk of all.
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ORMATION SOLUTIONS, ING

VISTA INFORMATION SOLUTIONS INC.¥ 5060 SHOREHAM PLACE, SAN DIEGO, CA 92122 ¥(800) 767-0403
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The Smartest Value in Regulatory Compliance, ﬁ';
We giveyou &
more for less.

Other companies price their environmental and safety regulatory databases
modularly—with individual charges for EPA, OSHA and DOT CFRs, and
separate pricing for the Federal Register and for state covemges®

FESA puts everything you need into one CD-ROM.

No surprises. No extra charges. One CD-ROM, one price.

Every day, more people are choosing CPI's FESA regulatory CD-ROM
library. If you aren't using FESA, here are some reasons why you should.

Everything you need from EPA,

OSHA, DOT and more

The FESA Library contains multiple CFR titles (10, 21, 29, 30, 33, 40,
49 and others) cross-referenced with the Federal Register, state coverages,
and over 40 regulatory compliance manuals, including those for OSHA,
EPA, RCRA, TSCA, SW-846, and much more. And CPI's biweekly EHES
newsletter is included with all quarterly, bimonthly and monthly subscriptions
at no extra cost.

Complete and accurate Federal Register
FESA delivers the full-text of the Federal Register, including Final Rules,
Proposed Rules, Notices, Preambles, and Consent Decrees, plus a
minimum 18 months of archived FR data.
If it's in the Federal Register, you'll find it in FESA.

No other database is as easy fo use
FESA allows you to automatically import all data—text and tables—into any
popular wordprocessing software, without having to reformat anything.
And with keyword searching, hypertext linking and ¢
WYSIWYG viewing, access to FESA data is quick and easy.

No risk 30-day trial

Right now, you can try FESA for 30 days. If you're not fully
satisfied, just return the CD-ROM, with the invoice marked
“canceled,” with no obligation.

NEW!
Ask about our
FEDERAL REGISTER

Service

Regulatory Compliance CD-ROM

DOS * WINDOWS * WINDOWS 95 » NETWORK
NIOSH & AP42 CD-ROMs Available

800-808-3372

1435 N. Hayden Rd. » Scottsdale, AZ 85257  602.994.4560 * Fax 602.994.4456
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Port-a-Reels

by

AMS

High Performance
management of
monitoring wells.

Easy to use integrated
pump/hose/reel system

Holds up to 300' of hose
with motor lead &
support cable inside hose

Extendible boom &
adjustable legs

Large diameter tires for
easier maneuvering

Cushioned hand grips, &
removable handle for easy

shipping

Removable hand crank
with 2:1 reduction drive,
plus reel brake on
manual models

Hydraulic powered models

for fast (58ft/min)

deployment/recovery
Priced from

$2,361.00-Manual
$3,929.00-Hydraulic

"MANUFACTURING THE
BEst"

Oun fa
CaLL

1-800-635-7330

FRee L
CataLoG & l““
INFORMATION 4 :
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NEW TECHNOLOGIES, MORE CHOICES

Hot Stuff Controls
for VOC Emissions

Use a broad spectrum of evaluation factors to

decide on an incineration system.

or close to three decades,
American industry has
paved the way and led the
world in controlling vol-
atile organic compound
(VOC) emissions. As
more and more systems
have been installed, the history of opera-
tion for the various types of systems has
broadened dramatically, spurring signifi-
cant technological advances, the tradi-
tional technologies and those on
the cutting edge of VOC control.

What’s Available?
The conventional, traditional or
proven methodology for VOC
control has been incineration.
Incineration technologies include
the common afterburner, catalytic
oxidizer, recuperative thermal
oxidizer and regenerative thermal
oxidizer. Incineration has by far
been the solution of choice for the
majority of all VOC generators.
Other technologies have been used for
very specific applications. These include
carbon adsorption, condensing and wet
scrubbing. These systems also lend them-
selves to other plant requirements, such as
solvent recovery and odor control. New
technologies being studied and newly
applied existing technologies include bio-
filtration, where living microorganisms are
used to consume VOCs, biofiltration with
carbon, and even regenerative with catalyst.
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By Peter Yewshenko

With the number of technologies avail-
able, the environmental professional may
have a difficult task choosing the most
strategic environmental solution. Everyone
wants to be state of the art, but no one
wants to be the first to try something.
Typically, environmental professionals can
look at their industry and competition to
obtain a timely and important overview of
successful and unsuccessful technologies.

In deciding the specific type of incinera-

There is a proven means for

controlling virtually any type and level

of VOC generation

tion system to select, the environmental
professional will look at a broad spectrum
of evaluation factors. Theses include initial
system cost, operational cost, maintenance
requirements, reliability factors, and most
importantly, the projected success of
achieving 99-percent VOC destruction effi-
ciency. As part of the project, the environ-
mental professional tries to minimize
(optimize) airflow from the processes
through a comprehensive program of cap-
ture and recirculation techniques, as well as

ensure worker safety and product quality.
Part of the selection criteria should also be
the possibilities of formulation changes,
new products being developed for the com-
pany, and the potential need for the VOC-
control system to be expanded or for
additional units to be purchased.

Technical Selection Factors
Once the general summary and evaluation
of factors have been completed, the envi-
ronmental professional will weigh
the technical data that will dictate
the specific solution respective to
system type and design. The tech-
nical factors to be considered and
analyzed include:

* Process exhaust volume—max-
imum, minimum and average
flows.

* Process exhaust solvent (VOC)
composition and concentration—
specifically identifying any inor-
ganics.

* Various flowrate-specific VOC concen-
trations.

* Process operation criteria, flow-rate
swings, concentration changes, hours of
operation, etc.

* Natural gas (or other auxiliary fuel)
and electrical costs.

« Site layout criteria and stack height
requirement.

* VOC destruction requirement.

A large percentage of plants will select
some form of incineration as their solution
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New Technologies, More Choices

The Ross Air
System’s
regenerative thermal
oxidizer, which
destroys VOCs in
exhaust streams.

to VOC control. Incineration will cause
oxidation, the breakdown of airborne sol-
vents and hydrocarbons into primarily
water vapor and carbon dioxide. Many
types of incineration systems have proven
themselves and can do the job if the appli-
cation is correct.

Incineration Technologies:
Which One to Choose?
The following is an overview of
the basic differences among tech-
nologies. Although there are many
variations in system features, the
selection process is relatively
straightforward.

Common afterburners (no
heat recovery) utilize a direct-
fired burner(s) into an insulated
combustion chamber sustaining a
temperature of 1,500 degrees F
for at least 0.5 seconds. The
chamber will be sized to allow for the
given retention time at a certain airflow
velocity. This system has the lowest capital
cost but is the most expensive to operate. It
is suited for extremely low throughput
applications of approximately 1,000 stan-
dard cubic feet per minute or less. High
solvent (VOC) concentrations will help
minimize auxiliary fuel consumption.

Catalytic oxidation systems combine a

12

conventional type of heat exchanger with a
catalyst. The catalyst, either precious or
base metal, will allow oxidation to occur at
a fairly low temperature of about 700
degrees F, depending on the particular
hydrocarbon constituents in the airstream.

Catalytic oxidation is an excellent
approach to VOC control for fairly low
throughput applications with a moderate

Everyone wants to be

state of the art, but no one wants to be

the first to try something.

quality of “clean” hydrocarbons. When
compounds such as silicone, sulfur, heavy
hydrocarbons or particulate are present,
they will have a tendency to mask or poison
the catalyst’s cell structure. When this
occurs, the catalyst’s ability to react chem-
ically with the hydrocarbon decreases,
requiring more fuel to rise to a temperature
where proper oxidation will take place.
Masking of the catalyst may also cause air-

flow restrictions whereby more horsepower
could be needed to push the air through the
system.

The catalytic oxidizer is best suited for
well-defined solvent formulations such as
clean ink processes. When properly applied,
catalyst life should exceed three years and
prove the most economically viable over an
approximate three- to five-year period.

Recuperative thermal oxida-
tion The heart of this technology
is its plate, or tube type, of heat
exchanger. The VOC-laden air-
stream is preheated to a max-
imum of approximately 80
percent of the 1,500-degree F
combustion temperature. This
system will be sized based on
throughput. The cost will go up
in proportion to the efficiency
and number of passes being
made in the exchanger.

These systems are not sensitive to poi-
soning like the catalytic systems are. How-
ever, care must be taken if any corrosive
solvents are present or if any particulates are
in the airstream that may adversely affect
the system’s performance and integrity.
Somewhat corrosive solvents can be toler-
ated with proper selection of materials.

The recuperative-type system is best
suited for moderately high solvent concen-
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trations and can tolerate a broad mix of
constituents. Again, any corrosive solvents
should be properly designed for in the
system. These systems can handle moder-
ately large volumes of air. But if the design
solvent concentration is reduced or if there
are swings in solvent concentration, the
auxiliary fuel consumption will go up dra-
matically and cause the overall operation
to be inefficient.

Regenerative thermal oxidation Pro-
cesses that contain a very low concentra-
tion of VOCs require a highly thermally
efficient control system in order to mini-
mize the need for large quantities of auxil-
iary fuel. This need becomes increasingly
critical as the contaminated air volume
rises, due to the enormous amounts of fuel
that would be required to sustain a temper-
ature of more than 1,500 degrees F, should
higher thermal efficiency not be attainable.
For example, at a throughput airflow of
50,000 SCFM, the difference in fuel cost
between a 95-percent thermally efficient
regenerative system and a 75-percent recu-
perative system could exceed $200,000 per

year in a typical converting application.
The regenerative system will require more
horsepower, however, because of the addi-
tional pressure drop across the system.
Yearly savings will be reduced somewhat.

Obviously significant, fuel savings have
been the primary reason for converters as
well as for the majority of all other large-
volume and low-concentration generators to
utilize regenerative technology for fulfilling
their environmental control needs. Add-
itionally, other potential benefits with
regenerative technology include better tol-
erance to thermal shock, tolerance to
varying VOC constituents, and the ability to
operate close to 2,000 degrees F when nec-
essary in order to achieve 99-percent-plus
destruction levels. Recuperative systems
cannot operate much over 1,500 degrees F
due to heat exchanger limitations, and cat-
alytic systems cannot operate over about
1,100 degrees F due to catalyst limitations.

Regenerative systems preheat the in-
coming dirty gases to a level of up to 95
percent of the combustion chamber temper-
ature. This is accomplished through the

transferring of heat from clean air exiting
the system into thousands of saddle-shaped
ceramic elements, such as stoneware,
within the large regenerative beds. As the
dirty air enters the system, it must pass
through this stoneware on its way into the
combustion chamber, where heat is
extracted and recycled via the tremendous
ceramic heat sink. The regenerative system,
like the other technologies, will offer a
plume-free rapid dispersion of simple water
vapor, nitrogen and carbon dioxide con-
stituents when properly applied.

Confidence

As today’s industrial products and pro-
cesses continue to advance technically, the
environmental professional can feel confi-
dent that there is a proven means for con-
trolling virtually any type and level of VOC
generation that may result. It’s simply a
matter of choosing the best solution to meet
the plant’s particular needs. (EP]

Peter Yewshenko is vice president, Ross Air
Systems, Somerville, N.J.
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Extraction Chemistry
Goes Deep to Grab PCBs

This successful extraction process uses advanced chemical
formulations and engineered applications.

ffective polychlorinated
biphenyl decontamina-
tion of buildings and
equipment is a difficult
challenge. Required cle-
anup levels are typically
very low, with the PCB
spill policy criteria of 10 micrograms (ug)
per 100 cm? (40 CFR 761, Subpart G) ap-
plied most often. In the best circumstances,
this standard is difficult to achieve, but the
passage of time complicates the problem.

Over the years, PCBs and other contami-
nants will migrate deeper into the
substrate through the pores in
any material. Migration occurs
naturally due to gravity and spe-
cific gravity differentials, with
water from routine cleaning or
with pressure. The depth to
which this migration will occur
depends on many factors, includ-
ing the porosity of the material,
the mobility and solubility of the
contaminants, the presence of
coatings and the existence of other drivers.
Migration of 0.5 inch or more is common
and can exceed 4 inches in some cases.
Since many current decontamination pro-
jects are addressing incidents that occurred
20 or more years ago, deep penetration of
PCBs is a widespread concern.

Standard approaches to cleanup projects
include physical (destructive) methods and
chemical cleaning with surfactants, solvents
or acids. Physical mechanisms can be effec-
tive if the contamination is not deep and if
damage to the surface is allowable. Their
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By Michael W. Bonem and Ronald E. Borah

primary limitations are the large volume of
waste generated, the risk for workers (pri-
marily from airborne contaminants) during
the cleanup, the potential need to shut down
plant operations and ongoing liability for
landfill disposal. Destructive methods can
also be very expensive in cases of deep con-
tamination due to the high cost of disposal.
Off-the-shelf chemicals address surface
contamination but are usually ineffective
when subsurface migration has occurred. In
addition, many chemicals (strong acids, sol-
vents) pose significant health and safety

Using a crew of four decontamination
technicians and a project manager,

the project was completed in
10 working days.

risks for remediation workers.

A sequential chemical extraction tech-
nology process, TechXtract, has been suc-
cessfully used for the removal of PCBs,
other hazardous organic and inorganic sub-
stances, and radionuclides from solid ma-
terials such as concrete, brick and steel.

The technology uses advanced chemical
formulations and engineered applications
to achieve significant penetration and re-
moval of these contaminants from below
the surface of these materials.

The process chemistry is based on sever-

al hypotheses relating to contaminant mi-
gration and removal. One hypothesis is that
contaminants migrate into the pores and mi-
croscopic voids of a material, even for
seemingly nonporous media. Mobility of
the contaminants, time and secondary
forces often drive these contaminants to
deeper levels in the substrate. Furthermore,
contaminants tend to become chemically or
electrostatically bonded to the substrate. In
many cases, the time between contamina-
tion and decontamination efforts allows the
contaminant migration pathways to become
partially closed. This system:

* Reopens the pores and capil-
lary pathways to the maximum
possible extent.

* Penetrates into the pores as
deeply as possible.

* Breaks the substrate and con-
taminant bonds which may be
holding the contaminants in place.

* Binds or encapsulates the
contaminants to prevent reconta-
mination.

One recent project in which the technol-
ogy was employed was the decontamina-
tion of an electric utility warehouse where
PCB transformers had been stored. As is
often the case, the out-of-service trans-
formers had leaked in a number of places.
The warehouse was no longer in use, and
the utility’s objective was to reduce PCB
concentrations to less than 10 pg/100 cm?.

The total area to be decontaminated was
6,300 square feet of concrete floor. Initial
wipe samples indicated PCB concentra-
tions ranging from less than 10 ug/100 cm?
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to more than 1,000 xg/100 cm?, with most
samples in between. The pattern indicated
several “hot spots” where spills had oc-
curred directly onto the concrete. Widely
dispersed, low-level PCB contamination
(e.g., 10-50 ug/100 cm’®) also occurred,
spreading from the original hot spots.

Using a crew of four decontamination
technicians and a project manager, the pro-
ject was completed in 10 working days.
Seventy sample locations were established
using a standard grid layout. All sample
locations were reduced to less than 10
ug/100 cm?, with an average final sample
result of 3.9 ug/100 cm®.

The first round of post-treatment samples
was greater than 10 pg/100 cm® on 64 per-
cent of the locations. But additional clean-
ing, with verification sampling, achieved
the standard in each case. In many of these
locations, the interim post-treatment sam-
ples showed increases in PCB levels, verify-
ing the extraction of PCBs from the subsur-
face of the concrete. Further verification
was provided by samples of the waste flu-
ids, which had PCB levels between 37 parts
per million and 90 ppm. The total liquid

waste volume generated by the decontami-
nation project was about 450 gallons. The
total decontamination cost was less than $5
per square foot.

Conclusion

The power of this technology is its ability
to penetrate into the substrate through the
pores in the material so that PCBs, heavy
metals, radionuclides and other contami-
nants can be pulled into and held in solu-
tion and ultimately extracted. It offers sig-
nificant benefits in reuse of previously con-

taminated buildings and equipment, waste
reduction, and avoided disposal costs. G2

Michael Bonem is president and chief op-
erating officer of EET, Inc., in Bellaire,
Texas. EET is a subsidiary of North
American Technologies Group. Ronald E.
Borah is vice president of EET, and vice
president, technology, North American
Technologies Group, Inc.

For information on the TechXtract
process, circle 46 on card.

PCB Transformer Warehouse Decontamination Project Synopsis

PROJECT CONDITIONS

Area to be decontaminated: 6,300 square feet

Description: Concrete floor

Initial PCB concentration range: <10 p#g/100 cm’ to >1,000 zg/100 cm*
Source of contamination: Leaking PCB transformers, subsequent spreading

RESULTS

Final samples: 70 sample locations; all <10 x#g/100 cm’ (average = 3.9 ug/100 cm’)
Waste fluid: ~450 gallons; 37-90 ppm PCBs

Crew: Four technicians, one project manager

Schedule: 10 working days

Cost (decontamination): $4.60 per square foot
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Standardized and
Customized pH
Neutralization Systems

Self-contained pH neutralization systems are completely
automated and require minimal field hookups to operate

espite the threat of
budget cutbacks and
pressures on national
and local environ-
mental groups to re-
duce costs, the de-
mand to improve, or
at least maintain, clean water and clean air
standards is still very strong. This is partic-
ularly evident in regard to federal and state
requirements for the neutral-
ization of acid, alkaline or
other contaminated plant dis-
charges, whether they result
from process operations,
wastewater handling, spills or
runoffs from facilities.
Just a few years ago, facility
engineers designed and built
these neutralization systems
with few regulatory guidelines
or restrictions. As the require-
ments tightened, the systems
became more detailed and
complex. Simultaneously,
plant downsizings reduced the available
number of personnel to handle the design
function. Consultants took up the slack,
taking over many of the engineering and
purchasing functions. To minimize the de-
tail work at the consulting or facility engi-
neering level and to reduce the problems
involved in component purchasing and
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By Ed Santos

parts inventory, various companies have
developed pre-engineered tank/pump sys-
tems for controlled pH neutralizing of cor-
rosive and abrasive waste streams. These
packaged systems incorporate all the nec-
essary components—the tank, sump pump,
valves, piping, controls and instruments.
All components in contact with the fluid
are encased in nonmetallic materials inert
to the solutions to be pumped.

The choice of pump material and
design is critical. Each system is

customized for the specific

requirements of the application.

Where the application permits, these
pre-engineered, completely automated sys-
tems require only electrical and auxiliary
piping hookup in the field to become oper-
able. Each system is customized for the
specific requirements of the application.
This involves close coordination among fa-
cility operators, consultants and systems

engineers. A single source provides all
hardware, instruments and controls and
this arrangment eliminates time-consum-
ing negotiations with multiple suppliers
and subcontractors.

A Typical System
A specification for a typical self-contained
pH neutralization system would contain
these components:
The Tank. The tank is gener-
ally specified in thermoplastic
or thermoset material. Poly-
propylene and polyethylene
are commonly used when
thermoplastics are required.
PVC, CPVC or PVDF tanks
are specified if the higher
strength of the vinyls or the
superior corrosion resistance
of the fluropolymer are re-
quired. Rectangular or cylin-
drical tanks, as well as double
wall designs, are available in
sizes from 50 to 2,500 gallons.
Specifications should call for hot gas-weld-
ed joint construction to provide continuous
seams and avoid recesses or blind areas. If
pressurized service is required, carbon or
stainless steel tanks are available with ap-
propriate thermoplastic linings or overlays.
The Pumps. Two different pump types
are required for these standardized systems:
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 Vertical centrifugal (sump) pumps
sized and rated for the required flow
requirements. The choice of materials de-
pends on the anticipated chemical compo-
sition of the waste streams. Polypropylene
is most widely used for wetted pump com-
ponents because it is a relatively low-cost
engineered thermoplastic with broad
chemical resistance. Pump design should
exclude all metal parts from fluid contact.
The stainless steel shaft should be entirely
sheathed in the appropriate thermoplastic
and sealed to avoid metal exposure.

* Two dosing or metering pumps are
generally required since pH control re-
quires automatic metering of an acid or
caustic solution on demand. These should
be self-priming and sealless, with all con-
tact parts covered by nonmetallics inert to
the anticipated fluids. Standard systems
utilize a flexible liner rotary pump, which
operates by means of an oscillating rotor
mounted on an eccentric shaft. The motion
of the rotor propels the fluid by peristaltic
action, squeezing it between the outer sur-
face of the flexible liner and the inner sur-
face of the pump casing. The casings
(pump bodies) are available in polypropy-
lene, polyethylene, Teflon and other non-
metallics materials. Available elastomeric
liners include pure rubber, neoprene,
Hypalon, Buna N, Viton and Nordel.

pH Electrode. Electrodes feature a
combination design with a measurement-
reference and a temperature compensation
element in one package. The electrode
senses the degree of acidity or alkalinity of
the fluid and the pH reading is amplified
by a preamplifier.

Preamplifier. It converts pH electrode
signals to allow the use of ordinary cable
for distant wiring to the pH controller.

pH Controller. The controller accepts
the signals from the preamplifier and sends
an output signal. You may choose 4 to 20
mA, 0 to 20 mA, 0 to 5 vDC, or 0 to 10
vDC, isolated or nonisolated versions. As
the pH level rises or falls beyond the preset
acceptable range for discharge, the reagent
metering pump provides the appropriate
acid or caustic solution to the fluid being
treated. The pH electrode continues to
monitor the fluid or wastewater contents as
they flow into the tank. It automatically
shuts down the operating metering pump
when the satisfactory pH level is reached.
The unit is furnished with a relay output
card for high- or low-level pH alarm.

Level Controls. Liquid-level controls
made of engineered plastics are set to acti-
vate the sump pump when the incoming
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flow raises the fluid level beyond the pre-
set depth. These controls not only activate
the sump pump when the high-level mark
is reached and shut it down at the low-level
mark, but also provide relays to activate an
audible and visible alarm when there is
danger of overflow.

Instrumentation Considerations
Despite the fact that pre-engineered tank/-
pump systems take a big load off facility op-
erators, there is such a diversity of facility
layouts and needs that for many applica-
tions, individual negotiations with consul-
tants and application engineering specialists
are still very much in vogue.

There are many fume-scrubbing appli-
cations requiring continuous pH control
that involve the use of heavy-duty horizon-
tal centrifugal pumps located outside the
tank. When engineering these systems, it is
equally important to consider complete
isolation of all metal components from the
corrosive, circulating fluid. The choice of
pump material and design is critical. Be

Vanton Pump and Equipment Corp.

sure to provide the manufacturer with all
significant operating parameters, including
flow, temperature variations, fluid charac-
teristics, etc.

With respect to instrumentation, here are
some basic considerations that should pro-
vide help to facility engineers or consul-
tants involved with system design.

pH Probe. Since the probe is immersed
in the fluid, it must be constructed of a
chemically inert material that completely
encapsulates the electronics. Its design
should permit easy entrance and removal
without the use of tools, such as a probe
design that has no threads and slips into a
CPVC compression fitting. The probe en-
capsulates a 4 to 20 mA, two-wire trans-
mitter. Accurate measurement of the pH is
determined by measuring the difference of
the voltage transmitted by the two “batter-
ies” that comprise the probe. One battery is
formed by the process electrode and the
ground electrode. The voltage is a function
of the solution pH. The other battery is
formed by the standard electrode, which
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Here are four case studies of typical pH
neutralization systems.

Scrubbing HCL Fumes

A neutralization and ventilation system
installed to scrub corrosive, noxious and
hazardous fumes from a galvanizing
process failed to meet the 99.5 percent re-
moval efficiencies mandated by state and
EPA regulations. The company was in
danger of losing its operating permit if
the problem wasn’t solved. An analysis of
the cause of the problem revealed that the
system was undersized. It required two
40,000 cubic feet per minuite (cfm)
scrubbers, each one utilizing a 600 gal-
lons per minuite (gpm) end-suction cen-
trifugal pump. Due to the corrosiveness
of the fumes, the pumps were specified
with casings and impellers made of solid,
molded, homogeneous virgin polypropy-
lene. The wetted end of the large-diame-
ter stainless steel shaft was sheathed in
thick-sectioned PVDF (polyvinylidene
fluoride). In addition, to avoid any metal
coming in contact with the fluid, the me-
chanical seals were reverse-mounted so
that the metal seal was outboard.

System reliability was assured by in-
stalling a pH monitoring system so that
the recirculating scrubbing fluid would al-
ways be at 8 or above. The pH probe was
set to energize a self-priming metering
pump to deliver the required amount of
caustic.

Neutralizing Biotech Wastes

An innovative biotech company special-
izing in the development and production
of various dyestuffs required a pH neu-
tralization system to allow discharge of
their facility wastes into the local munic-
ipal wastewater treatment system.

The company supplied its own tank.
Two vertical centrifugal polypropylene
pumps were specified, each with a shaft
length of 36 inches and an 18-inch long
by 24-inch wide by 1-inch thick poly-
propylene coverplate sized to the tank di-
mensions. Fume protection was provided
by a special “V” ring seal arrangement in
the coverplate. The pumps were driven by
1 hp, 1800 rpm, explosion-proof motors.
All wet end components of the pumps
were polypropylene, including the im-
peller, casing, casing cover, support col-

umn and shaft sleeve. A water manifold
was specified to ensure flushing of the
sleeve bearings.

To satisfy the requirement for caustic
and acid metering on demand from the
pH controls, the specification called for
flexible liner pumps with polypropylene
bodies and neoprene liners. These pumps
were individually mounted on bases and
coupled to one-half hp, 1800 rpm, PMDC
motors. They were each furnished with
an adjustable-speed DC motor controller,
designed to accept a 4 to 20 mA external
signal.

The specification called for a pH system
that would monitor the pH level in both
the wastewater neutralizing tank and the
effluent line. The pH controller was fur-
nished with two 4 to 20 mA output signals
for the neutralization tank and another pH
controller with two relay output cards for
the high and low pH alarm, and one 4 to
20 mA output signal to the chart recorder
for the waste effluent line.

Although the company handled all as-
pects of the installation, they ordered a
completely instrumented control panel in
a NEMA 4X thermoset (FRP) enclosure.

Neutralizing Acid Wastes

To handle 50 gpm of acidic wastes
against a 30-foot total dynamic head
(TDH), the specifications called for a du-
plex system utilizing two cantilevered,
vertical centrifugal polpropylene pumps,
with an in-tank shaft length of 22 inches.
The pumps were to be driven by 3.5 hp,
1750 rpm, hollow shaft motors. This de-
sign involves an integral pump motor
shaft. There are no bearings in the fluid
being handled, and the immersed shaft is
sheathed in polypropylene.

Using multiple switches for the duplex
pump operation and a high-level alarm,
the system utilized the two pumps on an
alternating cycle so that the wear on each
pump would be relatively equal. When
the inflow into the sump reaches the
high-level danger mark, however, both
pumps operate simultaneously.

The dimensions of the custom-fabri-
cated, 300-gallon rectangular tank were
62 inches long, 40 inches wide, and 24
inches high. The basic construction con-
sisted of one-half inch wall polypropy-
lene, thermo-welded, with a three-quar-
ter-inch, bolted-on, strut-reinforced cover

to support the two sump pumps. An
epoxy-painted angle iron that measured 3
inches by 3 inches provided side-wall
support.

In conjunction with the polypropylene
holding tank, the engineers recommend-
ed a polypropylene, horizontal centrifu-
gal 3x2 transfer pump with a keyed poly-
propylene impeller, a reverse-mounted
mechanical seal, and direct water flush
lubrication. By reversing the mechanical
seal so that the metal seal face is external
to the fluid, the initial seal cost is less,
maintenance is reduced, and no metal is
in contact with the corrosive liquids.

The pH controller, with a two-relay
output card and a 4 to 20 mA output sig-
nal, energizes the metering pumps as
called for by the pH sensors. A two-pen
pH chart recorder registers the pH level.
A built-in alarm system alerts the opera-
tors if trouble exists.

Neutralizing SO, with a NaOH
A specialized scrubbing system developed
for neutralizing sulfur dioxide gas flowing
through a packed tower at 4000 cfm was
developed cooperatively by the company’s
field service engineers and plastic-pump
specialists. Prior to the start of the upward
flow of the SO, gas, the polypropylene
packing rings are thoroughly wetted with
50 percent by weight sodium hydroxide.
This initial wetting and the continuous
wetting required during operation are pro-
vided by recirculation of the neutralization
solution by a polypropylene cantilevered
sump pump set in a cylindrical fiberglass
tank. A flow of 155 gpm is maintained
against a head of 65 feet.

The pH of the caustic sodium hydrox-
ide solution is maintained about 8.5
through the use of a pH probe that con-
stantly monitors the solution in the tank
and energizes a sealless, self-priming,
flexible liner metering pump as required.
The pump body was specified in PTFE
(Teflon) and the flexible liner in chloro-
sulfonated polyethylene (Hypalon).
During operation, a portion of the spent
solution is simultaneously discharged
and replaced by makeup water. In this
way, the scrubber automatically regener-
ates itself. The compact, skid-mounted
pH neutralization system is designed for
full operation after the auxiliary piping
and electrical connections are completed.
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consists of a pH electrode in a chemical
standard of fixed pH 7 and the common
ground electrode. The analyzer subtracts
one voltage from the other, and the differ-
ential measurement is the secret behind the
accuracy guaranteed by the manufacturer.
Construction materials for the wetted com-
ponents include CPVC, ceramic, glass,
Viton and a titanium/platinum alloy.

Microprocessor Analyzer/Controller.
The accuracy of the pH measurement de-
pends on the efficiency and performance of
the analyzer. The industrial-grade instru-
ment selected should be compatible with
the pH probe/sensor and should incorpo-
rate a high/low alarm relay and a large
LED display easily read under ambient
light. It should provide for simple adjust-
ment of the desired pH window.

Float Controls. These devices should be
specified to be constructed of the appropri-
ate engineered thermoplastic required for
the acids, caustics, salts, waste effluents and
other liquids being collected in the sump.
The specific design must be determined by
the anticipated application, but in general,
the control should provide dependable
start/stop operation and activation of high-
level visual and audible alarms. Rising rod
float controls are recommended for depths
to 6 feet, and nonrising rod float controls for
greater depths or where the overhead clear-
ance is very limited. It is advisable to select
designs that permit adjustment of the level
control point without removal or disassem-
bly of any component. The electrical
switches should be housed in a watertight
enclosure mounted above and away from
the corrosive liquids. Explosion-proof en-
closures should be considered where the ap-
plication warrants.

Control Panels/Instrumentation. When
designing your own pH neutralization sys-
tem, do not overlook the importance of en-
gineering the control panel and related in-
strumentation to make your life simple and
to provide the recording devices needed for
recordkeeping and analysis. Take the time
to review the visual and audible signals,
switches, analog and digital displays, flow
meters and totalizers, in addition to the
level and pH monitors and controls. Be
sure to incorporate short-circuit protection
by using either fusible disconnect or circuit
breakers, magnetic motor starters with
overload protection, and other safety and
control devices. (EP}

Ed Santos is a systems engineer with
Vanton Pump & Equipment Corp.,
Hillside, N.J.

DECEMBER 1995

ADVANCED
CHEMICAL
EXTRACTION
TECHNOLOGY

Don't bury
concrete.

TECHGRACT -

NON-DESTRUCTIVE
NON-DISRUPTIVE
SAFETO APPLY
EASY TO DISPOSE

Remove subsurface contaminants
without damaging your building or
equipment.

4 4

Concrete
Metal
Brick
Up to 4"

Radio-
nuclides

200+ Successful Projects. Call to discuss your project or licensing opportunities.
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The TECHXTRACT " Solution is a highly
effective decontamination process for
meeting stringent regulatory standards.
Our proprietary chemicals penetrate 4"
or deeper into the substrate to extract
and capture contaminants in a low
volume, ready-for-incineration liquid.

4710 Bellaire Blvd., #300
Bellaire, TX 77401
(713) 662-0727 Fax (713) 662-2322
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LORS-5 System installed on Swedish Coast Guard vessel during oil recovery operation off the Swedish coast.

Brushing Up on Qil Recovery

To be prepared for a
range of oil spills,
emergency response
organizations
must have an arsenal
of powerful and
adaptable
equipment.

By Jim Mackey

20

round the coastal
United States, a net-
work of oil spill
cooperatives and em-
ergency response
organizations stand
ready with the tech-
nology and the know-how to respond to the
first sign of an oil spill. When the tele-
phone rings, they may be required to mop
up 200 gallons of oil that leaked off the
deck of a ship or to contain and skim 2,000
gallons of oil from a broken hose at a
loading terminal. In a few cases each year,
they may find themselves responding to a
major pollution incident, one that involves
hundreds of people and tons of equipment.

A Delaware River Spill

In late July, the Delaware Bay and River
Cooperative, a 16-member oil spill cooper-
ative headquartered in Lewes, Del., recov-
ered more than 14,000 gallons of spilled
oil. The spill occurred at a New Jersey
marine terminal where a vessel was off-

loading West African Rabi crude oil. Ad-
verse weather conditions forced the tanker
away from the discharge platform, thus
damaging the facility’s loading manifold
and spilling oil into the river.

Oil spill responders were called out
immediately to deploy a containment
boom and begin skimming operations. The
cooperative used the Lundin Oil Recovery
Inc. (LORI) skimming system to separate
the oil and water and to lift the oil out of
the river. The brush conveyors were de-
ployed over the top of the floating contain-
ment boom, allowing the river’s current to
feed the oil into rotating brushes. The com-
bined efforts of the skimmers recovered
more than 14,000 gallons of viscous oil.
The skimmers filled 400-gallon tanks on
board the workboats in less than 20 min-
utes, and recovered oil, oily debris and
very little water.

The Technology
Most skimming systems work well during
continued on page 27
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REGENESIS Bioremediation Products

High Quality Groundwater Instruments
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Site Closure

That's a welcome and often long-await-

ed end to a remediation project. With
GeoPure’s Dual Extraction Systems, site
closure is accelerated because greater
amounts of contaminants are removed
per day over traditional treatment
methods. H0l? Dual extraction is the
simultaneous recovery of
both liquids and
vapors from conta-
minated groundwa-
ter and soils.

Call (800) 342-1103
today to find out
more about GeoPure’s
Dual Extraction
Systems.

GEOPURE

SYSTEMS & SERVICES
Your Partner for a Clean Enwvironment
Trailer-mounted unit available for pilot studies
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Low-Flow Purging
Reduces Management of
Contaminated Groundwater

With a pumping rate of less than 1 liter per minute,
this new approach is proving to be cost-effective.

urging a monitoring well
prior to sampling removes
stagnant water in the well
casing and ensures collec-
tion of groundwater sam-
ples representative of
formation water. Trad-
itionally, a number of well casing volumes
are removed (from three to five) and water
stabilization parameters are monitored
during removal of the casing volumes.
Temperature, pH and specific conductance
are routinely monitored during purging to
determine when a sufficient volume of
water has been removed from the well.
When these parameters exhibit stabilized
readings within a specified range of values
(i.e., plus or minus 10 percent over consec-
utive measurements), the water sample is
considered representative of formation
water. For deeper wells, purging a well in
this manner can generate a large volume of
contaminated groundwater, which requires
proper handling and disposal. In addition,
the amount of time spent purging multiple
casing volumes can often be excessive for
sites with many wells.

Now there is an alternative to purging
multiple well volumes. This new approach
focuses on pumping a well from the well
screen at a flow rate below the recharge
capacity of the formation. The specific
rate of pumping is generally aquifer-
dependent, but typically does not exceed
one liter per minute (or equivalently, 0.26
gallons per minute). By purging at low
flow rates, only groundwater that enters

24

By Keith E. Schilling

through the well screen is purged from the
well. Because stagnant water located
above the pump intake in the well casing is
not drawn down into the pump, the casing
volume would not have to be purged from
the well prior to sampling.

Water samples are generally collected
during low-flow purging as soon as forma-
tion water is determined to be flowing from
the well. Therefore, it is important to rec-
ognize the difference between formation
water and stagnant casing water during the
low-flow purging process. Water stabiliza-
tion parameters are monitored in-line from
the wellhead by sampling discharge to rec-
ognize quickly when formation water is pre-
sent. In this manner, the amount of water
purged from a well is dependent solely on
formation water stabilization rather than
predetermined well volumes. Measuring
turbidity, reduction/oxidation potential
(redox) and dissolved oxygen during
purging is recommended to gauge the
degree of water stabilization.

The low-flow purging approach can
effectively reduce the volume of contami-
nated water generated during purging and
the time spent performing the task. The
following example illustrates how the low-
flow purging approach is reducing costs
associated with long-term monitoring at a
contaminated groundwater site.

Purging Equipment

and Procedures

Dedicated bladder pumps were installed in
monitoring wells at the site to perform quar-

terly groundwater sampling of 15 bedrock
wells ranging in depth from 60 to 350 feet.
At each well, a bladder pump was installed
at a depth approximately 20 feet below the
static water level surface. In addition, a
drop tube from the pump to the well screen
was used to purge and sample groundwater
from the midpoint of the well screen. The
cost to install the dedicated pumps and
tubing in the wells averaged about $1,000
per well. A generator and controller unit to
operate the pumps in all of the wells at the
site cost an additional $4,000.

A multiprobe water analyzer was used to
measure water stabilization parameters in-
line from the pump to discharge. Purge
water was directed through a flow cell con-
taining measurement probes for tempera-
ture, pH, specific conductance, dissolved
oxygen, redox and turbidity. The para-
meter data were visually displayed and
recorded on a portable computer at a rate
of one set of readings every 20 seconds.
This interval was selected to coincide with
the approximate pulse pumping associated
with the bladder pumps. Purging generally
continued at the site until the parameters
stabilized to within 10 percent over two
consecutive minutes of pumping.

Discharge from the flow cell unit was
typically directed to a graduated bucket
where the flow rate and total volume of
purge water removed from the well could
be measured. The contaminated water was
subsequently placed in 55-gallon drums or
equivalent containers for disposal.

The cost of the multiparameter flow cell

ENVIRONMENTAL PROTECTION



Water stabilization
measurements
collected during
purging of a 60-foot
deep monitoring
well. Parameter
readings include:
temperature (C), pH,
dissolved oxygen
(% saturation),
specific conduc-

Temp, pH, DO-Sat
O—=NWhUION®OO

140
120

Redox/10

°8 5883
Cond/10, Trb-r,

fance divided by 0.1
10 (millimhos/cm), '
turbidity (NTU) and

14 2.8 4.1 54

Minutes Purging

redox divided by 10
(oxidation-reduction
potential in
millivolts).

—o— Temp

—0O— Trbr

—+— pH

—¢— Redox

—2&—— DOsat

—%— Cond

Figure 2.

Water stabilization
measurements
collected during
purging of a
250-foot deep moni-
toring well (para-
meter units same as
Figure 1).
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Redox/10
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Minutes Purging
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was about $5,000. The unit can be oper-
ated with any MS-DOS portable computer
equipped with communications software.

Purge Volumes

Low-flow purging with the dedicated
bladder pumps has greatly reduced the
volume of water generated during purging
of monitoring wells. The average volume
of contaminated water generated per well
(4.1 gallons) was significantly less than the
traditional three-volume approach (49.5
gallons). A summary of the purge volume

DECEMBER 1995

and purge time for the low-flow approach
and a comparison with the traditional three-
volumes approach is presented in Table 1.
Each well was purged at an average rate
of 0.31 gallons per minute (gpm) for an
average duration of 13 minutes. Based on
records from previous sampling activities at
the site, an average of 50 minutes per well
was needed to purge three casing volumes
from each well. The total time required to
purge three volumes in this manner (12.5
hours) is nearly four times greater than the
time needed for low-flow purging (3.25

hours). Based upon an estimated consulting
fee for a two-person sampling crew at $150
per hour, the cost difference in sampling
time between the two methods is nearly
$1,400 per sampling event.

Stabilization Parameters

Stabilization data were visually displayed
and recorded by a portable computer in the
field, which was used for viewing,
archiving and plotting purposes. Typical
stabilization measurements recorded
during purging at two well locations are
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Low-Flow Purging

Table 1.

Comparison of Low-Flow Purging and Three-Well Volume Approach

(a) Assumes two-person crew at $150/hour:

Low-Flow Three Well
Purging Volumes

Purging Analysis:
Volume of Water Purged (15 wells) 61.2 gallons 743.1 gallons
Average Volume Purged 4.1 gallons 49.5 gallons
Average Pumping Rate 0.31 gpm 2-5 gpm
Average Purging Time per Well 13 minutes 50 minutes
Total Purging Time (/5 wells) 3.25 hours 12.5 hours
Economic Analysis:
Time for Purging Wells (a) $500 $1.875
Disposal Costs (b) $1,300 $3,750
Cost per Sampling Event $1,800 $5,625
Sampling Costs for Year (quarterly) $7,200 $22,500
Sampling Costs for 30 Years $216,000 $675,000

(b) Assumes cost to dispose one drum equals $1,000; $300 for additional drums (one drum = 55 gallons).

shown in Figures 1 and 2. These measure-
ments are indicative of the overall water
stabilization trends observed in other wells
sampled at the site. Figures | and 2 repre-
sent parameter measurements collected
during the purging of wells 60 feet deep
and 250 feet in depth, respectively.

The measurement of dissolved oxygen
(DO) was the most sensitive parameter

used during the purging activity at the site,
with DO stabilization generally occurring
within four to eight minutes of low-flow
pumping. Stabilized DO readings occurred
with less purging time in the shallow well
(Figure 1) than in the deep well (Figure 2)
because of additional time needed to purge
standing water from the pump and drop
tube in the deep well.

For in-field VOC identification

SoiL GAS « GROU

PE Photovac’s 10S PLUS
is the tool of choice

* New! Downloading to
PC/Windows® format for
flexibility

* Fully automated in-field
GC identification

* Super-sensitive PE Photovac PID
for trace toxic monitoring

* 15 year field-proven performance

~E PHOTOVAC

Photovac Monitoring Instruments
25-B Jefryn Boulevard West + Deer Park, NY 11729 « Tel: (516) 254-4199

NATER * AMBIENT AIR  L.U.S.T.
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« Fax: (516) 254-4284
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Testing turbidity (Figure 1) and redox
also has proven useful in judging the stabi-
lization of purged water. Turbidity has
been noted to fluctuate on occasion in
some wells, although this parameter occa-
sionally is compromised by ambient light
infiltration into the flow cell. The tradi-
tional parameters of pH, temperature and
specific conductance stabilized very
quickly during purging and have not been
useful as indicator parameters.

Economic Analysis
Table 1 also compares the costs associated
with purging three volumes from wells vs.
low-flow purging over a 30-year life of the
project. Considering only the time needed
to purge the wells and the costs associated
with disposal of the contaminated water, the
low-flow purging approach will reduce
sampling costs at the study site by approxi-
mately two-thirds compared with traditional
methods of purging wells. Based on this
analysis, the capital costs of about $20,000
associated with installing the dedicated
sampling system for 15 wells can be saved
in as little time as six quarters of sampling.
Other factors that increase the disparity in
costs between low-flow purging and tradi-
tional methods include: costs for trans-
porting and staging purge water at the site,
analytical costs associated with sampling the
purge water for disposal purposes, and addi-
tional professional time needed for man-
aging the process.

Conclusions

Low-flow purging of wells at environ-
mental sites can lessen the costs associated
with long-term monitoring programs. In-
stalling dedicated low-flow pumps in wells
and measuring DO, turbidity and redox
indicator parameters during purging can
greatly reduce the volume of water purged
from monitoring wells. In the case study
highlighted above, low-flow purging pro-
cedures reduced the volume of contami-
nated water generated by more than 90
percent compared with the traditional
method of purging three well volumes, and
reduced the costs associated with the man-
agement and disposal of contaminated
groundwater by two-thirds. Over 30 years
of groundwater monitoring at a site, the
potential savings offered by using a dedi-
cated low-flow purging system can be very
attractive. (EP)

Keith E. Schilling is a senior hydrogeolo-
gist at Montgomery Watson, in Des
Moines, lowa.
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Problem Solver

continued from page 20

the first few hours of a cleanup operation,
and only when the oil is effectively trapped
by a containment boom to build a thick
layer around the device. Recovery tech-
nologies, by their very nature, have a spe-
cific range of effective application. In other
words, most of them perform best in calm
conditions and relatively fresh and clean
oil. Their performance degrades rapidly as
oil begins to weather and mix with floating
debris, or if wind and seas increase. Very
few skimmers function satisfactorily
during the later days of a cleanup or as
weather conditions worsen.

An effective skimming system must be
able to be mobilized quickly. The system
should be able to sweep through large
areas to reach as much oil as possible even
when spread in a thin layer on the water
surface. The system should continue to
function in difficult wind and sea condi-
tions. Most importantly, it should recover
all types of product, including viscous oil,
tar balls and debris.

Why is oil so difficult to pick up? Crude
oil released into water begins to change its

characteristics almost immediately. “Light
ends” of the crude oil are lost through evap-
oration and dissipate into the atmosphere.
What is left after only a day or two is a
much more viscous and persistent pollutant.

To make matters worse, most crude oils
begin to form a stable water-in-oil emulsifi-
cation within hours after a spill, increasing
the total volume of product to be recovered.
Depending on the particular crude oil, avail-
able wind and wave energy, a thick “choco-
late mousse,” with as much as 75 percent
water, can be formed in two to three days.
Residual tar balls are formed that can
remain in the water for weeks or months.

The LORI skimming technology is
based on sound principles of fluid manage-
ment—using the natural movement of
water instead of trying to fight against it. A
natural feeding mechanism delivers oily
water through the separation process, and a
simple mechanical separation and recovery
device—a brush conveyor—removes the
pollutants from the water.

The system separates collect oil from
water, independent of the type of oil or the
mixture. The rotating brush conveyor is

fitted with a stiff polypropylene brush
mounted on drive chains. The brushes are
designed so that medium- and low-vis-
cosity oils are captured between and on the
surface of the brush bristles. Viscous oil,
emulsion and tar balls pile on and are car-
ried on the tips of the brush bristles. The
brush conveyor lifts debris such as rubbish,
sticks and seaweed and removes it out of
the way of the recovery process.

Oil and debris are combed and squeezed
from the brush bristles at the top of the
conveyor. Recovered product falls into the
collection chamber, where it flows by
gravity into holding tanks or is pumped
into temporary storage bladders.

The stiff brush recovery system is nor-
mally incorporated into the hull of a work-
boat or attached to the boat’s side or bow.
This turns the entire vessel into an effec-
tive advancing recovery device. @

Jim Mackey is marine department manager
at Hyde Products, Inc., Cleveland, Ohio.

For more information on the LORI
system, circle 47.

With In-Situ’s New TROLL there is

only one way to mess up a test...

...forget to
start it!
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In-Situ’s New TROLL, the submersible logger with
pressure and temperature sensors, is the perfect
choice for environmental professionals who want
to get their job started before heading to the field.
With our powerful new software, Win-Sifu (includ-
ed), setting up monitoring tests at the office is fast.
And, presenting your data as graphs or reports is
as simple as a mouse click. It's so easy, there's prac-
tically no way to make a mistake!

The TROLL is ideal for:
 pump test studies to optimize water supply
« aquifer, lake and stream level monitoring
» effluent temperature monitoring

« waste site monitoring

» site characterization

Call us at 1-800-446-7488 to find out how
the TROLL can help with your application.
Ask us about our reduced rental rates.

In-Situ Inc.
Helping monitor the earth’s resources

210$S. Third Street » P0. Box I * Laramie, WY 82070
Tel: 307-742-8213 ¢ Fax: 307-721-7598
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CHEM SHOW 1995

TAKE A GLIMPSE AT THE FUTURE

The following innovative
products are just a sample of
things to come. They are being
featured at Chem Show 1995 in
New York City, December 4-6.

Water Valve

George Fischer’s Type 660
Water Valve is designed for
both residential and industrial
applications. Available in 1/2”
through 2” sizes, the low-
torque valve requires no adjust-
ments and ensures a reliable
shutoff. George Fischer, Inc.
Circle 61 on card.

World Pump

This international technical
magazine for pump users pro-
vides news and technical arti-
cles on all major issues
affecting fluid handling sys-
tems. Provides information
regarding purchasing, operating
and troubleshooting pumping
equipment. World Pumps.
Circle 62 on card.

Monomer Recovery

System

The VaporSep Monomer
Recovery System relies on
organic-selective membranes to
separate monomers from inert
gas, recovering both for reuse.
Benefits to polyolefin pro-
ducers include conserving
nitrogen for recycle and saving
natural gas. Membrane
Technology and Research,
Inc. Circle 63 on card.

Single Piece Diaphragms
The One-Up single piece
Teflon diaphragm consists of a
new advanced form of PTFE
and neoprene with a nylon
reinforcement, eliminating the
need for the conventional two-
piece system consisting of a
Teflon overlay and an elas-

Versa-Matic Pump

tomer backup diaphragm.
Versa-Matic Pump.
Circle 64 on card.

Wafer Liquid

Turbine Meters

ITT Barton, a unit of the ITT
Fluid Technology Corporation,
introduces the 8600 Series, fea-
turing the wafer design and the
capability of metering almost
any type of liquid. Its symmet-
rical design allows it to be cali-
brated to measure flow in either
direction and is equally accurate
whether mounted vertically or
horizontally. Designed for easy
service and maintenance, the
internal parts are interchange-
able within each size. ITT
Barton. Circle 65 on card.

New Process

Reduces Sludge

Advanced Fluidized
Composting (AFC) is a new
biological treatment process
that reduces organic sludge by
converting organic wastes to
carbon dioxide and water. Oper-
ating at twice the temperature
of traditional systems, the pro-
cess is able to reduce costs due
to the unique integration of
various chemical treatment

procedures. The patented
process is a combination of
thermophilic biological treat-
ment with a chemical treatment
step. Environmental
Resources Management
(ERM) Group.

Circle 66 on card.

Through-Shaft Cooling

The new Viking Mag Pump
utilizes an improved magnetic
coupling design and allows
operation at higher speeds on
higher liquid viscosities.
Featuring “through-shaft”
cooling, the pump eliminates
mechanical shaft seals and
potential liquid leaks.
Viking Pump, Inc.

Circle 67 on card.

New Book on

Adsorption Processes
Novel Adsorbents and their
Environmental Applications, a
new book from the American
Institute of Chemical Engineers
(AIChE), focuses on technical
advances in the development of
inorganic and polymeric resins
for environmental applications.
American Institute of
Chemical Engineers.

Circle 68 on card.

New System Measures Tank
Level and Pressure

ITT Barton, a unit of the ITT
Fluid Technology Corporation,
has designed a new system for
measuring and transmitting
level, pressure and other data
from cyrogenic tanks and non-
cyrongenic systems. Features
an 8-bit FLASH memory.

ITT Barton.

Circle 69 on card.

Brochure on Piping Systems
George Fischer has a new
brochure highlighting
polypropylene (PP) industrial
piping systems ranging in sizes
from 3/8” to 12”. Ideal for
transport of liquid wastes,
acids, solvents, solvents and
potable water. Three fusion
methods are available.

George Fischer, Inc.

Circle 70 on card.

Paper Processing

Advances in Pulping &
Papermaking, a new volume
from the American Institute of
Chemical Engineers (AIChE),
covers advances in pulping,
bleaching, papermaking, and
fuel and sludge handling. The
16 papers incorporate both fun-
damental studies and current
industry practices. AIChE.
Circle 71 on card.

Plastic Series of Pumps
The Versa-Matic Company has
expanded its Elima-Matic line
of pumps to include two new
2” plastic models available in
Kynar and Polypropylene. The
pumps offer anti-stalling, non-
icing, lubrication free air valve
systems and feature a new
bolted manifold design that
offers leak-free construction
with ANSI flange porting.
Versa-Matic Pump.

Circle 72 on card.




materials such as dry powder,
abrasive slurries, corrosive
fluids, and sludge. The Flex-
Valve 2100 Series valves are
interchangeable with gate, plug
and ball valves, and feature the
shortest length of all flanged
Flex-Valves.

Flexible Valve Corp.

Circle 73 on card.

Enclosed-Type Pinch Valves
The Flex-Valve 2100 Series
enclosed-type pinch valves,
from Flexible Valve Corpor-
ation, are designed for harsh

100 times more sensitive than
existing Flame Ionization (FID)
technology in the measurement
and detection of petroleum
hydrocarbons. The PetroSense
PHA-100, a portable instrument
manufactured by FCI Environ-
mental, Inc., uses fiber optic
chemical sensor technology
with digital electronics and an
advanced microprocessor.

FCI Environmental, Inc.

Circle 74 on card.

operating conditions found in
wastewater, water treatment
plants, or other environmental
applications where corrosive
and abrasive flows are pro-
cessed. The Flex-Valve 2100
Series handles a variety of

Flame Ionization Technology
According to an independent
study conducted for the Florida
Department of Environmental
Protection, the PetroSense
PHA-100 has been found to be

Liftable Steel Modules
Haz-Safe Buildings offers
liftable steel modules for

mixing, dispensing, testing, and
other dedicated activities, such
as enclosing manufacturing

areas utilizing hazardous mate-
rials. Buildings can be con-
structed to a height of 16 feet,
with dimensions as large as 14
feet wide by 70 feet long.

Haz-Safe Buildings by Design

Circle 75 on card.

IBC Washing System

Recycle Inc. will be adding a
new, automated intermediate
bulk container (IBC) washing
system. The system will increase
the efficiency of its IBC/Tote
cleaning operation, minimize
wastewater ~ generation, and
reduce turnaround times for ded-
icated IBC reuse customers. The
new computerized washer will
be available in 1996 to cus-
tomers in the Gulf Coast region.
Recycle Inc.

Circle 76 on card.

Solids Level Monitor
Monitoring sludge blanket
levels with the SLM-3000

MAKE A DEWATERING & SLUDGE SEPARATING FILTER OUT OF YOUR CONTAINER

Permanently Mounted or Removable Vertical Panel Filer: A retrofitfor all convenional sized rolloff sludge containers.
2 DRAINAGE PORTS

* Rapid dewatering & separating
© Dump capability with or without retrofit
* Vacuum enhanced drainage
 (ustom applications are available
© Wide selection of filter media and
mesh (micron) sizes

Potent Pending. GASKETED SEAL DOOR
FILTER FITER AR
MEDIA —{ f—— MEDIA ——] — MEDIA
CLEAN WATER | +—— DRAINAGE ——
DRAIN COMPARTENT
CONTAINER RTROPAT 11-6-95

A simply designed vertical panel filter that il convert any conventional container or dump fruck into an effcient
and effective dewatering and separating container. This conversion can be made with litfle or no change fo your exist-
ing inventory by: 1) installing slde lock ratchets on the wall of the container and 2) providing two outside drainage
ports for the darified water. A hose yoke and vacuum pump may be used with the Vertcal Panel Fiter without any
alterations to the container. Call s for a demonstration or pilot study.

FLO TREND SYSTEMS e 707 LEHMAN e (713) 699-0152 o FAX: (713) 699-8054

DECEMBER 1995 Circle 28 on card.

NEW MINIATURE

PHOTOIONIZATION MONITOR!

2020 PID

Industrial Hygiene
Applications

less than 2 Ibs!
Competitively priced
Easy to read,
simple to use
Powerful
integrated datalog
ging software
Sub-PPM sensi
Field rugged

¥

The Photovac

for superior detection of VOCs
in Environmental and

Small size and weight ... | /

Photovac Monitoring Instruments
25-B Jefryn Boulevard West
Deer Park, NY 11729

Tel: (516) 254-4199 « Fax: (516) 254-4284

Circle 27 on card.
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Solids Level Monitor provides a
solids concentration profile of

the blanket. Designed for
greater accuracy, sensitivity and
reliability in a variety of appli-
cations, including water and
wastewater treatment clarifiers,
waste sludge and high rate
thickeners, mud and solids
washers, and fluidized bed reac-
tors. This unit works by auto-
matically sensing the solids
level interface set up by the user
at the critical concentration.
BTG
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Wind and Air

Temperature Remote Sensing
Climatronics announced the

availability of the new Remtech

RASS (Radio  Acoustic
Sounding System) for remote
sensing of wind and air temper-
ature. Applying a simple prin-
ciple of physics, the RASS
measures the temperature pro-
file of the atmosphere. Ap-
plications include inversion
detection, airport fog fore-
casting, pollution dispersion,
radio wave propagation, etc.
The RASS can replace tethered
balloons and radiosondes, and
when combined with a SODAR,
can be used instead of multi-
level tall towers.

Climatronics Corp.
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Ultrasonic Flow Detection
Controlotron’s field program-

mable 190P Spectra Fourier

Flowmeter offers precision, non-

intrusive ultrasonic flow detec-
tion, featuring state-of-the-art
Fast Fourier Transform (FFT)
signal processing technology.
FFT achieves accuracy of up to
1% of flow rate, can be operated
on pipes ranging from 3/8 inch
to 225 inches in diameter, and
constantly maintains optimal
operation, even under changing
application conditions.
Controlotron
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O

Watertrap Probe

Foxboro offers the new
Watertrap Probe for CENTURY
OVA and TVA analyzers. The
Watertrap fits directly onto the
hand-held unit of both the OVA
and TVA in place of the standard
close area sampler. Sampling
with Watertrap prevents inges-
tion of liquid water into the ana-
lyzer sample system, which can
cause sample line contamination
and potential damage to the ana-
lyzer. The Watertrap Probe will
not affect readings, but will help
prevent expensive repairs and
costly downtime.
Foxboro Co.
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Material Reduction Processor

The DELUMPER TWIN LP
is a material reduction pro-
cessor that incorporates new
design features and quality con-
struction. From Franklin Miller,
the processor features the pro-
prietary “LP” cutters that are
stacked on two heavy counter-
rotating parallel shafts in a stag-
gered pattern to assure smooth
continuous separation, reduced
power consumption, and opt-
imal feeding. The DELUMPER

[N

TWIN LP construction is extra
heavy duty, and the cutters are
available in special alloys as
well as with the FMI hardfacing
option.

Franklin Miller Inc.
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Portable Infrared
CO, Analyzer
Geotechnical Instruments has

a new portable CO, analyzer,
Anagas CD 95, designed for use
in a wide range of industrial and
environmental  applications.
Anagas CD 95 is a digitally-cal-
ibrated, microprocessor-con-
trolled, dual-wavelength infrared
analyzer designed for easy,
dependable operation. It pro-
vides automatic compensation
for changes in barometric pres-
sure and temperature to ensure
CO, measurement accuracy and
long-term stability. The Anagas
CD 95 range comprises nine
basic models capable of reading
from parts per million to 100%
gas levels.

Geotechnical

Instruments, Inc.
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Hazardous
Materials Identification

Lab Safety Supply’'s Haz-
ardous Materials Identification
Guide Label Stations help you
organize chemical labels to
make them more accessible and
to make it more convenient to
use these important safety tools.
Each station holds label sheets
and rolls of several sizes. Sta-

tions are ideal for posting in a
shared work area to make labels
readily available where chemi-
cals are stored or dispensed.
Lab Safety Supply Inc.
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Sampling Monitors
The McNeill Series 2800
Dual Channel Sampling Mon-
itor monitors a wide range of
gases from any location. Install
the Series 2800 Monitor in a
safe location for easy access by
supervisory personnel, yet draw
gas from any area (hazardous or
safe). The Series 2800 instru-
ment also monitors air flow to
ensure the sample pathway is
clear and the pump is generating
sufficient flow.
McNeill International
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Air Sampler

G.O. Environmental has a new
generation of air sampler that
uses clean internal components
to ensure sample integrity. The
system’s features include the
ability to evaluate sample cans
before taking samples; contin-
uous monitoring of system pres-
sure; and programmed or remote
control operation over telephone
lines. The air sampler can mon-
itor or measure up to 16 optional
meteorological or chemical sen-
sors for adaptive sampling.
G.0. Environmental, Inc.

Circle 85 on card.
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Instrument Rental &
Environmental Products
~ Catalog

o

HAZCO Catalog
HAZCO Services has released
its 1995-1996 catalog, which
features instrumentation, con-
fined space and sampling equip-
ment, safety supplies, and
mobile facilities for the environ-
mental industry. The 324-page
catalog offers the latest tech-
nology on the market today,
including 100 new items.
HAZCO Services, Inc.
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Liquid-Liquid Separator
The CINC Model
delivers up to 200 GPM with
more than 99% separation effi-
ciency. A simple rotating de-
vice, it employs centrifugal
force to separate liquids of dif-
ferent specific gravities. The
CINC line includes smaller and
portable models.

CINC.

V-20
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Scrub Unit

The TSU-1000 Radial re-
moves organic contaminants to
non-detectable levels and carries
a 1000 Ib. carbon capacity. The
shallow bed allows for the pro-
cessing of high flows with a low
pressure drop.
Cameron-Yakima, Inc.
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Wastewater Pumps

Pumpex has a new self-con-
tained, dry mounted, fully sub-
mersible wastewater pump. The
unique configuration features a
recirculating closed loop cool-
ing design that permits safe
operation in both wet and dry
environments. The sealed
Pumpex system circulates a
clean glycol mixture for optimal
cooling and virtually no risk of
clogging.
Pumpex, Inc.

Circle 89 on card.

Haz-Safe™ First with...

S BIGGEST FIRE RATED DOOR

W Haz-Safe Mat Handling™ up to 13'Wx8'H overhead rollup
door* accepts forklift loading up to six pallets. Optional crane
hoist to maneuver, dispense and stack inside.

W 24" Grid Design System*™ 14' widest x 70' longest buildings.

B Modular Building System*™
for expansion, unlimited size.

B Protected Cradle & Crown™
1/4" thick tubular steel
skeleton, 1-4HRFR, ™
porcelain enameled steel
interior, exceeds all codes.

HAZ-SAFE

Buildings by Design

a division of
CID Associates, Inc.
PH: (412) 842-2130
FAX: (412) 845-7834
P.O. Box 606
Leechburg, PA 15656-0606

* U.S. Patent 5,191,942,
5,285,617, 5,301,479
5,396,742 Others Pending

f
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FuLLy COMPATIBLE WITH

FUGITIVE EMISSIONS SOFTWARE

The MicroFID™
from Photovac

For superior detection
of VOCs in Fugitive
Emissions or
Environmental
applications

The smallest, lightest
datalogging FID
available.
Out-performs the
competition...

at a lower price.
Integrated EPA M-21
Windows® based software package.
Class I Division 1 Groups A,B,C & D

Intrinsically Safe. PE PHOTOVAC

Photovac Monitoring Instruments
25-B Jefryn Boulevard West, Deer Park, NY 11729
Tel: (516) 254-4199 « Fax: (516) 254-4284

MicrORD s a rademark
of Photovac Incorporated
Windows s a registred trademark
of Microsoft Corporation

Circle 29 on card. 31



32

1easy-h>use ution available for

Treatment ¢
Services

o Water Purification
o Wastewater Treatment
¢ Chemical Separations
¢ Trained Technicians

o State of the Art Lab

® R&D Staff

2070 Airways Bivd., Memphis, TN 38114 M_?E%IHI.ENOMY
Fax: (901) 743-2361; (901) 744-1142 oo 1960
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Once you compare

i -STEPS”,
there s 1o compunson.

AD MODULE

State Code. ..
County Code.......

environmental data management.

Use i - STEPS fo Iemimonmpom, i
d:lenons!mﬁng dalg co;np‘;l:anco, and support Title V applications.

0 Microsoft® Windows™based

Q Network-ready, multi-user environment

Q Full compohb{ty with EPA's ARS

Q Single entry of data, automatic data validation

0 Builkin an:iy userdefinable emission formulas

Q Unique, multiple views of emissions/process
streams

0 Sophisticated security controls and comprehen-
sive audit trail :

Q A full range of standard and ad-hoc reports and graphs

0 Customizable screens, optional CAD module, and more

Telephone: 919/941-0333
Telefax: 919/941-0234

i Internet: isteps@cybernefics.net

m PACIFIC ENVIRONMENTAL SERVICES, INC.

"iSTEPS" is a trademark of Pacific Environmental Services, Inc. “Microsoft Windows" is a trademark of Microsoft Corporation.

Plus, you get complete,

on-site training as well -- £
as comprehensive
technical support.
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Environmental Equipment
Rental Program

Graseby presents an entire
line of air sampling instruments,
systems and accessories for the
rental market. Featured in the
new Graseby catalog, the inven-
tory includes stack sampling sys-
tems, source emission sampling
systems, ambient sampling sys-
tems, ambient and stack imp-
actors, and analytical equipment.
Graseby
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Hydrocarbon Analyzer

The Model 5000, a heated
total hydrocarbon analyzer,
offers high reliability, accuracy,
sensitivity, and overall stability
in a compact, self-contained
package. Utilizing a hydrogen
Flame Ionization Detector with-
in a heated oven to prevent loss
of high-molecular-weight hydro-
carbons, it analyzes trace-level
contaminants in air, high-purity
gases, and all other gases.
PACE Environmental
Products, Inc.
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Horlzontal Remediation

Horizontal Wells

Southern Diversified Tech-
nologies offers horizontal well
installation for soil and ground-
water remediation. For use with
several types of remediation,
installation minimizes impact on
the surrounding work area,
offering the option to guide a
drilling head under paved sur-
faces. Routine traffic and busi-
ness activities are not disrupted.
Southern Diversified
Technologies, Inc.

Circle 92 on card.
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Crossflow Scrubber
The Tri-Mer Crossflow is
engineered to scrub inorganic
compounds while maintaining
stack emissions below 80 ppb
for all input concentrations. It
offers dual-stage, high-speed
liquid recirculation, which pro-
duces intense contact between
the contaminant and scrubbing
liquid, and produces low stack
emissions.
Tri-Mer Corporation
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Weather Network Leasing
WNI Weather Network now
offers leasing options on indi-
vidual meteorological sensors
and systems. A full service

TN

weather company, WNI also has
weather forecasting and meteo-
rological consulting services.
WeatherNews, Inc.
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Diaphragm Pumps
Versa-Matic Pump Company
has expanded its Elima-Matic
line of pumps to include two new
2-inch plastic models available
in Kynar and Polypropylene.
These pumps offer the same
exclusive antistalling, non-icing,
lubrication-free air valve system

. 8 a m—————ia -

as current metallic models and
its bolted manifold design offers
leak-free  construction with
ANSI flange porting. The Elima-
Matic air valve operating mecha-
nism minimizes or prevents
stalling due to mechanical cen-
tering and freezing or icing of
the entire air valve system.
Versa-Matic Pump
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Hydrocarbon Monitor

The Turner Designs TD4100
detects BTEX, gasoline, jet fuel
and oil in water. It is a contin-
uous, on-line process control
monitor that provides hydro-
carbon detection. The TD4100
has detection limits for fuel down
to 1 ppb and Benzene detection
down to 100 ppb for clean water
applications.  Also  monitors
treated and untreated wastewater,
groundwater, process water and
storm water run-off.
Turner Designs
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Tame the
Audit Monster

B automate the audit
process

H measure program
performance

B action tracking
simplified

W standalone or
integrate with
AUDITProfiles™

Environmental and O

* Asbestos Training

* Ergonomics

Continuing Education and Training for

Safety Professionals
1996 Courses

* Air Pollution Training

* Environmental Courses

* Lead Abatement Training
* Occupational Safety & Health
» Hazardous Materials Training

ccupational Health &

r‘é_‘_ Protocol Library

" I B EPA, OSHA regulations
=

B Special Programs—VPP, SO,
Management

1-800°EPi-6484

410+964+9900 ¢ 410+964+0008 rax

© 1995 All rights reserved

@ ENVIRONMENTAL PROFILES, INC.

CALL (908) 235-5062 FOR COURSE

DATES, INFO, OR TO RECEIVE OUR
NEW 1995-96 COURSE CATALOG!

E O H S Ifs

ENVIRONMENTAL AND OCCUPATIONAL HEALTH SCIENCES INSTITUTE

Centers for Education and Training
(NIOSH, U.S. EPA, NIEHS-U.S. EPA/U.S. DOE)
Piscataway, New Jersey
Jointly sp: bythe Uni y i d Dentistry
of New Jersey-Robert Wood Johnson Medical School and

Rutgers, The State University of New Jersey

DECEMBER 1995 Circle 34 on card.

Circle 25 on card.



CURRENT
VELOCITY
METERS.

Circle 35 on card.

Dewatering | ° <5% to >95%
Separation Patented
Washing

CALL TODAY T0 ORDER - .2 YOUR FREE VIDEO
B2

Circle 36 on card.

Technology

Site-Assessment Software

MacNeill Software intro-
duces version 3.88 of Site-
Assessment Software, a new
method of quickly assembling
ASTM-style  environmental
site-assessment phase I narra-
tive reports. This software
reduces the time it takes to write
reports and is easy to use. It
includes a start guide, tutorial,
manual and on-line help.
MacNeill Software
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Four Regulatory
Publications on One CD-ROM
Counterpoint Publishing has
a monthly SuperEH&S CD-
ROM disk, giving access to
Environmental, Health & Safety
(EH&S) regulatory and legal
information issued by state and
federal agencies. The single
disk eliminates interruptions
and lost time while researchers
sort and swap multiple CD-
ROMS. Allows full access to
updated CFR titles and daily
Federal Registers.
Counterpoint Publishing
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Stop Wasting Water!

The Controlstik system re-
duces the amount of water used
in continuous flow rinse tanks.
Featuring three easy-to-install
parts, it saves on water bills,
sewer use charges and waste
treatment expenses while main-
taining water purity.

Myron L Company

Circle 99 on card.
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Airborne Ground Penetrating Radar

This brochure highlights the benefits and
applications of Airborne Ground Pene-
trating Radar, which can detect subsur-
face objects and map plumes of refined
hydrocarbons. This system is truly an
underground vision that provides an eco-

Air Monitoring Guide

The Foxboro Company offers a buyers
guide entitled “Total Solutions for
Environmental Monitoring.” The pam-
phlet discusses long term monitoring
solutions for the following applications -
Fugitive Emissions, Hazardous Waste Site

Circle 52 on card.

Factory Mutual (FM) approved liftable
steel modules for mixing, dispensing,
testing, and other dedicated activities such
as enclosing manufacturing areas utilizing
hazardous materials. Brochure contains
24 full color photographs, 11 suggested
floor plans for drum storage and three
structural construction graphics detailing
buildings up to 14’ wide x 70" long x 16
high with patented modular expansion
capabilities up to 1,500 square feet.
Haz-Safe Buildings by Design

P.O. Box 606

Leechburg, PA 15656-0606

The Environmental Services Company

Circle 56 on card.

== e nomical alternative to conducting site Assessment, Hospital Monitoring and
s v TR assessments. Ambient Air Monitoring for Industrial
o . AES International Corp Hygiene. The Foxboro analyzers best
EST S===wono|  Texas A&M University suited for each application are briefly
B 1500 Research Pkwy. described.

Suite 220 The Foxboro Company

College Station, TX 77845 33 Commercial Street
A Avvomo Enviroomental Sveys | (g) 3310960 Foxboro, MA 02035
———————— Fax (409) 775-0928
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Haz-Safe Buildings by Design Cost-Contained Quality

Specializing in subsurface investigations,
and ground water and soil remediation,
Baltec is a regional environmental con-
sulting and remediation company with
international experience in managing a
full range of environmental projects ...
from Phase I site assessments to large-
scale hydrogeological investigations and
remediation project.

We call it Cost-Contained Quality
(C.C.Q.). Our clients call it a boon. They
get no surprises; they know what they can
expect and are kept informed at every step.
Baltec Associates

460 Old Post Road

Bedford, NY 10506

(914) 234-9580

Response .
entals :

Environmental Monitoring Instrument
Response Rentals’ new 48-page catalog
features an expanded line of rental instru-
ments for environmental monitoring. It
includes analyzers and monitors for haz-
ardous waste investigators, remedial
assessment surveys, continuous emissions
monitoring (CEM), groundwater sampling
and perimeter monitoring. Portable instru-
ments for field testing as well as contin-
uous analyzers are available. Response
Rentals offers applications assistance,
nationwide overnight delivery, and instru-
ment calibration and repair.

Response Rentals

1057 E. Henrietta Rd.

FREE Catalogue

The National Instruments 1996 catalogue
features new versions of LabVIEW®, Lab
Windows®/CVI, and HiQ®. Other new
software products includes Measure™, a
new spreadsheet add in for direct data
acquisition and control and Virtual-
Bench™, a family of Windows based
turnkey virtual instruments. New hard-
ware products include GPIB, DAQ, and
VXI interfaces for PCI-based computers;
PCMCIA interfaces; MXI-2 interfaces;
and serial interfaces for industrial commu-
nications applications.

National Instruments

(800) 433-3488 (US and Canada)

. (716) 424-2140, (800) 242-3910 . Fax: (512) 794-8411
Circle 53 on card. Fax (716) 424-2166 Circle 57 on card.
EARTHPROBE 200 Earthprobe 200 Conductivity Profiler

Circle 54 on card.
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This self-contained all hydraulic rig meets
the growing demand for direct
push/probing technology for taking soil,
water or vapor samples. The Earthprobe
200 is ruggedly built and can be mounted
in any suitably sized pickup truck.
Advanced hydraulics allow precise con-
trol over the feed and hammering func-
tions. The mast tilts for angle probing.
The optional rotary head provides limited
auger drilling capability.

SIMCO

(800) 338-9925

Circle 58 on card.

New C4 Conductivity Sleeve allows
down-hole profiling of conductivity in a
well when fitted onto Solinst Water Level
Meter. Offering the best of both worlds,
the C4 turns sturdy, everyday water level
meter into direct reading profiler. Range
0-80,000 u/cm; probe diameter: 3/4” (19
mm). Very easy to calibrate. Low mainte-
nance design.

Solinst Canada Ltd.

35 Todd Road

Georgetown, ON L7G 4R8

(905) 873-2255, (800) 661-2023

Fax: (905) 873-1992
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RECRUITMENT HAZARDOUS MATERIALS | [CONTINUING £DUCATION

INSTRUCTOR WANTED

DEPUTY DIRECTOR OF MUNICIPAL UTIL-

ITIES/WASTEWATER ($4,789-$5,849/Month) BS degree required MS prefered in HAZWOPER TRAINING
City of Stockton, CA(pop. approx. 228,000). The Science or Technology. Minumum of M 40 Hour HAZWOPER - $300.00

City is seeking an individual with: the ability to two years Teaching Experience. - C;g;?;‘g;?;ﬁ;s}gf'ﬁ'cflérog'g,?omic
plan, organize, coordinate and review operations, B Taught on site w/min. class size
maintenance and technical support services for For Additional Information contact: For Information call 1-800-399-0420
wastewater transmission, treatment, disposal and Dr. Gar Amundson, Acad, VP Environmental Resources Training Group Inc.

pumping operations: knowledge and skills in com- “Meeting Your Environmental Training Needs"

puter applications, database management and
spreadsheets; and the ability to coordinate the plan-

Fort Peck Community College
P.O. Box 398, Poplar, MT 59255

ning, directing and scheduling for the operation and (406) 768-5551, Fax (406) 768-5552 UNIVERSITY DEGREES!
maintenance of wastewater treatment plants, waste- Economical home study for Bachelor's,
water force mains, pumping stations, laboratory. Master's, Doctorate, licensed by the California
and environmental control activities. Must possess State Council for Private Postsecondary and
valid CA registration as a Professional Civil, E"ﬂﬂgmﬁ“gg&"jﬁ%"@‘:&SLEETZEES Vocational Education. Prestigious faculty
Mechanical or Chemical Engineer, be able to obtain CONFIDENTIAL-THOROUGH-RESPONSIVE | | counsels for independent individualized at-a-
| a Grade V Wastewater Treatment Plant Operator’s PREMIER CAREER OPPORTUNITIES distance education. Free information: Richard
| Certificate within 2 years of appointment and have F':F?:&A:‘&ﬁg?gyg L% Crews, M.D. (Harvard), President, Columbia
g valid CA‘ Driver'As Iicel:nse. Equivalen! toa 4-year: ‘ 10945 REED HARTMAN HWY. #200 Pacific University, Dept. 3H98, 1415 Third
 degree with major in Civil, Mechanical or. CINCINNATI, OH 45242 | St., San Rafael, CA 94901, 800-552-5522 or
~ Chemical Engineering, or a closely related field, | (P)513-891-8616 (F) 513-891-8548 415-459-1650.

nd FIVE years of supervisory experience in a
I major water or wastewater utility required. ¥
Additional management or operational-level expe-: Aty : B V ENVIRONMENT, INC.
ience may be substituted for the education on 528,

40-HOUR

ear-for-year basis to a maximum of two years. Fol
@ TRAINING

pplication materials, please contact: Personnel
RUSH SERVICE

Services, 6 E. Lindsay St., City Hall Anne
NIOSH POCKET GUIDES $13.00

tockton, CA 95202. Phone (209) 937-8233
3 m

Immediate openings nationwide in virtually all
Environmental/Safety & Health related disciplines.
Contact: Kimberly Cranford, C.P.C.,

| 7520 E. Independence Blvd., #160 - Charlotte, N.C. 28227 !
(704) 532-2599 (704) 536-8192 FAX

CITY OF STOCKTON

S ERS

ENVIRONMENTAL RECRUITING SERVICES

0 prepar
Corrective Acnon Plans & submit compliance re
ports to the Div. of Environmental Mgmt., NC Dept:
of Environmental Health & Natural Resources.
Supervise & install remediation systems for reme-
diation of petroleum contamination from ground
water & subsurface soils. Conduct field work re-
lated to developing corrective action pump tests, ai
sparging test, soil vacuum tests. Utilize computer
modeling software in design of corrective actions.
Assist in impl ing contracts for envirc

DEADLINE: Friday, January 26, 1996. AA/EOE.
Call for Information

Opportunities For All Environmental Professionals

B Profit Center Management W Senior Technical Positions
B Project Management B Consulting and Industry
Air Quality « Water/Wastewater + Solid Waste + Hazardous Waste
Groundwater » Remediation * Treatment Systems Design
REPRESENTATIVE CLIENTS:

OHM + Dames & Moore * Foster Wheeler * ICF Kaiser + ESE
Bechtel * Bristol Meyers * Metcalf & Eddy « Brown & Root * ASI

Amoco * Exxon Chemical * Brown & Caldwell + HDR + Merck f . .
Harding Lawson + EMCON  Rust » Kodak + Shering-Plough projects abroad. Manage projects independently.

REMAC « CDM + Archer Daniels «+ Hoechst Celenese + ATEC Design, install, operate & maintain free product re-

Coast to Coast Contacts and Network Second to Non covery systems. In-situ & ex-situ remediation sys:
tems diagnostics, maintenance & troubleshooting,
Must be well versed in use of computer modeling

—~
a~ BIO-SYSTEMS
software & able to use MODFLOW, BIOPLUM

SAFETY/ENVIRONMENTAL R L TR D 1 '800'232' B U G S
$25,000 - $110,000 ProBe. 5 I1SO 9002 Certified Manufacturer

NATIONWIDE SPECIALISTS - ALL DISCIPLINES
Safety & Health, Ind Hygienists, Health Physicists.
Air Quality, Ergonomics, Environmental
ELIAS ASSOCIATES INC.

P.O. Box 396 Dept. OH ¢ East Brunswick, NJ 08816
Gary Elias 908-390-4600 * FAX 908-390-9769

21514 Gulfstar Court
M Phone: 704-89-3336

surveying. Must be willing to travel abroad for ex
tended periods. May be required to relocate abroad.,
Requires Master’s in Civil or Environmental DEWATERING EQUIPMENT
Engineering & 1 yr professional experience. 40 call 1-800-307-2189
hrs/wk; 8-5; $38,000. Applicants must send resume Bett Filter P
including applicant’s Social Security Number to the;
earest Job Service office or to Job Services, 700
ade Ave, PO Box 27227, Raleigh, NC 27611,
Refer to Job Order #NC7251843 & DOT Code]

FRONTIER TECHNOLOGY, INC. fax: 616-673-9629
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ASSIEIEDS  CLASSIFIEDS ~ CLASSIEIEDS  CLASSIEIEDS  CLASSIFIEDS  CLASSIFIEDS

v storn Techni al SOLID WASTE The Software and Databases
estern Tecanic d by the EPA
V' , HANDLING EQUIPMENT used by the
| ke 21 sameas® to maintain their lists of
(GINEEAING: o ookl Ded regulated chemicals
m lngin“ring mup U m are now available fo you.
: :‘dzr;l.d Plus enter in your products and keywords for
s pec reports and queries.
Lead/Asbestos Sur?'ey Data Collection : attachments Spocial offor until OCIobor
Integrated with AutoCAD For details: Single User / One Time: ~ $95.00
Raster to Vector C i USA:  ROTOBEC USA INC. Single User / 4xSubscrpt.: $225.00
Over 1r500000 For i, Tel: (603) 444-2103 LAN/One Time: $235.00
X acilities to Date LAN / 4xSubscrpt.: $485.00
g 3 1-800-577-6880
: DoD ::1 eM“:::;pﬂl Experience T"g‘?gg‘;‘fﬂw”s‘ INC. To Order or for Addition Info. :
eferences annkaglm .
Proven Cost Savings CANADA : ROTOBEC INC.-HEAD OFFICE 4 L R e ‘;«v"' ;
Tel: (418) 383-3002 : — .
Productive...Precise...Profitable o ROTOBEC CANADA WEST INC. h S' TE ASSESSMEN T
303 Lennon Lane, Suite 100 t, Tel: (503) 288-3115 \ @ SOﬂware
Walnut Creek, CA 94598 alobo i ESA Phase |

Tel: 510-988-8022 Fax: 510-939-6306 reports in minutes using our

expert text!
|| Assemble reports by picking sections of
" | ASTM-compatible text from pop-up lists.
Our checklists guide your process.
Customize our text, import yours, & edit
reports in your own Word-processor

Box 3846 Indialantic, FL 32903
(800) 365-3962

L0 (AU

SURPLUS SALE
3300, MSA 466204 Mercury Chlorine
Respirator Cartridges, $1 ea.

1, Mandiggers 2 Barrel Hyd Fork Lift
Attachment, $1500
Call Joe Lukas 610-828-3500 ext. 118

LOUID RENTAL

!nmal ® The Best Avallable!
ACCURATE measurement of density,specific
gravity, % solids and % concentration
AT PROCESS CONDITIONS. -
W For ACIDS, CAUSTICS, SLUDGES, e E s I
PETROLEUM, PAINTS, COATINGS, it Co ense' nc.
ADHESIVES, SYRUPS. SAUCES, EMULSIONS, BEVERAGES,
EVAPORATOR BOTTOMS, LIQUIDS, SLURRIES, tc | ENVIRONMENTAL

utomation Products, Inc., COST CONTROL SERVICES
mounnoym Houston, Texas 77008-9981 USA

Fax71 Phone 800-231-2062
/ CONTRACTS MANAGEMENT

COST ANALYSIS

SYSTEMS REVIEWS

Savings identified on commission basis
Phone: 802-235-9300

[———
FREE HANDBOOK!

Educate your employees onall pressin
enwmnmer’\vml luuel: with these mft:rumog\al
safety training programs.

*Lead Safety *Asbestos
*Air Emissions *RCRA

Fluidized
Bed Ash

An Environmentally *Env. Awareness  *Formaldehyde
& Economically Proven *Hazwoper *Spills
Stabilization Agent *CD-ROM and Video Formats Available
CALLTODAY FOR A PREVIEW! INTEK/RENT-ALYZER

3 1-800-842-0466
Truck ® Barge e Rail — Bt ANALYZER RENTALS R
JORCE INC.  fax 616-949-5684 for

E-mail (safety@summit-training.com) 1218

{0LTWARL

Sample Labeler™
MOUNT opnls ::Mp:arn print System Requirements

Instrument Company er labels for  Hands tired of writing labels

Geophysical Logging Systems  Components » Software ";’;’o:";;"';';’z" Wiseset e Smgranad GRS

17301WCoHaxSuneZ§5 GoldwColofado Dot matrix or Laser Printer
15 FAX . X Eventide Software Company

* ENVIRONMENTAL
» |H/Safety * WATER
* FUGITIVE EMISSIONS
*JAQ « CEMS

Celebrating 8 years
of Rental Service

1-800-323-6527
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PROLESSIONAL DIRECTORY

| Low-Cost Tanks !
| Engineered To Solve Your |
1 Containment Problems |

I Modular, bolted-tanks in round,
| rectangular and special shapes,
feature quick, low-cost installa-
tion. Rentals available.

I
{
I
(800) 245-6964 :
]

IN NV (718) 392 112
k Inc. Y30
UC NY 11101

INSTRUMENT RENTAL

¥ Gas Detectors (co, H2s, LEL, C02.02. Hg...)
u PID/FID Detectors

1 Aerosol/EMF/Noise/Velocity Equipment
m Confined Space Entry Equipment

8 Air Sampling/IH Equipment

Daily, Weekly, and Monthly Rates Available

m ASC rroressionas
rercios1-800-327-4260

P — —

Y FIELD KITS
| | SW846-accepted immunoassays for: v
g

, For listing, call :
| 1-800-MILLIPORE, ext. 8003

MILLIPORE

TRY A NEW AND EXCITING LOOK...
Add color to your ad.

Call your advertising
representative for details today!
(817) 662-1134
or fax us your ad
at (817) 662-7073

ENVIRONMENTAL & SAFETY
SERVICES, INC.

ENVIRONMENTAL HEALTH & SAFETY MANAGER
CERTIFICATE COURSE
Indej pendm tudy Format

Accredited by the National Registry of
Environmental Professionals for R
Environmental ge e
the Insti

CALL OR WRITE FOR DETA
Box 3394 Wilmington, Ni

NEED DRUMS TOMORROW?
CALL TOLL-FREE TODAY!

1-800-366-7044

+ STAINLESS STEEL DRUMS
» STEEL DRUMS + FIBER DRUMS

« POLYETHYLENE DRUMS + HAZARDOUS WASTE DRUMS
+ SALVAGE & OVERPACK DRUMS  « DRUM ACCESSORIES

GENERAL
CORP.

o PAILS AND CANS

54 Veronica Ave * P.O. Box 6140
Somerset, New Jersey 08875-6140
TEL: 908/435-0020 * FAX: 908/435-0040

s OUR REPUTATION IS STAINLESS.

ARDIZED METHODS

e -
IPEC GLOBAL FAX. (_09) 930-0900

PROLLSSIONAL DIRECTORY  PROLLSSIONAL DIRECTORY ~ PROLLSSIONAL DIRECTORY

Flowmeter Rentals & Services

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

« Leak Detection

« Balancing

« Calibration

Performance Survey Corporation

155 Plant Ave., Hauppau%e NY 11788
1-800-275-8478 Fax (516) 231-3334

ANALYSIS
USEPA Methods 25, 25-C, & 10-B
SCAQMD Methods 25.1 & 25.2
Methane/Ethane for TGNMO subtraction

Equipment Rental
Samplers for Methods 25, 25-C, 25.1, & 25.2
PM-10 sampler for ambient particulates
TSP sampler for ambient particulates
PUF sampler for ambient semi-volatiles

Triangle Environmental Services, Inc.
P.0. box 13294

Research Triangle Park, NC 27709
(919) 361-2890

Fax (919) 361-3474

1-800-367-4VOC’s

Portable Sludge
Dewatering Services
« Pressure Filtration * Belt Filter Press « Centrifuge
 Sludge Dryer « Dredging * Equipment Rentails

J.D. Meagherﬁ

Specialists In Sludge Handling

P.O. Bax 752 M Westboro, MA 01581 Il 508 306-8608

SAVE!!
SAVE !

Up to

Temperature
Controllers

SOURCE SAMPLING EQUIPMENT
Tel: 800 882 3214

HIGH QUALITY FLEXIBLE
GEOMEMBRANE LINERS
PVC, PVC-OR, CPE, OGR & DYNAPRENE™
UNSUPPORTED & SCRIM REINFORCED
(800) 344-6080 or (908) 302-4257 FAX (908) 302-4220
200 Cottontail Lane, Somerset, NJ 08873

‘HPG

International, Inc

ENVIRONMENTAL PROTECTION




DROLESSIONAL DIRECTORY ~ PROLLSSIONAL DIRECTORY  PROLLSSIONAL DIRECTORY
EARN " BlmeeA

ENVIRONMENTAL AND INDUSTRIAL
SAFETY INSTRUMENTS

* B.S. in Environmental
YourR " s @S SunATSC
* M.S. in Environmental “
AtMSR, we measure our success by your COLLEGE . xan;%g?g: tuition A Services & Te‘:h’wbgy Company
levelof satsfaction. That's why we carry a wide DEGREE i e;i)r’:\bu rsement by ® HAZWOPER training, in full
selection of instruments for all your needs. major companies. compliance with 29 CFR 1910.120
FIDs « Confined Space Monitors For a free catalogue ® OHST Examination preparation

Dust Monitors « CO, Analyzers
Water Quality Meters « PIDs
Site Well Purge Pumps
Air Sampling Pumps
Toxic Gas Monitors

800-775-1738
MSH SPECIALISTS IN:

B INDOOR AIR

Cal 1-O00-707-CHAD, ® HazMat Transportation training, as

CHADW[( ‘K required by 49 CFR 172, subpart H

UNIVERSITY On-site or open enrollment

Word Ao Unris & Collgs 1-800-338-4487

HAZENAND SOWER

o Wat Hazen A o 8
Milco Safety Rental Q UALI I Y : e 730 B and Sawye; P.C
9033 Monroe Rd, Houston, TX 77061 - FAX 713-947-1738 « Solid Waate ;‘:;"TY;;{;& 10003
* Testing for Building Related Disease » ::':;::"“’"“' i G0
* Inspection and Testing of HVAC Systems
MATERIAL SAFETY DATA SHEET < S v
* Testing for Chemicals, Molds, Bacteria, Asbestos
mm Sﬂ'lw * Rapid Response-Nationwide
Are you looking for a resource to prepare your Material Safety ATLANTIC ENVIRONMENTAL INC. INTEGRA
Data Sheets? We can help! Chemical Safety Associates, Inc. 2 €. BLACKWELL ST. DOVER, NJ 07801 I 2 tal &
has been preparing Material Safety Data Sheets since 1984. B 201-366-4660 '”v[”“””“,” ar G
CSA can review your current MSDS for accuracy and compli- . REGIONAL OFFICES: ATLANTA « CHICAGO I:(/)‘//) Scrences

1-800-344-4414

ance with Federal and State Specific requirements, or prepare
your MSDS from scratch.

# Fast Accurate Service
¢ MSDS Prepared to New ANSI Standard

# MSDS Prepared to Comply with Canadian Whmis
# MSDS Prepared in English, Spanish, French and Other

Planning

Engineering & Design

Construction Management

Waste Management

DaMEs & MOORE

Languages laternattonsl: Al Testing Lab tea
Call or write us today for details on how we can assist you! i Ay
CHEMICAL SAFETY ASBESTOS ANALYTICAL SERVICES 213 683 1560

ASSOCIATES, INC. Complete In-House Facilities ’

PCM, PLM and TEM
1 Air, Bulk, Dust and Water Samples
©INVLAP and NY-ELAP Accredited

Sl s GERAGHTY
Air, Paint, Soil, Dust and Water & M l LLER e l ]\J(V4 .

Flame and Graphite Fumace AAS ! . - . .
AIHA - ELPAT Participants 8 Environmental Services

ol [ z( .\0”7h | IATL is an AIHA Accredited Industial Hygiene Laboratory
Columbia Southern o e - —
AW ENGINEERING

University b,  [609) 2319449
Earn YOUR Degree or Certification e p——— A CONSTRUCTION
| through Home Study Education. M Louny NI

B.S. &« M.S.

Environmental Engineering
Occupational Safety & Health

9163 Chesapeake Drive
San Diego, CA 92123-1002 J WgW¥,

619/565-0302

CYSYA

See http://www.gmgw.com/gm
or call (303)294-1200

a Heidemij company

Enviro-Bac™2000

Business Administration
i . Controls Odors, Digests Sludge
Certification Programs Reduces BOD, TSS, FOG & NH3 SALVAGE CHEMICALS BOUGHT

o T >
We’ll Guarantee It! Chemicals, Freons, Resins, Solvents, Plastics, Exotic

Metals, Borates, lons, Genesolves, Oils, Dyes, Spool

Greer Environmental Services, Inc.
Ends, Oxides. Also; Advanced Composites (Kevlar,
Nextel, Fiberglass, Carbon Fibers, Yarns)

800-742-0553
KEMSTAR CORP.

= 8009778449 West: (310) 390-0180 East: (914) 681-0126
FAX: (310) 3918143 Fax: (310) 391-8143

Cerlified Environmental Compliance Manager

Certified Ergonomic Compliance Director

Call For Free

University Catalog
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OLLSSIONAL DIRCCTORY  PROFLSSIONAL DIRCCTORY  PROLLSSIONAL DIRLCTORY

LEGGETTE. BRASHEA AHAM. INC CONTAINER BAG LINERS 4 A.b.n;m?:‘;‘:hmcu N

AIHA PAT-PCM Proficient, AIHA/RTI-PLM

Water Supply *+ C ion * Modeling Air Quality - Radon-Noise Dosimetry
Dewatering Permitting Third-Party Air Monitaring
PRECISION n?na:.m. uw&
Trumbull, CT Offices Nationwide
(203) 452-3100 EST. 1944 k NALYSIS, INC. Tel/Fax (314) 333-5052)

AMERICAN COLLOID #AC750/F2

Leak Protection for Roll-Offs

Dump Trailers and Railroad Cars |° Wastewater Treatment Machine
PACKAGING RESEARCH & DESIGN CORP. . ng ga':°"’:’ et T?m:gohm 5.
. * 200 Gallon Reaction Tank Capacity
PUMPS WASTE P. 0. Box 678, Madison, Mississippl 39130-0678 e

LWT Manutfactures
- |and leases manned or  -__ryy
| | remote controlled lagoon
| | dredges and pumps. -
| | Pumping systems ——
| | move sludge,
| | sand, silt,
| reslduals and
| debris from S
| lagoons, tanks, @&
| |vessels and digesters. -

|| Contract dredging also avallable.

LIQUID WASTE

el = TECHNOLOGY
Box 250,422 Main St, Somerset, Wl 54025
Call Toll Free 1-800-243-1406

TOLL PN 1'°°°'°f’3‘ 9304 * Manual Valve Controls
i S i * Non-Corrosive Turbine
S f T T k 1 HP Turbine Mixer
-l 1/3 HP Band Filter
a e an 1989
| ABOVE GROUND DOUBLE CONTAINMENT | | , EGA Toledo, OH - $17,500
i Contact Dan Wehrle
1 _800_536_891 0 WELDON F. STUMP & COMPANY, INC.
i ’ tel: 419-243-6221 » fax 7
FREEELEEL VY
r XEXY}
Environmental

ENVIRONMENTAL
EDUCATION
ENTERPRISES

Presenting 60 Advanced
Technical Short Courses Annually

HYDROGEOLOGY, MICROBIOLOGY, AIR,
GEOCHEMISTRY, GEOPHYSICS, RISK, GIS,
REMEDIATION, COMPUTER MODELING,
MATHEMATICS, STATISTICS AND MORE

[2  Special Govemment/Student Rates
@ 2 Scholarships per course

[2  Continuing Education Credits

) $100.00 Future use Rebate

For additional information contact Dr. Jay Lehr
1-800-792-0005 or FAX 614-792-0006
E°, 2764 Sawbury Boulevard
Columbus, OH 43235

Ralsing Education 1o a Higher Power
for the Environment

Environmental Protection reaches the

professionals responsible for pollution control.

Air 52,126
Water 63,221
Solid Waste 46,488
Industrial Hygiene 29,645
Toxic & Hazardous Materials 55,730

HDR Engineering, Inc.

Wastewater/Storm Water/Water Reuse
Industrial Wastewater and Air Quality
NPDES Permits

Environmental

Saolid Waste Management

Telephone: 402 389-1000

40 ENVIRONMENTAL PROTECTION



DROLLSSIONAL DIRCCTORY  PROLISSIONAL DIRCCTORY  PROLLSSIONAL DIRLCTOR

HAZARDOUS WASTE DRUMS
SPECIALIZING IN OVERPAKS

D.O.T. APPROVED DRUMS
New and Reconditioned
Steel » Plastic « Fiber « 5 to 110 Gallons

NO ORDER IS TOO SMALL

One Drum to Truck Loads Shipped
Anywhere Prices Depend on Quantity
If we do not stock a special drum,
we will get it for you.

JAMES T. WARRING SONS, INC.
4545 “S” Street, Capital Heights, MD
20743
(301) 322-5400 — (301) 925-8874 FAX

Are You Dealing with
an | Lab?
You should be!

® Offering Anoiylical Senvices Nationwide
® No Confict of infevest
® Fast Dependable, Qualty Senvice
® Competitive Prices
® No Hdden Costs
® Samples Acchived
o NVLAP Accredited - Laboratory
#ns1
® TE: Ax, Buk & Water
® PLM PCM SEM
® AIHA - Lab #2606 001
® New York ELAP - Lob #1099

3618 N.W. 97TH BLVD., GAINESVILLE, FL 32606

One Stop
Bioremediation

 BIO PRODUCTS - Bio-stimulators & nutrients
 BIO EQUIPMENT - Bio-Chisel™ aerates & injects
© BI0 SOFTWARE - Project management software
 BI0 SCHOOL - Classroom and field training

© SUBCONTRACTING - Extensive field experience
For a complete Bioremediation Guide, call us at
(210)426-3011 or FAX (210)426-2288.

PN

k Fax (941)755-0626

MUNOX"

Hungry Bacteria
For The Biological Elimination of
Stubborn Organics
Lyophilized, Stabilized, Pseudomonas Bacteria for:
+ Wastewater » Grease Traps

+ Soil Remediation « Collection Systems
« Groundwater Remediation

1-800-553-7785

2530 Trailmate Drive %
Biniechnics )

Sarasota, Florida 34243

Medina Bioremediation Division, Hondo, TX
Mystic Air Quality
Consultants, Inc.
NEAR FOXWOODS CASINO IN CT
LEAD, ASBESTOS, HAZMAT
TRAINING COURSES

REFRESHMENTS INCLUDED
OUR PLACE OR YOURS

CT,NY, RIAPPROVALS
EPA LISTED, MAP CERTIFIED

(800) 247-7746

904) 332-1701 « (800) 358-3160 » FAX (904) 332-3572

Used by
*Environmental /Medical Facilities
*Highway Depts. *Airports

Unique design with internal
windsock support gives maximum
accuracy. Bright orange nylon
windsock with free-swiveling
frame. Low Maintenance.
Long Life. Cat. No. M-083-400
13" Dia, Windsock and frame
Only $61.50
-Quantity pricing available-
-Additional sizes available-
Call Toll-Free 1-800-558-6868
Wag-Aero Group
Dept. 39265 Lyons, WI 53148

X

(GC sales & Rentals)

GC is all we do! Buy or rent from the

Starting at only $23 per day

DECEMBER 1995

EXPERTS...TPH, BTEX, VOC, PCB...

Want to
advertise in the
ENVIRONMENTAL
PROTECTION
Classifieds?

For Assistance Contact:
DEBBIE ORR

Eastern Region

LEANDREA WARREN
Central & Western Region

(817) 662-1134
FAX (817) 662-7073

\_SR! Instruments (310) 214-5092

oy i
ey X i

i e

RLQUITITH __ RCQRUIAENT |

i

The International Joint Commission (IJC), a bi-national organization established by the Boundary
Waters Treaty of 1909 to help prevent and resolve disputes along the boundary between Canada and
the United States, is accepting applications for the position of Secretary of the U.S. Section of the
Commission. The incumbent serves as the senior civil servant and principal administrator of the
U.S. Section, with responsibility for both the day-to-day management and direction of the organiza-
tion as well as long-term planning, environmental policy development, and treaty and agreement im-
plementation. Salary range for the position is $97,900 to $107,700. Some travel is required.
Applicants must possess and demonstrate extensive experience in all phases of organizational and
program management, as well as substantive knowledge and expertise in environmental policy is-
sues, legislative processes, and public policy development and implementation. Additional require-
ments include experience and skill in integrating with boards, commissions, or authorities, and the
ability to collaborate and communicate with widely diverse organizations, groups and individuals.
Prospective applicants should write to or call the IJC at 1250 23rd Street, NW Suite 100,
Washington, D.C., 20440, (202) 736-9000, to request a copy of the position vacancy announcement
and application forms. Applications must be postmarked by January 12, 1996. The International Joint

Commission is an Equal Opportunity Employer.

Secretary of the Commission
International Joint Commission, Washington D.C.

41



Environmental Protection
reaches the professional
decision makers and
buyers in well over 50,000
plants throughout the U.S.

Environmental

Frustrated
Tracking
Regulations?

LEGI-SLATE
Is The
Answer

LEGI-SLATE® is the leading online service covering regulations and
Congress. Our exclusive coverage offers timely, reliable and complete,
value-added information for regulatory professionals. LEGI-SLATE is:

We provide the full text of today’s Federal Register
(and other documents) today.

LEGI-SLATE takes pride in accurate coverage of the
latest regulatory and legislative news. Value-added
indexing makes it easy to identify information on
your issues. '

Accurate

We offer comprehensive coverage of the Federal
Register, CFR, U.S. Code, state regulations,
BNA Online}'the U.S. Congress, and more.

Complete

You don’t have to be a computer wizard -- all information

Canvenient in LEGI-SLATE is in a friendly, easy-to-use format.

Save Time. Avoid Aggravation.

Call today to find out how LEGI-SLATE can help you.

(202) 898-2300 (800) 733-1131
(M-F 8:30am-5:00pm EST)

LEGI-SLATE® ¥ 777 North Capitol Street ¥ Washington, D.C. 20002

Circle
9

36
10

# Advertiser Page #
Art’s Manufacturing. . ..........oou.n 9
I e siomammiorsis wnjsinis 34
Citation Publising Inc. .. ol

Counterpoint Publishing. .4
ECS Underwriting Inc. . . ..43
EET ICeiwsees o we vwszmaws o L)
Environmental Profiles Inc. =33
Flo Trend Systems Inc. .. .. v 29
GeoPure Continental. ............... 21
Goal Line Environmental Technologies . 19
Haz-Safe Buildings by Design. . .......31
Hazen Research Inc. .......... s

International Technology Corp. .
InSituInc...ooovvevenniannne
Inficon Inc..
Legi-Slate. . aiie
Logical Technology Inc... ..
Mobile Process Technology .
Omega Engineering Inc. .......
Pacific Environmental Services Inc.
Photovac International . .........
Photovac International . .
Photovac International . .
Regenesis
Solinst Canada, Ltd. . ...
Swoffer Instruments Inc... ...

Texas Workers Insurance Fund.
Turner Design . ..
University of Medicine

& Dentistry of New Jersey .......... 33
Vista Information Solutions ........... 8
Products
AICHE ics oo v ais wisimwimaosnionsin 28
American Institute of
Chemical Engineering ........co00us 28
BTG o onvicawsivion s o ..30

Cameron-Yakima Inc..

CiNC oo voveossonsnes

Climatronics Corp. ..30
Controlotron .......... .30
Counterpoint Publishing............. 34
Environmental Resources

Management ........cociviiiinns 28
FCI Environmental Inc

Flexible Valve Corp. .... 35 29
The Foxboro Company . . i30
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G.0. Environmental Inc.. .30
George Fischer Inc...... .. 28
George Fischer Inc.. 28
Geotechnical Instruments Inc. 30
Graseby......ooo0inene 32

HAZCO Services Inc. . ..
Haz-Safe Buildings by Design . 3
ITT Barton ............. 28

ITT Barton ... .28
Lab Safety Supply Inc. 30
MacNeill Software. ... 4
McNeill International. .............. 30
Membrane Technology and Research. . . 28
Myron L Company .........ovouennn 34
PACE Environmental Products Inc . ...32
PumpexIne.. oo ooeanees sonnansoce

Recycle Inc. .
Southern Diversified Technologies .
Tri-Mer Corporation
Turner Designs. . ...
Versa-Matic Pump. .
Versa-Matic Pump. .
Versa-Matic Pump. .
Viking Pump, Inc. . .
WeatherNews Inc. . . oo
World Pumps. . ......oovviiiininn 28

Product Literature
Airborn Environmental Services ...... 35

Baltec Associates ............... <
The Foxboro Company...... o035
Haz-Safe Buildings by Design. 38
National Instruments ....... v 35

Response Rentals. . ... w35
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ENVIRONMENTAL PROTECTION



S3IV1S d3lINN
JHL NI
Q3Nv 4
AdVSSIOIN
39VISOd ON

0166-20L9L X1 ‘OODM
€LSC X049 'O'd

juswppndaq juswaboup
92IAI8S 19pDaY
NOLLYA.LOYd
[E)USUIUOIIALY]
Buiysiigng susajs

33SS34AAV A4 divd 39 TIM 39VISOd

X1 'OOVM L641 "ON LINd3d SSV1O 1Sl

1IVIN Alddd SSINISNA




Environmental
PROTECTION

FREE INFORMATION
For FREE information on
Service Number

products advertised in this issue, circle their Reader
on the card below. Please type or print clearly and answer all the questions on the card.
PLEASE SEND ME FREE INFORMATION ON THE FOLLOWING ITEMS:

December 1995

Card expires February 1996
Reader Service Card
352951250

i 2 3 4 5 6 7 © 9§ 10 11 12 13 14 15 16 17 18 19 20 |
21 2 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
81 8 8 84 8 8 87 8 89 9 91 92 93 94 9 9 97 98 99 100
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200

Please peel address label from cover and affix below. For faster service
photocopy this side only and send to our FAX # (817) 662-7075.
NAME
TITLE
COMPANY
ADDRESS Q Home Q Bus.
CITY STATE ZIP

Q YES, | would like to receive/continue to receive Environmental Protection.

O NO, I'm not interested at this time.

Signature Signature Required [P0
Title For FREE Subscription
Business Phone ( ) FAX No. ( )

Home Phone ( )

1. Function which best describes your activity in Pollution Control - 3. Approximate number of employees at this address (check only one):

(check only one): o .
1 Corporate responsibility for Pollution Control

1 Manage all Pollution COntrol Operations at this location

1 Supervise sub-group in Pollution Control Operations

1 Provide professional consulting service on Pollution Control
(1 Provide staff environmental service on Pollution Control

1 Other (please specify)

of Business (check only one):

mooOm>

N

Mach., except Elect.

Elect. & Electron. Mach.
Trans. Equip.
Instru/meas/analyz/controlling
Miscellaneous Mfg.

Chemicals
Petrol. & Coal
Mining
Agriculture
Engineering & Contracting
Consulting
Insurance
Utilities, public, private & cooperative
Govt. including municipal or district sanitary water or
wastewater trmnt. sys. or plants
f Govt:
City
State
Transportation
Labs O Q Training P O Real Estate
Misc. Services. (please specify)

MTMZIroOow Uddudodouud

Q

Type
H Q
J Q

County
Federal

NZX—0O
cood0do

A
B
C

4.

(check all that apply):

A
B
C
D
E
]

5.What types of Pollution Control are you responsible for? (check
all that apply):
Air

moow>»

6. Which of the following publications do you receive personally
addressed to you? (check all that apply):

OTMTMODO®>»

Q 119 E 0 250-499 H 1 1500-2499
2049 F 1 500-999 | 0 2500 and up
a 50-99 G O 1000-1499 D O 100-249

In your job function do you recommend, specify or purchase?

(1 Pollution Control Equipment

J Instrumentation

1 Chemicals

1 Parts & equipment for maintenance operation and control
(2 Services/Consulting

(2 None of the above
(please specify)

F 1 Toxic & hazardous materials

Water G 3 Energy control/energy conservation
Noies H QO None of the above
Solid waste disposal

Industrial hygiene

oo

a S —
n] (please specify)
u]

1 Pollution Engineering

3 Environment Today

2 Environmental Solutions

(1 Pollution Equipment News

J The National Environmental Journal
1 Water Environment & Technology

3 None of the above.

(please specify)




Today, you need environmental insurance to be in
an environmental business.

Environmental companies operate in a world filled with risk created l)y Complex business prol)lems and a web of
ever-c}langing regulations. Faced with financial and liability uncertainties, failure to obtain proper environmental

insurance protection could ultimately lead to business failure.

Fortunately, ECS Underwriting and Reliance National have an unequaled understanding of the insurance needs
of the environmental industry. At the forefront of environmental insurance since 1979, no one
else provi(les a stronger array of environmental insurance products. That means transporters, q
generators, cunsu]tants, contractors, treatment facilities and many others can properly address cv

environmental ]iability exposures. When you do, you benefit from a level of experience and service, ECS

unsurpasse(l in the insurance inc[ustry... and available only throug’ll ECS Unclerwriting. w
Underwriting,
It your business is environmental, you have an environmental exposure, and your current AP EDS Gty
insurance may not pr()vide the environmental coverage you need. Don't find out the hard way. THECHOICE
Call 800-ECS-1414 and talk to the experts at ECS Underwriting‘ t(xlay. Reliance National

Environmental insurance protection for Worldwide in(lustry.

Offering: Automobile Liability & Physical Damage ¢ Consultants Environmental Liability  Contract Surety « Contractors Pollution Liability
Errors & Omissions « Excess Liability « General Liability ¢ Pollution & Remediation Legal Liability « Pollution Clean-up
Pollution Legal Liability ¢ Products Liability
520 Eagleview Boulevard, P.O. Box 636, Exton, PA 19341, Or call 1-800-ECS-1414 (In PA 610-458-0570), FAX 610-458-8667.
Programs are underwritten by Reliance National Indemnity Company, a member of the Reliance Insurance Group.
Copyright 1994
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THE
FIRST GC/MS
DESIGNED FOR

SITE 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
and less expensive, and less time consuming
and more reliable

No, it's not too good to

—

ﬁ I try has been waiting for—

the first truly field-portable instrument to provide
on-site analysis of VOHAPs.

HAPSITE literally changes the way VOHAPs
analysis is done. Battery-powered, lightweight and
weatherproof, this new instrument will accurately
Speeiate and_quamny VOC emissions right on the

i

e iithe certainty that your field crew
Kol lg)rd ‘Bze*qtest once

LitS"easy to use. HAPSITE doesn't require
any special knowledge
of mass spectrometry,

sor interprets and displays

Tue Frevp

OPENING

be true. It's what the indus-

because an internal proces-

the results. It's self-tuning, too, so the field operator
doesn't tune or calibrate the GC/MS. Using built-in
internal standards, HAPSITE
ensures accurate calibration
for greater confidenc
test results

HAPSITE also offers total
flexibility for multiple appli- &
cations. It can be used in a survey mode (MS only)
for fast screening, or in a GC/MS mode when con-
firmatory results are required. In either mode, it has
full scan or SIM capability.

And it's only available from Inficon, a world
leader in the design and manufacture of analyti-
cal instruments

If you're involved in VOHAPs analysis, now you
can spend a lot less time site seging

Call 1-800-223-0633 for
more information.
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