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Only
Nature
could
create a

better
eating

machine
Tri-Rinse mobile systems will work
to meet your waste disposal needs.
Our on-site services, which include
the highest throughput mobile
shredders in America, can save you
time and money as we manage
every aspect of your project. Our
liquid, sludge and solid container
(RCRA, TSCA or nonhazardous)
mobile waste consolidation and
volume reduction services can cut
your disposal costs in half. Please
call to discuss your needs.

We'll take on anything
that gets in your way

(314) 647-8338

P.O. Box 15191

St. Louis, MO 63110

I At. VOLUME REDUCTION. RECYCLING· TANK ClEANING
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such as transformer oil, some even resulting in costly false negatives. Dexsil's L2000,
however, is unaffected by either oil or salt (inorganic chloride) and can be relied upon to
provide consistent, accurate results on samples that contain as much as 50% oil or salt.
So if you need accurate PCB readings down to 2 ppm with no false negatives, check out
Dexsil's L2000 for fast, economical analysis in soil. Case studies are available upon request.

Circle 4 on card.

1-800-4-DEXSIL
DEXSIL CORPORATION ONE HAMDEN PARK DRIVE HAMDEN, CONNECTICUT 06517
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From the Editor

Some Exciting Times Ahead

F
or the last six years, Environmental Protection has been relied upon by corpo­

rate environmental managers, consultants, plant managers and municipal com­

pliance officers as the definitive resource on environmental issues. We at

Stevens Publishing appreciate your confidence in us to provide practical information you
need in your everyday activities.

But even though Envirollmental Protection is the most widely-read publication for en­

vironmental professionals, we can't rest on our laurels. In our ongoing efforts to achieve

publishing excellence - to make the magazine as good as it can be - we have made sig­

nificant additions to our magazine staff.

For one, we have a new publisher - Richard "Dick" Young. Widely known and re­

spected in the environmental profession, Young, an award-winning environmental engi­

neer, author, consultant and publisher, has been involved in virtually every aspect of the

industry. He is a founder of the Institute of Hazardous Materials Management and cur­

rently serves as executive director of the National Registry of Environmental
Professionals, the world's largest organization to certify environmental professionals.

Young is a recipient of EPA's Environmental Quality Award. Indeed, he is known in

many quarters as "Mr. Pollution Control," an appellation conferred by the American

Institute of Plant Engineers.

Young, who will be based at Stevens Publishing's Chicago offices, holds a number of
professional designations, including Registered Professional Engineer, Registered

Environmental Manager, Certified Environmental Auditor and Registered Environmental

Property Assessor.

And taking over as editor-in-chief is Thomas E. Barron. An environmental journalist

with wide-ranging contacts, Barron has covered environmental issues since 1988. Most
recently, he was managing editor of Environment Today magazine and, before that,

Washington correspondent for Waste Tech News.

With you, our reader in mind, we will be making graphic improvements to the maga­

zine. Together with editorial and other publishing enhancements, we will advance our

long-term goal of providing you with a publication worthy of your continued readership
and support. In this regard, your comments and suggestions are solicited and, indeed,

welcome.

George M. Gold

Vice President, Editorial
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There's One Way To Find Out.
EarthLaw. The electronic library that provides all state

and federal worker-safety and environmental regulations.
Whether you're in California or Maine, Louisiana or

Michigan, EarthLaw can tell you who's qualified to work
on a spill, what they need to wear, and what equipment

you should use. Available on CD-ROM or on-line,

EarthLaw puts volumes of regulatory information right
on your Pc. So what else does EarthLaw do to help you

stay in compliance? Theres one way to find out. Just call
for more information or a free 3D-day trial.

~~ EarthLaw
ElIl'ironlllelltal & Safety Libraries
AN IHS REGULATORY PRODUCT

1-800-320-4555

Circle 5 on card.



EPA to Streamline
Industry Reporting

For companies that complain about the
patchwork of EPA reporting requirements,
which differ in frequency and often ask for
similar information, there may be some relief
in sight.

EPA officials are working to eliminate du­
plicative reporting in order to save both indus­
try and the agency time and money. They also
want to improve public access to information.

Top-level EPA officials are proposing "one­
stop" reporting for the major information col­
lection programs. "Under this approach, the
major EPA information collections which ob­
tain information concerning environmental re­
leases, transfer, emissions and permits ... gen­
erally would be consolidated into a single,
once-a-year report to EPA," said Lynn
Goldman and Jonathan Cannon in a recent
memorandum to EPA Administrator Carol
Browner. Goldman is assistant administrator
for prevention, pesticides and toxic sub­
stances; Cannon heads the Office of
Administration and Resources Management.

The information collected would include
the Toxics Release Inventory (TRI), the
Aerometric Information Retrieval System
(AIRS), the Resource Conservation and
Recovery Act Information System, the Permit
Compliance System and RCRA biennial re­
ports. Certain specialized reports, such as
monthly discharge monitoring reports, would
not be part of the single report, the officials
said.

They cautioned that the effort will take a
while, and proposed phasing in the changes
over five years. The first step in the initiative is
to publish a proposed rule this fall addressing
the way in which facilities identify their loca­
tion and report chemical identities.

Moratorium Bill
Survives Challenge

Republicans on the Senate Governmental
Affairs Committee have rejected recent
Democratic efforts to allow more regulations
to be issued during a proposed regulatory
moratorium. Democratic senators argued that
the Regulatory Transition Act of 1995 would
halt the implementation of important health
and safety regulations. However, they failed to
win passage of several amendments to modify
the bill.

Committee Republicans countered that the
moratorium is to be put in place as a temporary
measure until Congress can enact long-term
reforms in regulatory procedures. The bill
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Hazardous Waste Incineration Business On Upswing
Prospects for the depressed hazardous waste incineration sector may be on the rise.
Anew report from Environmental Information, Ltd., a Minneapolis-based research finn, sur-

veyed U.S. and Canadian incinerator operators and found the total volume of waste processed
in 1994 is expected to be 6 to 7 percent higher than 1993. Market prices for hazardous waste
incineration services also appear to have stabilized during the last two quarters of 1994.

EPA failed to take into account the waste-burning capacity of cement kilns and other boiler
and industrial furnaces, the division of wastes into "liquid" and "solid" categories, fuel-blend-
ing technology and on-site management of contaminated soil from Superfund locations, the re-
port said.

By the early 199Os, the prediction of a shortfall of capacity became an illusion. The aver-
age market prices for all categories of waste fell dramatically between 1991 and 1993 (see
chart).

However, EI's survey showed a strengthening of market prices for incineration services in
the second half of 1994, while volumetric growth tapered and may stagnate within the next few
years. EI predicts an oversupply of incineration capacity.

EI's findings are published in the annual £1 Guide to Hazardous Waste Incinerators in
Canada and the U.S. The 1995 edition contains "detailed infoonation on thousands of envi-
ronmental services providers;" according to Jon Hanke, associate editor. EI's guide also in-
cludes comprehensive annual market r,eports on the hazardous waste incineration sector.

Environmental Information, Ltd. provides original research findings to the hazwaste indus-
try through special reports and a monthly journal. For more information call (612) 831-2473.

- By fim McKewon

ENVtRONMENTAL PROTECTION



would prohibit the adoption of rules proposed
between Nov. 9,1994, and Dec. 31,1995. The
committee has, however, adopted other modifi­
cations that would block environmental regula­
tions.

Among changes from the original version of
the Senate bill introduced in January,
Committee Chairman William Roth (R-Del.)
has proposed a $1 (}{) million threshold for de­
termining whether or not a significant regula­
tory action would be subject to the moratori­
um. The revised version also would bar judicial
review of the Clinton administration's actions
during the moratorium, Roth said.

Despite Roth's changes, the administration
continues to oppose the measure. It outlined its
opposition in a letter requested by Sen. John
Glenn (D-Ohio), the committee's ranking
Democrat. Quoting from the letter, Glenn said
it is "far from clear whether the bill would per­
mit the administration to take sufficient mea­
sures to ensure that the American people are
not needlessly put at risk."

Risk Assessment Bill
Faces Fight in Senate

Although passing by a wide margin in the
House, a measure to bolster use of risk assess­
ments for environmental regulations faces a se­
rious Senate challenge. Senate Environment
and Public Works Committee Chairman John
Chafee (R-R.I.) last month sounded a note of
caution over the ambitious proposal.

"Some of these bills have been designed to
promote regulatory gridlock to prevent
agencies from acting by tying them in a morass
of procedures and paperwork and endless
rounds of review," Chafee said in an address to
environmental policymakers in Washington.

Senate Majority Leader Bob Dole (R-Kan.)
and Sen. William Roth (R-Del.) have each in­
troduced companion bills to the measure.

The House bill calls for cost-benefit analy­
ses on regulations whose economic effect
would amount to more than $25 million annu­
ally, requires peer review for major new rules,
opens up agencies to judicial review and puts
in place a "supermandate" that would apply
risk assessment and cost-benefit tests to future
rules based on laws already on the books.

In the Senate, the Roth bill would require
cost-benefit analysis for rules costing $100
million or more and would limit judicial re­
view to major riles. Dole's bill, S 343, sets the
trigger at $50 million and also would let
Congress block a rule within 45 days of its im­
plementation. Additionally, it provides for
greater judicial review than the House bill does
and allows people affected by rules to petition

APRIL 1995

agencies to do cost-benefit analyses.
EPA officials, warning that risk assessment

could bring the regulatory process to a halt,
have sharpened their criticism in recent weeks.
Calling it a "simplistic and ill-advised ap­
proach," Administrator Carol Browner has
hinted at a likely Presidential veto, an option
the Clinton administration has not ruled out.

The non partisan Congressional Budget
Office has said the surge in risk assessments
created by the bill could cost $250 million a
year to administer. Republican backers counter
that the figure doesn't factor in the savings gar­
nered by the regulatory efficiencies gained
from the new approach.

"Flexibility" Bill
Passes in House

A bill that would bolster the Regulatory
Flexibility Act of 1980 by requiring agencies
to prepare regulatory impact analyses for new
rules has cleared the House and is awaiting
Senate action.

The Regulatory Reform and Relief Act also
directs the president to come up with rules for
agencies that would protect people from regu­
lator abuse and retaliation.

A provision of the bill grants a judicial re­
view option to small entities affected by regu­
lations - which would give new powers to
small businesses that have been hard hit by en­
vironmental rules. It also requires advance no­
tice of rulemaking and allows citizens to re­
quest public hearings or to extend public com­
ment periods for regulations.

Agencies must publish cost-benefit analyses
for rules having an annual effect on the econo­
my of $50 million or more, or for those that re­
sult in a major cost increase for certain sectors.
The Office of Management and Budget and the
Small Business Administration would oversee
regulations under the bill.

The nonpartisan Congressional Budget
Office estimates the bill will cost the federal
government $150 million annually. The price
tag for EPA alone would be between $50 mil­
lion and $100 million a year, CBO said.

GAO: Hazwaste Worker
Safety Must Be Ensured

EPA and OSHA have not fully implemented
recommendations from a 1991 joint EPA­
OSHA task force aimed at ensuring worker
safety at hazardous waste incinerators, a report
from the General Accounting Office said.

EPA inspections do not go far enough to en­
sure that employees know about environmental
requirements and emergency procedures, ac-
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cording to the report. "[S]ome of the EPA re­
gions and states did not adopt the task force's
checklist as suggested or directed because, ac­
cording to regional compliance and enforce­
ment officials, they were not aware of head­
quarters' instructions" to revise their interview
procedures, the report said.

The report also recommended that EPA
issue a draft guidance on waste feed cutoffs
and vent stacks, so agency permit writers "have
the necessary guidance to place controls on au­
tomatic waste feed cutoffs and emergency vent
stacks."

While both the waste feed cutoffs and vent
stacks are considered safety devices, EPA
"considers their frequent use an indication of
poor operating practices," GAO said. Frequent
use "may be a sign of unsteady operation and
may cause the residue to be treated less effi­
ciently," the report said.

EPA chief financial officer Jonathan Cannon
said the head of EPA's enforcement office had
sent a memorandum to the agency's regional
offices requiring both the regions and the states
to use the task force's interview procedures.

Common Sense Initiative
Committee Discusses Goals

The Metal Finishing Subcommittee of the
EPA's Common Sense Initiative, which met for
the first time late February, is seeking to de­
velop recommendations for improvements in
the way EPA administers rules affecting the in­
dustry sector.

The subcommittee has divided into five
working groups, which are delving into regula­
tory and reporting programs, research and
technology, promoting improved performance,
environmentally responsible transition, and
compliance assistance and enforcement.

Specific goals for this working group is to
evaluate federal, state and local worker-train­
ing program requirements for redundancies; to
improve dissemination of technical informa­
tion to finishing facilities; and to seek a long­
term plan to characterize "tier 3" finishers.

Other objectives include establishing envi­
ronmental goals for the industry and develop­
ing incentives that go beyond awards and ex­
ploring ideas for obtaining greater access to

capital for environmental improvements.
Lastly, subcommittee members are research­
ing supplemental environmental projects that
reduce fines and obligate the violator to invest
in pollution prevention activities.

The Common Sense Initiative Council,
which wa pawned by the Federal Advisory
Committee Act, has six such subcommittees
that will coordinate program efforts and devel­
op recommendations for improvements in the
way EPA administers environmental rules and
laws. Launched by EPA last year, the program
is designed to improve regulations and point up
areas where legislation is needed.

The other CSI groups are exploring automo­
bile manufacturing, computers and electronics,
iron and steel manufacturing, petroleum refin­
ing and printing.

CWA Bill Introduced
as "Starting Point"

A Clean Water Act reauthorization bill
based on the "bipartisan alternative" crafted
last session has been resurrected in the House.
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Acidic Condensate

Aggressive gases ore dangerous to release and
corrode conventional metallic/alloy exchangers.
In Europe, companies that incinerate garbage and
biological waste count on CALORPlAST heat
exchangers to condense the acidic components
and recover the heat tool These exchangers are
also effective in stock gas plume reduction by
removing water from scrubber exhaust. They're
mode 01 tough, impact-resistant PVDF or polypropy­
lene, capable of handling gas stream temperatures
up to 280°F. and ore customized for each

application. Smooth plastic surfaces minimize fouling
and incrustation, even in severe environments.
Now, these proven CALORPlAST heat exchangers
are available in the U.S at affordable prices.
For application assistance, call (800) 854-4090.

George Fischer, Inc.
2882 Dow Ave., Tustin, CA 92680
(714) 731-8800, Fox (7141 731·6201
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House May Cut
Drinking Water SRF

Money earmarked for the proposed drinking
water state revolving fund is on the chopping
block under a House Appropriations
Committee fiscal 1995 rescissions package. If
the recommended cuts are adopted, EPA would
lose $1.34 billion from its FY'95 budget.

GOP leaders are seeking to rescind about
$17 billion in selected FY'95 appropriations in
order to pay for supplemental FY'95 appropri­
ations, including disaster aid to California for
the 1994 earthquake in Los Angeles.

Of the $1.34 billion EPA rescission recently
approved by the Appropriations Committee,
$1.29 billion would come from the money
Congress previously appropriated for the
drinking water SRF - $599 million in FY'94
and $700 million in FY'95.

"We're pretty unhappy with this," says an
EPA budget division official. "These [SRFj
funds would be targeted to systems that aren't
in compliance with federal and state drinking
water standards - about 10 percent of all
households on public water systems get their
tap water from a system that has violated
drinking water standards.

''This will also cost jobs - approximately
29,000 jobs would be supported by that invest­
ment," adds the official.

for spent aluminum potliner, organobromine,
and carbamate wastes. EPA recently listed six
wastes generated during the production of car­
bamate chemicals as hazardous. Final haz­
ardous waste listing determinations for
organobromine wastes and aluminum potliner
wastes are scheduled for April 30 and June 30,
respectively.

DOE Report: MSW
Is Reusable, Safe

Ash produced during municipal solid waste
combustion has vast reuse potential as a road
construction aggregate and as landfill cover,
states a recently-released Department of
Energy report. Such reuse options can make it
easier for incinerator operators to close the re­
cycling loop, extend current landfill life, and
lower tipping fees at waste-to-energy plants,
the study concluded.

The report comes on the heels of a recent
EPA decision to permit the mixing of fly ash
and bottom ash before testing for hazardous
constituents at municipal solid waste incinera­
tors. The new mixing policy means that most
solid waste ash will be deemed non-hazardous,
and thus free from EPA reuse restrictions.

APRIL 1995

Rep. Bud Shuster (R-Pa.) emphasized that
his bill is meant only as astarting point, and he
anticipates "significant revisions to the bill's
provisions on unfunded mandates, risk assess­
ment and cost benefit analysis." Revisions to
the funding provision, which authorizes $2 bil­
lion annually through fiscal year 2000, are also
expected.

A wetlands provision would require wet­
lands to be classified according to their func­
tion and value and would require property
owners to be compensated when wetlands reg­
ulations decrease the value of their land.

Among the bill's other provisions is a re­
quirement for risk assessment for every stan­
dard, effluent limitation or other regulatory re­
quirement and abandon any requirement where
"social, economic and environmental benefits
are not reasonably related to anticipated costs."
The bill would also require EPA to consider
factors such as a pollutant's persistence, toxic­
ity and degradability before promulgating stan­
dards for toxic chemicals.

HR 961 also calls for delays in compliance
deadlines for state nonpoint source manage­
ment programs; exemptions from stormwater
discharge permits for smaller municipalities
and nonindustrial commercial activities; and
requires EPA to perform cost-benefit analyses
prior to issuing CWA regulations.

New Land Disposal
Rules Proposed

EPA has issued a proposed Land Restriction
Disposal Phase III rule that would set concen­
tration-based treatment standards for underly­
ing hazardous constituents found in ignitable,
corrosive, reactive (lCR) and toxic wastes.

The rule would apply to Clean Water Act
systems as well as underground Class I non­
hazardous injection wells regulated under the
Safe Drinking Water Act.

The proposed rule comes in response to a
1992 D.C. Circuit Court ruling that EPA's de­
activation standard for ICR wastes did not fully
comply with RCRA. Specifically, the court
found fault with EPA's policy of allowing dilu­
tion to count as "deactivation," the removal of
hazardous characteristics from waste materi­
als. Dilution fails to destroy or remove the haz­
ardous constituents from waste and is thus in­
consistent with the statutory mandates of
RCRA, according to the court.

In order to comply, EPA's proposed rule also
would prohibit combustion of inorganic metal­
bearing wastes. Such combustion is an illegal
treatment strategy because it qualifies as dilu­
tion, according to EPA.

The rule also includes treatment standards
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Savannah River Sile
ATesl Bed lor
Cleanup Technologies
By Dr. Terry C. Hazen

Fungal spores on bacrerial biofilm taken from a hazardous
wasre bioreacror at rhe Savannah River Site.

T
he effort to develop faster and cheaper

ways to clean up the environment can be

divided into three basic steps. Between

the conceptual spark for developing innovative

technology to accomplish the task and per­

forming the actual cleanup lies what is argu­

ably the most crucial step: demonstrating,

evaluating and fine-tuning the cleanup

method.

The Savannah River Site (SRS), a U.S.

Department of Energy facility near Aiken, S.C.,

provides an ideal proving ground for fulfilling

that second step - testing innovative technolo­

gies to clean soil and groundwater contami­

nated with volatile organic compounds

(VOCs). Westinghouse Savannah River Co.

and several partners have been working since



1990 at the contaminated

site, which is known as the

Integrated Demonstration

Site, with funding from

DOE's Office of Technology

Development. The project

has proven so successful

that the remediation sys­

tems developed by the

Westinghouse partners have been transferred

to the site's Environmental Restoration De­

partment for actual cleanup of the site.

New Role for Federal Facilities

Historically, SRS supported national defense

through the production of nuclear materials.

Today, the focus has shifted to waste manage-

ment and environmental restoration.

'Savannah River Technology Center-the site's

research and development arm - has turned

its attention to developing and demonstrating

environmental technologies. If a technology

solves a common problem, such as VOC cont­

amination, DOE will transfer it to other govern­

ment facilities and to private industry.



At Camp Dresser & McKee, we work

with our industrial clients as partners

to design and implement cost-effective

programs for environmental

compliance.

CDM has worked with the largest

manufacturers in the United States

and around the globe. We've helped

them solve their most complex envi­

ronmental challenges, while enhancing

their reputations as solid environ­

mental citizens.

Whether you need short-term

compliance or a long-term solution,

when it comes to environmental

management, CDM gets it done.

For more information on CDM's
services to industry worldwide,
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Savannah River Test Bed

VOC contamination is one of the nation's
most common environmental problems. In
the past, federal and industrial facilities
used a variety of VOCs as degreasers and
cleaning agents, which sometimes resulted
in serious soil and water contamination.
Traditional technologies such as pump­
treat have proven only marginally effective
in cleaning up contaminated sites to regula­
tory standards in a reasonable time-and in
a cost-effective manner.

From the 1950s to the early I980s, VOCs
used at the SRS site's fabrication facility
were disposed of in a settling basin
- an unlined, open air pit. As
many as two million pounds of sol-
vents may have been disposed in this
manner. The solvents (trich-
loroethylene, tetrachloroethylene)
spread from the settling basin through
the vadose zone, and entered the
groundwater below the basin. An air
stripper installed in 1985 stopped the
contaminant plume, which occupies
about one square mile below the sur­
face, from spreading further. The sta­
bilized contaminant zone makes an
ideal proving ground to test new re­
medial technologies for this common
contamination scenario.

The Technology Center uses the
site to orchestrate "integrated"
demonstrations, in which various
technology developers are brought
together with independent experts.
They work side-by-side in many
facets of the demonstration. sharing
site characterization. modeling and
monitoring information. Cleanup
technologies are studied in context
with new methods for characteriza­
tion, monitoring and related evalua-
tion technologies. Successful systems are
fine-tuned and scaled-up for use at other fed­
eral sites and licensing to the private sector.

In Situ Alternatives
The conventional way to remove ground­

water contaminants - pump-and-treat - has
been used extensively at SRS. Indeed. more
than 300.000 pounds of solvents have been
removed from more than two billion gallons
of groundwater at the site. But pump-and­
treat has its limits. It can be a slow, costly
process. with little guarantee of reducing con­
tamination to drinking level standards.

Cleaning up contaminated soil and water in
place. rather than removing and treating,
promise improved effectiveness while reduc­
ing time, cost and worker exposure. At the

ENVIRONMENTAL PROTECTION

SRS Integrated Demonstration, several new
in situ technologies using horizontal wells
were tested and compared.

Horizontal drilling, developed by the pe­
troleum and utility industries, has proven very
effective in conjunction with various cleanup
technologies because it provides improved
access to the subsurface. Although the wells
initially cost more to install, their increased
efficiency saves on overall cost. Four different
drilling methods were compared for technical
performance and cost effectiveness.

Cleanup technologies

are studied in context with

new methods for characterization,

monitoring and related

evaluation technologies.

Successful systems are

fine-tuned and scaled-up for use

at other federal sites and

licensing to the private sector.

Air Stripping
In the first of many remediation technolo­

gies demonstrated at the site, two horizontal
wells were installed into highly contaminated
soils under an old process sewer line that had
leaked VOCs into the subsurface. One well
was installed below the water table, within
the contaminated zone; air is injected into
this lower well. The second well, installed
above the water table, is used for vapor
extraction.

In the first phase of the demonstration, the
upper well was used alone in a simple soil
vapor extraction demonstration - basically
"vacuuming" contaminants out of the soil.
With only the single horizontal well, rather
than traditional vertical wells previously

tested at the site, the contaminant removal
rate increased five-fold. When air was
pumped into the lower well and removed
through the upper well, the removal rate in­
creased another 15 percent and added aquifer
cleanup to the process.

During the 20-week demonstration, 16,000
pounds of solvents were removed. That feat
equalled the work of II pumpand-treat wells
pumping 500 gallons per minute.

Los Alamos National Laboratory conduct­
ed cost analyses of the two technologies ­
and found a cost savings of approximately 40

percent using borizontal well air
stripping over pump-and-treat.
In situ air stripping proved most ef­
fective at removing VOCs from the
vadose zone, above the water table,
spiriting them out of the soil before
they entered the groundwater. This
fact makes it attractive as an en­
hancement to pump-and-treat sys­
tems, in which the older technology
is used to control migration of the en­
tire contaminant plume while in situ
air stripping is deployed at source
areas and hot spots.

Bioremediation Techniques
A concurrent demonstration at the
site examined techniques to spur nat­
urally occurring bacteria to degrade
VOCs where they lie.

Bioremediation offers several ad­
vantages. First, contaminants are de­
stroyed, not merely moved from
groundwater to air. The process does
not produce toxic "daughter" prod­
ucts such as vinyl chloride and
dichloroethylene. Bioremediation
can also reduce the cost and time of
remediation projects - Los Alamos

National Laboratory analyses show that it
could take more than 10 years to remove 95
percent of solvent contamination, while
bioremediation would take less than four
years. At the SRS Integrated Demonstration
site alone, this time reduction would repre­
sent a cost savings of $1.6 million. Along
with the increased efficiency and decreased
cost comes growing public and regulatory
acceptance.

To demonstrate bioremediation tech­
nology at the site, methane mixed with air
was injected through the lower well; gases
were extracted from the vadose zone by vac­
uum and catalytically oxidized to ensure that
no VOCs escaped into the atmosphere. The
methane/air mixture was held constant; then
the methane mixture was alternated with
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Savannah'River Test Bed

A demonstration project at DOE's Savannah River Site combines air stripping and bioremediation to treat soLvents-contaminated soil. The system uses phos­
phate to enhance microbial degradation.

plain air on eight-hour and 36-hours shifts.
Pulsing proved to be more effective than a

constant flow of methane. First, the methane
stimulated bacterial growth. When it was
taken away, the stimulated bacteria turned to
VOCs for nourishment.

Phosphate Added
In a later refinement, phosphate, another

bacterial nutrient, was added to the injected
air. The mineral, which fuels biomass growth
and reaction rates, was shown to reduce the
time needed to destroy contaminants.

Working with Oak Ridge National Lab­
oratory, Pacific Northwest Laboratory, the
University of Tennessee and Ecova Corp.,
the SRS team developed a system called
PHOSter, which involves controlled addition
of a relatively safe form of organic phospho­
rus (normally triethyl phosphate) to the in­
jected air. This provides for a more uniform
"time release" stimulation. The addition re­
sulted in major improvements in the in situ
destruction of chlorinated solvents. In an­
other test, by a customer who used the

16

PHOSter technology at a petroleum biovent­
ing site, the result was a five-fold increase in
the bioremediation rate in the first 40 hours.

The demonstration yielded a marked de­
crease in the concentrations of TCE and
PCE. Water contamination decreased by as
much as 9~ percent, below drinking water
standards and even below the detectable
limit of two parts per billion in some wells.
Concentrations in soil gas declined by more
than 99 percent; by the end of the demon­
stration, we were unable to detect any soil
gas concentrations of contaminants in most
areas. Sediment concentrations of TCE and
PCE declined from !OO parts per billion to
non-detectable concentrations in most areas.

Licensing Opportunities
DOE has received a patent on the biore­

mediation technology and 14 companies
have purchased licenses to use it. One,
Phillip Environmental Services Inc. (former­
ly Burlington Environmental), is already
successfully applying it at a private industry
cleanup site and is also using the technology

as the basis for bids on several additional
remediation projects.

DOE actively encourages the sharing of
expertise with private industry, either
through licensing agreements like these, or
through Cooperative Research and Develop­
ment Agreements. Moving the technologies
developed or demonstrated at SRS into the
marketplace is one of the best ways to ensure
that the nation gets full benefit from its in­
vestment in the site.

New technologies hold great promise for
our ability to clean up and restore the envi­
ronment. To be used effectively, however,
they must be chosen carefully, with great at­
tention to applying the right technology to a
given problem. When a technology is ade­
quately demonstrated, using our federal fa­
cilities as a test bed, these decisions can be
made with confidence.

Terry Hazen, Ph.D., is aFellow Scientist a/the Sal'annah River
Technology Center, Aiken, S.c., specializing In environmental
microbiology and bloremedia/lon.
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Public-Private Partnering
Gains Success Stories

By Jessica Cogen

By working

to other sites.

and evaluation,

the value of cost

Partnering with the federal government also
increases opportunities for funding a full­
scale demonstration. DOD, DOE, and EPA
each invest significant resources in the

demonstrations. In one case - the
McClellan Air Force Base Public-Private
Partnership - on-site activities are funded

almost exclusively by the U.S. Air Force
and EPA.

the regulators involved have an incentive to approve the technology's

use at similarly contaminated sites elsewhere. When private compa­
nies return to their own sites, they can propose to their regulators a
technology with an established record of regulatory reviews and ap­
provals.

Future Partnerships
Three new public-private partnerships are

currently being developed by Clean Sites:
Joliet Army Ammunition Plant. Located
outside of Joliet, Illinois, the Joliet Army
Ammunition Plant is an Army ordnance
manufacturing plant and depot. Shallow soil
and groundwater at JAAP are contaminated
with explosives and metals. Innovative re­

mediation technologies at the facility will
be influenced by its future land use.

An Illinois commission has recommend­
ed that the site's 37,000 acres be divided
into two industrial parks, a National

Cemetery. a county landfill, and the balance to Federally or State­
managed conservation and recreation areas.

Several private companies. including Alliant, DuPont, Hercules,
lCI, and Thiokol have indicated an interest in partnering with the
U.S. Army, EPA and the State of Illinois to evaluate innovative ap­
proaches for remediating the site.

Massachusetts Military Reserve. Groundwater at the Massa­
chusetts Military Reserve (MMR) in upper Cape Cod, Massa­
chusetts, has been contaminated by a variety of industrial practices
over the last 50 years. Three plumes targeted by the project contain

and applicability

the partners enhance

collaboratively to shape

technology development

and performance data -

Public-private partnerships are fast becoming a preferred way to
develop innovative remediation technologies. Many companies, in­

cluding AT&T, Dow Chemical, General Electric, Phillips Petroleum,
Southern California Edison and Xerox are taking part in such pro­
grams, which seek to harness both private-sector and public re­

sources to spur development of innovative
remediation technologies.

In recent years, Clean Sites, a non-profit
organization that seeks to improve the
process of cleaning hazardous waste sites,
has worked under a cooperative agreement
with EPA's Technology Innovation Office to

develop these partnerships. One key aim is
to gather hard data on performance and
costs for full-scale implementation of inno­
vative remediation technologies - many of
the which have been bench- and pilot-tested
but lack a track record of successful field
applications.

Private-sector Perks
Companies seeking to clean up their own

contaminated sites can gain much from par­
ticipating in a public-private partnership at a
government-owned site. Participants gain
immediate access to full-scale cost and per­

formance data on technologies that may be
too risky or expensive for them to investi-
gate on their own. Private-sector partners
can help shape the technology evaluation plans to make them mean­
ingful to their own sites and can observe first-hand how technologies
perform in the field.

Another important benefit is the close involvement of federal and
state regulators in these partnerships. By participating, private firms
gain access to federal and state technical expertise and opinions on

remediation problems. This degree of interaction can lead to new
ideas and a better understanding of the issues regulators must con­
sider in making decisions concerning site remediation. If remedia­
tion technologies meet the cleanup objectives at partnership sites,
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Bringing private sector know-how and federal

resources together to spur cleanup

technologies is winning converts.
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More than 200 remediation managers. technology developers and others gathered at McClellan Air Force Base last/all to review the progress a/two innovative
technology demonstrations.

tetrachloroethylene, trichloroethylene,
dichloroethylenes, and dichloromethane.

Under the partnership, MMR will imple­
ment an experimental remediation technol­
ogy - which incorporates a passive wall of
fine iron particles that stimulates the reduc­
tive dechlorination of certain solvents - and
pay all costs associated with site cleanup.
Participating companies will provide input
on the technical issues relating to design
and monitoring of the field-scale system

APRIL 1995

and may share the cost of the evaluation
program. EPA may evaluate the technology
and prepare a report to the public and EPA
regional offices. State agencies may serve
as regulatory and technical advisors and
work with EPA to disseminate data to tech­
nical and regulatory staff, and to the public.

Naval Air Station, North Island. The
Naval Air Station, North Island, San Diego,
has 12 sites targeted for restoration. Of par­
ticular interest is Site 9, the Chemical Waste

Disposal Area, contaminated with solvents,
paints, caustics, acids, plating solutions and
heavy metal sludges, degreasers and oils.

Clean Sites is working with the Navy
Environmental Leadership Program to iden­
tify, test, and evaluate innovative remedia­
tion technologies at the facility. One tech­
nology, catalyst-enhanced bioremediation,
has already been identified for potential
partnership evaluation. Additional technolo­
gies will be reviewed in summer 1995.
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Public· Private Partnerships

Current Partnerships

Field work is already underway at three
public-private partnerships: McClellan Air
Force Base, DOE's Pinellas Plant and
DOE's Paducah Gaseous Diffusion Plant.

The partnership at McClellan Air Force
Base in Sacramento is evaluating two
promising hazardous waste cleanup tech­
nologies: Two-Phase Extraction - a high
vacuum extraction system for remediation
of volatile organic compounds in soils and
groundwater: and a photolytic destruction
process that uses ultraviolet light combined
with a chemical reaction to destroy vapor­
phase chlorinated hydrocarbons.

At the Pinellas Plant, a former weapons
component manufacturing complex in
Pinellas County, Florida, contamination in­
cludes trichloroethane, methylene chloride,
and vinyl chloride, in a very shallow, sandy
aquifer covering approximately three acres
at the plant. Innovative technologies that
could be tested at the site include rotary
steam drilling, dynamic stripping, in-situ
anaerobic bioremediation. and membrane
separation. Selected innovative tech nolo-

gies will begin their demonstrations this
fall, with evaluations expected to run be­
tween one and two years.

Funding for the partnership is provided
by DOE's Office of Environmental Restora­
tion and the ITRD Program. Research
efforts being conducted by some of the pri­
vate partners are funded jointly by the ITRD
Program and private partners themselves.
The private partners are also contributing
significant research and development expe­
rience to the technology evaluation.

Installation of a large-scale electro­
osmosis test is underway at a TCE-contam­
inated site at DOE's Paducah Gaseous
Diffusion Plant. The demonstration, which
will operate throughout the winter, is being
conducted under a DOE contract with
Monsanto. The goal is to jointly research,
dev~lop, and demonstrate the ability of the
so-called "Lasagna" technology to treat
multiple contaminant types in situ. Named
for its layered structure, this technology
rei ies on low-voltage electrical current to
move contamil1cued groundwater through

specialized trealment zones. Depending on

contaminants and site conditions, the
system can be designed to move ground­
water either horizontally or vertically
through the zones.

Technical papers reporting the results of
this test will be developed and made avail­
able to the public through DOE and
Monsanto. Phase ll, pursuing bioremedia­
tion techniques. will take place at two U.S.
Air Force Base sites offered through the Air
Force Center for Environmental Excellence.

These partnerships mark the first time
that potential users, developers and commu­
nities near sites are working together to try
new technologies. There is much to be
gained for all involved in this cooperation.
By working collaboratively to shape tech­
nology development and evaluation, the
partners enhance the value of cost and per­
formance data - and applicability to other
sites. Success at these sites may well pave
the way for better, faster and cheaper
cleanups.

Jessico Cogeo is mmlllger oj pl/blic offoirJ ,..itb Cleoo Sites,
Alexol/drio. III.
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Cost or risk factors may influence site managers to consider aggressive cleanup methods.

Using Ozone to Speed Up
Air Sparging

When time is of the essence, substituting ozone for air can make fast work of in situ
sparging oforganics-contaminated soil and groundwater.

By Christopher H. Nelson
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T
ypically, the objective of soil and groundwater re­
mediation is to achieve compliance at the lowest
possible annual cost. But in some instances, time
may be more important than money. When potential

liabilities involve too much risk, a facility may opt to elimi­
nate the risk as soon as possible. ~, environmental liabilities
at a site may stand in the way of unrestricted property use or
transfer. A site owner may even calculate that a quick cleanup
will achieve the lowest total cost for remediating the site.

Aggressive Techniques
Whatever the motivation, aggressive treatment technolo­

gies occupy an important niche in the remediation arsenal.
And over the past five years, one such technology, soil vapor
extraction (SVE), has been widely used to quickly remove
volatile organic compounds and promote bioremediation of
semi- and non-volatile compounds in unsaturated soils. An

otherwise successful advancement in in situ remediation,
SVE is hampered when the contamination lies in saturated
soils, which present a barrier to vacuum-induced air flow.

More recently, SVE technology has been enhanced by pro­
viding a controUed injection of air into the saturated zones to
maximize contact with contaminants. This subsurface injec­
tion technique, called "sparging," can finish in less than two
years what would have taken 5-10 years to clean up with
pump and treat systems.

The newest enhancement - one that promises to speed in
situ treatment of organics-contaminated soil even further - in­
volves use of ozone. Careful application of ozone in sparging
treatments can remove recalcitrant organic compounds, such
as chlorinated ethenes and complex aromatics which are often
resistant to more traditional approaches such as aerobic biore­
mediation and volatilization.

Ozonatiori, as it's known, promises to be a "power tool" that
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can aggressively treat contamination and
yield a rapid cleanup. It also holds value as
a final polishing step to bring contamina­
tion to regulatory target levels when re­
moval rates by traditional means have de­
clined.

Oxidizing Ability
When ozone, a highly reactive gas, is

sparged into hot spots of contamination,
what used to take years to clean may be ac­
complished in a matter of months. There
are several reasons: when ozone makes di­
rect contact with contaminants, oxidation
occurs very rapidly, often in seconds; ozone
is 12 times more soluble than oxygen in
water, so it dissolves easily in groundwater
when properly mixed; complex organics are
generally broken down to carbon dioxide,
water or simpler molecules that are
amenable to secondary aerobic biodegrada­
tion; ozone gas moves easily through soil
and groundwater when introduced properly.

Over the past two years, Groundwater
Technology has used ozonation in 15 labo­
ratory and field studies at diverse sites rang-

ing from Montana to Australia. Removal ef­
ficiencies ranging between 35 and 98 per­
cent have been achieved in a matter of
months for contaminants resistant to con­
ventional on-site treatment systems such as
bioremediation and volatilization. More
pilot testing, laboratory studies and the first
commercial applications will take place
later this year.

Key Applications
Ozonation is likely to be used as a key

component within an integrated, multi­
technology treatment system, rather than as
a stand-alone technology. For example, a
proposed approach for site restoration in·
volves removing high concentrations of
contaminants with air sparging or separate­
phase recovery. Ozone can be used at this
stage for rapid degradation of contaminants
not readily treated with volatilization.
Introducing ozone in the saturated and un­
saturated zones can quickly complete the
degradation of residual solvents. It can also
be applied in a vapor reactor to ensure all
harmful off-gases have been destroyed and

Ozonation: How It Works
Ozone oxidizes organic contaminants in

two ways: by direct oxidation and by gen­
erating free radical imermediates such as
hydroxyl radicals. Contaminants most con­
ducive to direct oxidation include aromat­
ics such as PAHs and chlorinated ethenes
such as trichloroethylene and dichloroeth­
ylene.

A wider range of organic contaminants
can be oxidized by free radicals, including
halogenated solvents, pesticides and
aliphatic hydrocarbons. Free radicals are
commonly formed by decomposition of
ozone in water under alkaline conditions,
exposure of ozone to UV radiation, 'and
reaction of ozone with hydrogen peroxide.

The generation of free radicals is direct­
ly related to site-specific soil and ground­
water conditions. The concentration of free
radicals can be limited by the presence of
high organic carbon, alkalinity (in the form
of carbonates and bicarbonates) and certain
metals. Treatment rates for free radical re­
actions are generally much faster than di·
rect ozone reactions.

ECO WASTE
SOLUTIOI'olS
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Air Sparging

Using ozone, air sparging or one sire lowered peE levels in groundwater from 670 ppb to less than 30
ppb in /60 days.

Fugitive Emissions Thsting
Milco Safety Rental is the distributor of the all-new Detecto­

Pak~ OVO, designed for fugitive emission testing and ideal for
all VOC investigations.

The DP OVO has easily refillable fuel cylinders and uses a
dependable, rechargeable long-life battery pack. Six sensitivity
ranges detecting from 1 to 10,000 and up to 100,000 ppm with
a built-in dilutor and asampling pump for Quick response, the
DP OVD comes with a large analog meter and is provided with
intrinsically safe connectors so that your dataloggers can be used.

• Ulgh quality • Simple operation • Lower cost

• Meets EPA Method 2 t requirements

• Easler maintenance • Intrinslcall)' safe
For more information, call 800·775-1738. FAX 713-947-1738

MILCO SAFETY RENTAL

Milco SafeLy Rental. 9033 Monroe Road, Houston, TX 77061
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used aboveground to remediate soils in en­
gineered treatment cells.

Ozone can even provide a boost to biore­
mediation. Ozone decomposes to oxygen,
which is necessary for aerobic bioremedia­
tion. It can also break down some contami­
nants into constituents more amenable to
bacterial degradation. At high concentra­
tions, however, ozone can act as a sterilizing
agent and stifle microbial activity.

Not a Cure-all
Of course, ozone does not react effective­

ly with all contaminants at all sites. The key
to using ozonation is a treatability study.
The study determines if ozonation will
work within a site-specific soil or ground­
water matrix, and what design and opera­
tional steps might be utilized to enhance
system performance.

There are several health and safety con­
cerns in using ozone to treat contaminated
soil and groundwater. Ozone is very reac­
tive and will allack incompatible system
materials. Also, it is an OSHA-regulated
substance that requires control of ambient
discharges and strict adherence to health
and safety procedures.

A Promising Tool
The power of ozone for treating organics

has been known for more than 100 years.
The Dutch began using ozonation as a dis­
infectant and to remove organics from
drinking water in 1893. This application is
still widely used today. Ozone has also been
used to treat organics in industrial waste
streams. What's novel is the application of
ozone to treat hazardous wastes on site.

At present, the best commercial candi­
dates for ozonation are sites with chlorinat­
ed solvents. polycyclic aromatic hydrocar­
bons (PAHs) and PCP. A substantial body of
research exists on these contaminants, and
they are proving to be highly treatable with
ozone. Because the application of in situ
ozonation is closely connected with air
sparging, companies that have ongoing air
sparging systems are ideal candidates for
ozonation, if faster or more thorough re­
moval is desired.

[n the past decade alone. new treatment
technologies have halved the time needed to
treat many environmentally impacted sites.
Ozonation could well halve treatment times
once again.

Chrisropher H. Nelsoll is lechllology COlllllleiriali:ariolllllallo,
ger wilh Gmlllll/wlIler Tecllllologv /lle.. based il/lhe ('olllpalll"s
NomOI/I!. Mass. heodql/anm.
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Remediation Focus

Case Study.'
Vacuum Extraction Harnessed

for Emergency Cleanup
When benzene was found in the municipal drinking water ofa Louisiana municipality,

there was no time to waste - and aggressive use of two-phase vacuum extraction
solved the problem in a month's time.

By Michael J. Costa
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The traditional response to this type of con­
tamination has been to treat the tainted water
at the wellhead - using carbon adsorption or
air stripping, for example. But experience has
shown that many years of treatment is often
needed and the annual cost of maintenance,
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the source of the hydrocarbons; that significant
quantities of hydrocarbons were still present in
the shallow soil and groundwater; that those hy­
drocarbons were likely to migrate towards the
well; and that cleanup of the source area was es­
sential to restore groundwater quality.

~.

e
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E

~L- ---'

Editor's Note: The cleanup project described
below was selected by the Consulting
Engineers Couneil ofPennsylvania for a /994
Engineering Excellence Honor Award.

A
routine groundwater quality investi­
gation conducted by the Louisiana
Department of Environmental Quality

in 1993 revealed water supply contamination
in a municipal well. Underground gasoline
storage tanks, which had been removed in
1990, were the suspected source of the conta­
mination. The tanks sat just 70 feet away from
one of the city's water supply wells, and test­
ing revealed gasoline hydrocarbons, including
benzene, in one of the wells.

While the hydrocarbon concentrations were
within regulated levels, state authorities asked
the former tank owner to investigate. At that
point, my company, BCM Engineers, was
called in to trace the source and pathway of
the hydrocarbons, recommend response ac­
tions, design, install, and initiate a cleanup,
conduct sampling and document resulls.

We collected and analyzed soil samples and
constructed wells to collect and analyze water
samples and determine the hydraulic character­
istics of the groundwater system. It became
clear that the site of the former USTs was in fact
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Vacuum Extraction

monitoring, and reporting can reach tens or
hundreds of thousands of dollars. Our goal
was to provide a rapid treatment solution at a
low one-time cost.

Vacuum Extraction Selected
We chose to remove the highest concentra­

tions of hydrocarbons in the soil and ground­
water using Two-Phase Vacuum Extraction
(TPVE). The technique extracts vapor (Phase
1) and liquid (Phase 2) from the subsurface by
applying a vacuum to a well or trench in the
contaminated region to induce flow out of the

well or trench. The vapor flow through the
ground causes the volatilization of some sub­
stances that may be present in the vadose zone
and can accelerate the natural biodegradation
of others. The water flow out of the ground
helps remove substances dissolved or sus­
pended in water and can help to control or re­
verse the spread of a groundwater plume.

With TPVE, two-phase flow is established
by controlling the flow of air and vapors into
the trench conduit or well casing so that they
enter at the rate needed to carry liquids to the
point of removal. Air/vapor flow is controlled

by the selective placement of screening, tak­
ing into account the hydrology and the pneu­
matic conductivity of the site. A priming
method can also be used. Since liquid is trans­
ported pneumatically, no mechanical pumps
are needed in the subsurface. Equipment and
maintenance requirements are fairly straight­
forward compared to other soil and ground­
water remediation technologies.

One major benefit of TPVE is that the rate
of liquid extraction can be greatly increased
over that of conventional pumping. The appli­
cation of vacuum to a well or trench increases
the driving force (head) that causes liquids to
flow in the subsurface hydraulic system.
Liquid flow is further accelerated by entrain­
ment by the vapors sucked to the TPVE ex­
traction point. The combined effects of in­
creased driving force and entrainment can re­
sult in a hundred-fold increase in the yield of
a low-yielding aquifer. Increasing the yield of
a groundwater extraction point has the benefi­
cial effect of creating a greater capture zone so
that fewer extraction points are needed to
achieve hydraulic control of the contaminant
plumes.

A second benefit ofTPVE is that it lowers
the water table, exposing contaminants that
were previously trapped below the water
table. This results from the greater total head
pressure and from eliminating the maximum
drawdown constraint of mechanical water
pumps.

Speedy Cleanup
BCM recommended a one-month emer­

gency response action at the site, using TPVE
to remove hydrocarbons from the shallow sub­
surface and to minimize the potential for con­
tinued migration to the deeper portion of the
aquifer.

With Louisiana's approval, we commenced
the cleanup. One month's operation resulted
in the removal of 450,000 gallons of contami­
nated groundwater and more than 1,000
pounds of hydrocarbons. The speedy removal
of contaminated water and the bulk of the hy­
drocarbons and quick restoration of ground­
water quality exceeded all expectations. The
Rayville water supply was remediated within
a one-month period for less than $30,000.
Analysis of water samples showed no de­
tectable benzene more than a year after the
cleanup ended.

Michael1. COSIll is lead desigll ellgilleerfor TPVE projects with
SlIIith Ellvirolllllelllal Techllologies Corp. (fonllerly HCM Ellg·
illeers IIIC.), ill their PIYlllolllh Mee/illg, Pa. office.
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Sky King.

Frank McCowan, aMohave, keeps an eye on the sky, as well as on operations at Westates Carbon
reactivation facility built on Colorado River Indian Tribes land, Parker, Arizona.

"Trust the sky to tell you when something is wrong. The sky is beautiful and very clear here. Except when the
smoke blows in from the fires at Santa Ana, some 400 miles away." Frank McCowan, afull Mohave Indian, lives
once again in his ancestral home, the Colorado River Indian Tribes reservation. "I came back here from abig city
because the sky was polluted." It is only natural that Fra'nk feels as much at home in the sky as he does on the
ground. An ardent basketball player and kite flier, he is always striving to get airborne, to reach alittle higher.

Frank is also the head operator for our Westates Carbon reactivation facility, located entirely on the reservation.
"The plant recycles used carbon, making sure that impurities are safely removed. Getting approval for this plant
was not easy. We are very protective of the land here and 'Avil Asquil', our sacred mountain, stands only afew
miles from this spot. So the plant had to meet our strict tribal guidelines as well as pass all federal and state
restrictions. Iknow everything is right with this plant because Ialso helped to build it. As aMohave, I have a

sense of being part of agreat scheme. It is in my blood memory. The sky, the water, the land belong to us only as
long as we belong to them. Many things are different today, but these universal truths remain the same."

To find out how the committed people of Wheelabrator can help bring abalanced approach to your trash, air and
water pollution problems, call us at 1-800-682-0026.

Wheelabrator Technologies Inc.
Where environmental quality comes first.

A'MIii< Technologies Ccrnpany
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EPA's EM Rule: Gone Too Far?
T

he implementation of the Clean Air Act Amendments of 1990 has
recently come under intense Congressional scrutiny as the U.S.
Environmental Protection Agency is forced to consider the twin

reform objectives of risk assessment and cost-effectiveness. Indeed, the
Senate Republican Regulatory ReliefTask Force listed pending Clean Air
regulations among its top two worst-case examples of regulatory abuse.
And the House Majority Whip has even proposed repealing the 1990
Amendments altogether.

In recent testimony, EPA Administrator Carol Browner responded to
these criticisms by pledging to implement the Clean Air programs Ilexi­
bly and to eschew an "out-moded, top-down, one-size-tits-all solution to
every environmental problem." Unfortunately, as EPA undertakes the im­
plementation of its "enhanced monitoring" (EM) program, many of the
same claims of regulatory excess are being made.

Some Specific Objections
Based simply upon two words in Section 114(a)(3) of the Act, the EM

proposal has been used to justify a far-reaching continuous monitoring
program for stationary sources that many industry critics believe is un-

EN
Designed to all
recognized building
and fire codes

Anchor systems
requiring no
footings or
foundations

Modular accessory
packages

Installed quickly,
safely, with minimal
material handling
equipment

justifiable on a cost-benefit basis. Even after extensive presentations by
the regulated community, EPA persisted in proposing a program based
upon protocols under which the stringency of the underlying regulations
are increased.

Among the many groups that have commented upon the EM proposal.
is the Gas Processors Association (GPA). a group of 150 companies en­
gaged in the processing of liquid products from natural gas. The GPA re­
cently pointed to these specific objections:

• Use of Protocols: In its current form, the proposed EPA program is
based upon the use of "presumptively approvable protocols" which are to
be developed by EPA. Even with the use of these protocols, it is inevitable
that innumerable case-by-case protocol reviews will be required by a state
agency, due to the diverse emission sources and variety of equipment
used by owners and operators, not only in the natural gas liquids indus­
try, but in other industries as well. Due to the complexity of the EM pro­
gram requirements - easily the equivalent of the Internal Revenue Code
- it will be nearly impossible for a permittee to predict reliably the out­
come of its EM plan submittal. Because an EM plan may be part of the

cO//lilll/ed 011 /)(I}W 49
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Today, you need environlnental insurance to he in
an environmentalhusiness.

Environmental companies operate in a world filled with risk created by complex business problems and a web of

ever-changing regulations. Faced with financial and liability uncertainties, failure to obtain proper environmental

insurance protection could ultimately lead to business failure.

e
ECS

Underwriting,
Inc.

An ECS Comparrf

THECIIOICE

Reliance National

If your business is environlnelltal, you 11ave an environmental exposure, and your current

insurance may not provide the environmental coverage you need. Don't find out the hard way.

Call800-ECS-1414 and talk to the experts at ECS Underwriting today.

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 provides a stronger array of environmental insurance products. That means transporters,

generators, consultants, contractors, treatment facilities and many others can properly address

environmental liability exposures. When you do, you benefit from a level of experience and

service, unsurpassed in the insurance industry ... and available orJy through ECS Underwriting.

Environmental insurance protection for \Vorldwide industry.

Offering: AutollJolJilc Liability & Physical Damage. Consultants Environmental Liability. Contract SUTety. Contractors Pollution Liability

Errors & Omissions. Excess Liability. General Liability. Pollution & Remediation Leg'al Liability. Pollution Clean-ul'

Pollution Lei!tal LialJility • Products Liahility. Property & Inland Marine

520 Eaglevlcw Bo"lcv,,,J, 1'.0. Box 636, Exlon, I'A 1934.1. 0, call 1-800-ECS-14.14 (In I'A 610-458-0570), FAX 610-458-8667.
Programs art.! undcrwrill~'11 by Rclianc{' Natiollall nJc1Il1lit'Y Company. a mcmber of thc Rcliance Insurance Gr'Jup.
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Enhanced Monitoring:
ACompliance Primer

The EPA's proposed rule on Enhanced
Monitoring is among the most far-reaching re­
quirements under the Clean Air Act

Amendments of 1990. The objective of the EM rule
is to create a continuous means of certifying compli­
ance under CAA's Title V Operating Permit
Program. The rule is complex, requiring companies
to develop their own monitoring protocols. It will
likely re ult in substantial monitoring costs to indus­
try.

When adopted in final fonn, the EM rule will be
codified in a new Part 64 of 40 CFR. But the final
rule, already delayed once while EPA sought further
comments, could be pushed back further as con­
cerned state and industry representatives continue to
request changes. Most recently, EPA proposed a
phased-in approach that would implement EM rules
over a five-year period. Under this proposal, facilities
would be required to meet EM regulations under
EPA protocol - non-mandatory guidelines that
apply to specific industries. Changes afoot in
Congress, including a proposed regulatory moratori­
um, could further delay the rulemaking.

When it does become effective, the EM Program
will be implemented primarily through the Title V
Operating Permit Program, as well a through state
preconstruction programs for new and modified
sources (under Subtitles Cand 0 ofTitle n. Sources
will have to suggest EM protocols in their operating
permit applications. State Implementation Plans
(SlPs) will be revised to clarify that other te ting and
monitoring methods may be used for determining
compliance with standards.

EM Objectives
The rules establish a process for choosing moni­

toring methods and require that monitoring data be
used for determining and certifying compliance as
either continuous or intermittent over a given period
of time. The stringency of the underlying limitation
or standard will not change.

EM will make enforcement much easier for EPA,
states and citizens and substantially increase liability
exposure for affected facilities. EPA has stressed
some of the net benefits associated with the EM pro­
gram, including their claim that it will lower the
long-tenn overall cost of air pollution control by de­
creasing the need for command and control regula­
tions. Better monitoring will also help cut operating
costs by alerting owner/operators to potential control

device or operating process problems, the agency
says. And the program could pave the way for emis­
sions trading and other economic incentive programs
by generating detailed baseline emissions data.

Industry representatives have countered that the
cost of installing and operating continuous emissions
monitoring systems are prohibitive.

In a July 15, 1994 letter to EPA Administrator
Carol Browner, representatives of the American
Petroleum Institute, the Chemical Manufacturers
Association and other industry groups expressed
"grave concerns" that the rule would "derail the Title
V program ... by imposing massive additional bur­
dens on the states."

Who's Affected
The enhanced monitoring program's applicability

provision is contained in Section 64.1. Applicability
is based on characteristics of the facility and particu­
lar emissions units at the facility.

The latest version of the proposed EM rule would
apply only to emission units with the potential to
emit more than 100 percent of the applicable "major
source" threshold. The original proposed rule would
have applied to units with potential emissions ex­
ceeding 30 percent of the major source threshold.
The applicahle emissions levels at unit sources are
still subject to change, however.

For example, in an attainment area where a major
source emits 100 tons per year (tpy) of a criteria air
pollutant, enhanced monitoring is required for any
emissions point that is subject to federally enforce­
able limits and has the potential to emit 100 tpy. In
a serious non-attainment area, on the other hand,
where a major VOC source emits 50 tpy, EM is reo
quired for any applicable emissions unit or point that
has the potential to emit 50 tpy.

EM will not be required at all major sources, how­
ever. Many large sources contain numerous emis­
sions units and although aggregate emissions may be
high, emissions from any particular unit may be low.

To ensure that emission reductions, whether under
a "bubble" fonnula or other averaging scheme, are
actually achieved, the source must add the emissions
potential of all the units included in the averaging or
trading scheme. If the total number exceeds 30 per­
cent (or 100 percent, if revised as anticipated) of the
major source threshold, enhanced monitoring must
be conducted at all of the units. Industry representa­
tives are clearly not happy with this provision, since

By Daphne V. Economou
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Enhanced Monitoring

in their view it would discourage use of more
cost-effective market-based emission reduction
methods. The expected increase in the applica­
bility threshold should improve this situation.

Fugitive emissions - releases from sources
other than stacks or vents - may be looked at
cOllectively on a process-wide or a facility­
wide basis. If collectively they exceed 30 per­
cent (100 percent under the proposed revisions)
of the major source threshold, they're subject to
Part 64 requirements. Multiple point monitor­
ing of fugitive emissions is allowable, but
might not be cost-effective, especially if these
hard-to-measure emissions constitute a large
percentage of the source's total emissions.
Thus, protocols may include facility-wide visi­
ble emission observations; source-wide work
practice standards; or operation and mainte­
nance procedures.

All emissions units covered by Hazardous
Air Pollutant (HAP) standards promulgated be­
fore the 1990 CAAA Section 112 (i.e., those
NESHAPs found in Part 61 of 40 CFR) will be
subject to EM obligations. That does not ne­
cessarily mean that the existing monitoring re­
quirements found in the pre-1990 NESHAPs

will be considered "enhanced," however.
Unlike the "Maximum Available Control
Technology" (MACT) and "Generally
Available Control Technology" (GACT) stan­
dards, there is no assurance the NESHAP spec­
ifications will meet EPA's concept of enhanced
monitoring.

Enhanced monitoring requirements do not
apply to the following: HAP sources subject to
new Section 112 CAAA provisions (40 CFR
Part 63); HAP sources that achieve early re­
ductions; stratospheric ozone-depleting sub­
stances such as chlorofluorocarbons (CFCs);
and asbestos demolition and renovation.

For HAP sources subject to 40 CFR Part 63,
EPA will incorporate enhanced monitoring re­
quirements directly into the standard itself. For
example, the MACT and GACT standards will
include extensive monitoring provisions.
Therefore, Part 64 does not apply.

For HAP early-reduction-program partici­
pants, EPA believes that the monitoring re­
quired pursuant to the permits program is
enough "enhancement."

But the early reductions program is a tempo­
rary program, and theseearly reduction partici-

pants will ultimately need to comply with the
new standards.

Vague Wording
EPA's proposed rule is deliberately vague as

to what "enhanced" means. The preamble
states that this determination will depend on
the circumstances at the particular emissions
unit. In order to achieve "continuous" compli­
ance, EPA says the EM protocol also requires
data collection and analysis capable of quickly
detecting emission deviations. A facility that
thinks its existing or planned monitoring is al­
ready "enhanced" should be prepared to show
that it meets this litmus test.

The proposed rule requires that facilities
specify technical criteria for meeting EM pro­
tocols - and demonstrate that their proposed
EM protocol is best for each emissions unit.
This option provides significant flexibility in
proposing the best type of monitoring for the
specific process. Companies should evaluate
several site-specific factors, such as emissions
unit, control system design, facility operating
processes, the demonstrated margin of compli­
ance, and the potential variability of emissions.

DELTA VANGUARD@ AIR STRIPPERS
REMOVE VOCs FROM GROUNDWATER

Delta Vanguard® Air Strippers purify ground­
water by effectively removing fuel/gasoline
hydrocarbons, chlorinated hydrocarbons, sol­
vents, and certain other volatile organic
chemicals (VOCs). Pre-piped and pre-wired skid
mounted systems are available for economical
low cost installation. Pre-assembled systems
are also factory tested for trouble free start-up.
Iron removal, chemical cleaning, air emission
and other factory assembled and tested
equipment packages, as well as pilot test units,
are also available.
Delta-Pak® structured packing is an ultra low
pressure drop mass-transfer media which
efficiently removes most common contaminants,
including some considered difficult, if not
impossible, to strip while providing maximum
resistance to fouling. Various other types of
packings, as well as different column materials
of construction, are also available.

• Data storaga, assessment and
compliance, all In ona packaga.

• Fully automatad RCRA basad
statistical & graphical procedures.

• Raadlly accepts Excel, Lotus 1·2·3,
Quattro Pro, dBASE and ASCII files.
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dlffarances, changas, violations & more.

Groundwater
Monitoring Program
Compliance Software

1-800-423-5609
Entech Systems, Inc. - Camden, Maine

OATA STORAGE. ASSESSMENT & REPORTING SOFTWARE

The Monitor System"

~-4tfl TNl tIl'll' 2191 ~1 Ml Illfl

The easiest way to
comply with RCRA
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A02

134 Clinton Road
Fairfield, N.J. 07004-2970
(201) 227-0300
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DELTA COOLING TOWERS, Inc.
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EPA encourages the use of previously estab­
lished EM protocols. In their view, use of es­
tablished monitoring protocols would decrease
the review burden for permitting authorities
and increase standardization in the selection
process. If an established EM protocol is not
appropriate, however, the affected facility must
suggest an alternative. EPA will release EM
protocols covering a variety of industries ­
among the first to be released will cover indus­
trial boilers, some coating operations, and cer­
tain sources subject to new source performance
standards.

To select an EM protocol, companies should
first research EPA protocols, Control
Technology Guidelines (CTGs), and/or
NESHAPs for similar processes. EPA's draft
"Enhanced Monitoring Reference Document"
will provide additional information and guid­
ance. In addition, EPA has proposed a national
clearinghouse and electronic database which
will contain acceptable EM protocols for vari­
ous processes.

Certification Requirements
Compliance cenification under Title V pro-

vides two options: continuous or intermittent.
Compliance certification must be conducted
with the original application submittal, and at
least once a year thereafter. In addition, quar­
terly monitoring repons must be submitted for
each EM protocol. All enhanced monitoring
records must be maintained for five years.

If monitoring data is missing, or a violation
of a limit or standard occurs due to malfunc­
tion, act of God, stan-up/shut-down or other
federally acceptable deviation, an owner/oper­
ator would be able to make a cenification that
the facility is in compliance but that compli­
ance was on an intermittent basis. In the quar­
terly repon, the facility owner/operator would
notify the agency summarizing any deviations
from the protocol. The operator would identi­
fy the deviation duration and indicate that there
was some excusable explanation.

Are There Alternatives?
While EPA's proposed rule saddles affect­

ed facilities with new monitoring burdens,
the best way to avoid the regulatory burden is
to reduce emissions below prescribed thresh­
olds. Limiting production through federally

enforceable permit restrictions and other
emissions control methods can help in this
regard. Some common controls include
scrubbers, bag houses, oxidizers, adsorption
units, emission control seals, biotreatment
technology, cyclones, valve seals/sleeved
valves, electrostatic precipitators, and other
combustion devices.

Regulators hope that the EM rule will im­
prove compliance with standards that did not
previously require much emission monitor­
ing - and make enforcement much easier for
EPA, states and citizens. Industry represen­
tatives will continue to negotiate with the
states over EM terms, which they consider
impractical and too complex.

States have the flexibility to be more strin­
gent than the EPA, however, EPA hopes to
guide consistency throughout the states by
having the general criteria set out in Pan 64
and by providing the states with guidance in
the EM reference document.

Daphne V. Economou is an air quali0' mallager wilh Dallas­
headquanered environmell/al consullingfirm CURA Inc.

ONE STOP SAFETY/HAZMAT RENTALS

-4855

RENTALS
Respirators for Level A & B Protection
Cascade Air Trailers and Systems
Gas Monitoring Equipment
Confined Space Equipment
Industrial Hygiene Equipment

• Abatement Equipment
• Source & Ambient

Monitoring Instruments

Oilind Safety is the environmental industries'
most comprehensive rental company.

<:>:iI:iI1d ,. .
SAFETY

CALL TODAY FOR IMMEDIATE SERVICE OR CATALOG

SUPPLIES
• Calibration Gases

Filters
• Detector Tubes

SERVICES
• Field Supervision
• Air System Refill (On and Off Site)
• Calibration of Instruments
• Equipment Repair

Nationwide Locations
Overnight Service
No Downtime
Reduced Overall Cost

<e9
Pollution Testing Workshop

Its Clean Air Insurance,
Join us in our one of a kind,
hands on training using EPA
approved eqUipment with an in
class simulated stack to run
actual tests in.

The PTW Stack Testing Manual
is the most accurate, complete
and up date source of testing
information available. If you
want to do it right, attend our
workshop first. You will get
results.

~ Pollution Testing
\c.!!y Workshop

(503)761-6145
FAX (503)760-2455
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USTs/ASTs

Secondary Containment and
Leak Detection: AGreat Marriage

New tank designs, including double-walled tanks, simplify leak detection
and minimize contamination risks.

By Wayne B. Geyer and Wayne A. Stellmach

comillued on page 37

port.

The "low-tech" method is simply
to tie a rag to the bottom of a gauge
pole and insert it into the interstice
every 30 days to check for exis­
tence of any liquids.

stice or liquid sensing devices that can sense water or hy­

drocarbons. Other technologies include devices that opti­

cally "see" the liquid or sense liquid pressure forming in

the bottom of a release detection

and EPA agrees.

detection devices,

Combined with release

secondary containment

for UST owners through

this a great marriage be-

tween two technologies -

Typical Choices
Underground secondary contain­

ment tanks come in a two basic va­

containment of the primary rieties. A "Type I" tank - as de­
fined by Underwriters Laboratories

tank and its piping. We call - is a primary tank wrapped by an
exterior shell that is in direct con­

tact with the primary tank. The ex­

terior shell might or might not

wrap the full 360-degree circum­

ference of the primary tank.

A Type II tank is wrapped by an

exterior shell that is physically sep­

arated from the primary tank by

standoffs and wraps the full 360 degree circumference of

the primary tank.

The technology for secondary containment of steel

UST's has advanced significantly over the past 15 years,

and under today's standards, several types of secondary

containment tank constructions are permissible. All these

T
he past decade has seen a proliferation of sophis­

ticated release detection systems for both under­

ground and aboveground storage tanks. But leak

detection alone will not ensure

against contamination. The storage

tank owner who has to spend

$100,000 or more to clean up con­

taminated soil - and much more if

groundwater becomes tainted ­

could have avoided real beadaches

by investing in sound secondary provides the best insurance
containment in addition to leak de-

tection.

Combined with release detec­

tion devices. secondary contain­

ment provides the best insurance

for UST owners through contain­

ment of the primary tank and its

piping. We call this a great mar­

riage between two technologies ­

and EPA agrees.

Monitoring Your Tank
Interstitial monitoring - check­

ing the spaces between the sec-

ondary containment and main tank - can only be done if

the system is designed, constructed and installed to detect

a leak from any portion of the tank that "routinely con­

tains produc!." Double-walled tanks must incorporate a

sampling or test method that can detect a release. Some of

the most common methods for interstitial leak detection

include positive- or negative-pressure testing of the inter-
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Most COll1panies Will Stand
Behind Their Product.
But Will They Stand Under It?
When it comes to product reliability and
safety, Parker stands alone! Designed to
eliminate fluid loss upon disconnection and
minimize air inclusion upon connection,
Parker Dry-Disconnect couplings are ideal
where spillage may cause environmental
contamination and an expensive clean-up.
Viton™ or Nitrile™ seals, Teflon™ back-up
washers, steel or stainless steel springs,
and Tungsten ,Carbide or stainless steel

locking balls are just a few of the advanced
features putting Parker on the leading
edge of dry technology. Ranging in size
from 1/4" to 1" with working pressures up
to 3000 psi, Parker Dry-Disconnects seal
tight and stay tight.

For more information, call: 1-80o-C-PARKER

The Leader In Advanced Dry Technology

OC-457

Parker Hannifin Corporation
Quick Coupling Division
8145 Lewis Road
Minneapolis, MN 55427
PH: 612/544-n81 FAX: 612/544-3418

Genuine Parker Part.

Circle 24 on card.

Parkar
RuidCOn ettotS



The Kwik-DraW" Pump allows reliable, one-handed
sampling, using a wide assorrrnenl ofMSA
derector tubes, to spot rest the annosphere
for to~ic substances. The HalMat
Quad-Port Sampler permits sampling
from four derecror tubes at once.

It's a toxic, corrosive,
dangerous world

out there.

We Know Of Over 3,700 Environmental Hazards.
Your Equipment Shouldn't Be One Of Them

Circle 25 on card.

You can never be too
careful. And you have to
be prepared for anything.

Fortunately, we have
several products that can

help you do just that.

We offer a variety of
HazMat suits, in a

number of different
materials.

Our WorkMask'" II
SCBA is an economical,

high-performance unit
that's designed for both
HazMat and industrial

use. And we have a
full line of portable

instruments for sampling
and monitoring.

We even offer equipment
rental, through HAZCO

Services. They're
available twenty-four

hours a day and seven
days a week.

That way, you can be
prepared for any possible

situation. Which we
think will mean plenty to
those of you who already

have enough danger in
your life.

For more information
about the MSA

HazMat line, call
1-800-MSA-2222.

Wherever you find danger,
you'll find MSA

mEil1

The Advantage~ 1000
low-maintenance,
full-face respirator
weighs 40% less than
conventional full-face

respirators. It's
shown here with
an optional ES~

electronic voice
projection sysrem.

The half-mask,
Advantage 100, is also available.

The Passport'" PID
Organic Vapor
Monitor is the only
humidity-compensared
PID available for
derecting low
concentrations of
volatile organic
compounds .

The Chemrm,r 1/ total

encapsulating suit provides
excellent breakthrough
resistance to a wide range
ofchemicals. Available in
either Berex" (as shown)
or Vaurex" material.



Leak Uetection

- Solutions to Purging or In Situ Methods -

GROUND WATER QUALITY MONITORING

For further informalion on
ground waler qualify moniloring,

call BOO·949-3766

that the interstitial space not be over-pres­
surized.

After the tank has been installed and the
integrity of the tank has been ensured, the
system is backfilled. Many installers then
release the vacuum and place a release de­
tection probe into the secondary contain­
ment monitoring tube.

IVayne Geyer is "ice presidem and IVayne Stellmach is market·
ing managerjar the Steel Tank Institute, aLnke Zurich, iii. trade
association represemingjabricators ojuudergrouud and above­
ground storage tanks.

-IN SITU -
With a Hydrolab Multiprobe, measure
water quality parameters, simultalleously,
in your 2" or larger well where the action
is - the screen.

redox

depth/level

pH

salinity

resistivity

TDS

HYDROLABCORPORATION...
P.O. Box 50116 • AusHn, IX 78763 • USA

Telephone 800-949-3766 or 512-255-8841 • • • .:
FAX 512-255-3106

-PURGING-
If you collect samples, be sure of them;
monitor your purge water for parameter
stability with a Hydrolab Water Quality
Multiprobe/Flowcell system.

temperature

sp. conductance

conductivity

turbidity

dissolved oxygen

%D. O. saturatlon

In the formation, or as part of the purging process, Hydrolab water quality
instruments deliver the accuracy, reliability and flexibility to get the job done
in less time and with lower costs.

has a vacuum, the installer need not con­
duct a separate air pressure test of the pri­
mary tank and the interstice. The vacuum
already ensures that both vessels are tight.

If a vacuum isn't applied at the factory,
the primary tank will typically be tested at
a 5-lb. psi positive pressure. Air from the
inner tank will be brought over to the inter­
stice, where there's a very small volume of
space, assuring the tanks never test beyond
5lbs.

Some air compressors can put out very
significant volumes of air and it's important

cOlllillued from page 34

technologies incorporate some sort of cor­
rosion control along with containment pro­
tections. Common materials used to con­
tain steel primary tanks are steel, fiberglass
reinforced plastic (FRP) and high density
polyethylene (HOPE).

Among double-walled steel tanks, the
most common are the sti-P3, a Steel Tank
Institute quality control standard for a
pre-engineered, factory-fabricated, cathod­
ically protected steel storage tank. Another
popular standard is the ACT-lOa, which is
an STI specification for external corrosion
protection of FRP composite steel USTs.

Another type of containment system is a
jacketed tank where the outer containment
is not steel but a plastic material such as
FRP or HOPE. Two of the more widely
known systems are the Permatank system
(utilizing FRP) and Total Containment's
system (utilizing HOPE). Other systems
exist for FRP secondary contained steel pri­
mary tanks.

Some of the most important factors for a
good secondary containment tank system
are the workmanship of the tank and its
testability. The tank should be built to a na­
tional standard and be subject to quality
control standards typically provided by UL
or STI. Make sure both the primary tank
and secondary containment interstice area
are tested in the factory before the tank is
delivered, as well as at the job site prior to
final backfilling by the installer.

Maintaining Integrity
Vacuum use has become a very common

method to ensure secondary containment
integrity and many manufacturers are ap­
plying a vacuum in the interstice between
the steel walls, or between the steel and the
plastic walls, at the factory.

A tank with the vacuum in the interstice
should be monitored at the job site.
Typically, these tanks are shipped with a
minimum of 13 inches of mercury negative
pressure. (We've noted that many manufac­
turers are actually applying a vacuum of 20
inches of mercury or more, which is com­
parable to a 10 lb. psi negative pressure.)
The tank must hold that vacuum, with a
slight tolerance for variations in atmospher­
ic conditions, for at least 12 hours for
10,000 gallon tanks and 24 hours for larger
tanks.

If the vacuum should drop beyond its tol­
erance, you should do some further investi­
gations to make sure it's tight.

After you verify that the interstice still
Helpitlg preserve our world's water resources
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State Programs Help Light the Way

Manufactured exclusively by Canspec
4919 80th Avenue Circle East, Sarasota FL 34243

PORTABLE, TENSIONED-FABRIC STRUCTURES

makers that they are willing to work to achieve
environmental objectives withoul the need for
additional regulalory mandates. They also pro­
vide an oUlstanding means of improving public
relations with the community.

Successful slate programs. which may be
developed independently of federal input, can
provide incentives to olher states to initiate
similar programs. One of Ohio's mosl effective
P2 programs is a state volunlary initiative
known as Ohio Prevention First. which derives
its name from the waste management or pollu­
tion prevention hierarchy established in Ihe
federal Pollution Prevention ACI of 1990. The
program targets all organizations Ihal generate
pOIiUlion or have specific inlerest in acheiving
poilulion prevemion.

The objective of Ohio Prevention First is 10

CUI the amount of all waste generaled in Ohio
in half by the turn of Ihe century. The Slate
wants Ohio organizations 10 participate by
making reduction commitments and preparing
detailed P2 plans. These plans will identify
cost-effeclive P2 and pollution reduction op­
tions to make Ohio businesses more efficient
and compelilive. The initiative looks beyond
state-specific programs by asking companies to
join several federal P2 initiatives as a portion
of Iheir participation commitment. To date.
more than 140 Ohio businesses have joined
Ohio Prevenlion First and are utilizing a wide
range of slale and federal resources to increase
efficiency and reduce pollution generalion.

R. K'"1 011I11I i.< II /Imgmlll 1I/111111ger ,ri,h Ih, Ohio
Elirimllllll'IIW/ Prol'Clioli Ag,"C1"''< Office of PII/iluilill
Ptfl'l'tIIioll.

Participation Essential
The success of voluntary programs, both na­

tionally and in Ohio, has demonstraled that en­
vironmental progress can be achieved through
non-mandalory P2 initialives. To Ihal end,
Ohio EPA is commined 10 continuing Ihe illle­
gration of volunlary programs inlo current reg­
ulatory structures 10 maximize the range of en­
vironmemal and economic benefits associated
with P2 activities. However, if voluntary pro­
grams are to be realized as long-term environ­
mental policy lools, more participalion is need­
ed. Business and induslry should not ignore
Ihis opportunity 10 show that cooperation can
help protect the environment.

BFABRIC
BUILDING
SYSTEMS, INC.

813-351-6096
FAX: 8 1 3 - 3 5 1 - 1 0 2 0

first large industrial state Green Lights Partner.
The state works wilh U.S. EPA to promote
Green Lighls to businesses and induslries, pro­
vides technical support to program participants
and implements lighting upgrades in each of ils
8,000 state-owned buildings.

Their efforts have already had a big payoff.
Officials expect the upgrades for state-owned
buildings alone will reduce energy- associated
cOSIS by more than $4 million annually and
will prevent the generation of millions of
pounds of carbon dioxide and other energy-re­
laled pollulants from being generated.

Voluntary P2 programs provide companies
with non-threatening ways to raise awareness
of environmental issues, improve lines of com­
munication between business and government
and save money. More importantly, in signing
up for such programs, companies signal law-

• CLEAR SPANS 1O'·200'-ANY LENGTH

• TRANSLUSCENT FABRIC-REMOVABLE

• FABRIC LASTS UP TO 20 YEARS

.70-120 mph WINO LOADS

• UP TO 4' SNOW LOAD

• MIN. OR NO FOUNDATION REQUIRED

FBS ENCLOSES
PROCESSING OPERATIONS
QUICKLY & ECONOMICALLY

Although high-profile pollution preven­
tion programs, such as EPA's 33/50
program, garner much of Ihe anention,

many stale programs playa key role in foster­
ing corporate and municipal participalion in
these larger iniliatives.

Ohio provides an example of how federal
and state voluntary P2 programs work together
to provide businesses opportunities to achieve
POIiUlion reduclions. Ohio EPA's Office of
Pollution Prevention (OPP) supports and pro­
motes a variety of federal voluntary P2 pro­
grams, such as U.S. EPA's Green Lighls
Program. This unique public/privale partner­
ship demonstrates that energy savings and en­
vironmental prolection do not need to be mulU­
ally exclusive.

In 1992, Ohio demonstrated its support for
the Green Lighls Program by becoming the
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P.O. Box 3726.Ann Arbor. MI 48106 USA Fax (313)995-1170

AIR STRIPPING
OIUWATER SEPARATION
SOIL VAPOR EXTRACTION
AIR SPARGING
CARBON ADSORPTION
VAPOR COMBUSTION
GROUND WATER PUMPING
CONTROL PANELS

factory, around the coun­
try and around the clock.
It means full-function wet­
testing of every system,
Site-specific O&M manu­
als, and control panels that perform as
promised. UpTime equipment is built and certi­
fied to start easily and keep on running.

The proof is the enthusiasm of our repeat
customers. See for yourself how the right
treatment equipment makes your job easier.
Call with your site data so we can quote a sys­
tem to match your needs, or schedule a tour of
our facility in Ann Arbor... and find out what
UpTime can do for you.

TQED Treatment Equipment"
1-800-807-3813

Too many ground water and soil vapor treat­
ment systems are sold on low-bid promises

that turn into high-cost startup nightmares and
continuing O&M problems. Gallons per minute
and CFM claims tacked on to an attractive price
often gloss over hidden shortfalls in quality that
you learn about (and pay for) later.

UpTime~ certification delivers a new standard
in integrated treatment equip-
ment - built to be depend­
able and backed by support
you can trust from QED.
If you or your client want
real cost control and on­
schedule cleanup, UpTime
gives you what you need.

UpTime means quality in
design, manufacture, quoting, specification, deliv­
ery, and support. It means the deepest cus­
tomer service staff in the field and at the

The Final Assembly Building is part of the 70,000 square foot facility at QED.
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Building Owners Face New
Asbestos Requirements
Lower exposure tolerances and new recordkeeping/reporting requirements are among

new asbestos requirements facing commercial and industrial building owners.

Ben Blael and Donna
Rodner aTe Im'ironmenral
allaml)'l,'ith Baltimarr·
baJld Weinht/X &Grren
Uc.

40

L
ast year the Occupational Safety and Health
Administration (OSHA) adopted new asbestos regu­
lations that, for the first time, may extend to many

previously unregulated commercial and industrial buildings.
The new regulations lower the permissible asbestos exposure
level in the workplace. They also make a number of techni­
cal changes both in the way various regulated activities are
classified and in the practices required when asbestos is
used, removed, managed or disturbed. The biggest change,
however, is to afford regulatory protection to more workers
in more workplaces. The new regulations' various require­
ments were originally slated to go into effect over the first
few months of this year. However, except for the exposure
level provision, implementation has been delayed until July
10,1995.

Who's Covered?
The new OSHA standards regulate occupational exposure

to asbestos in many business and industrial settings. They
cover general construction and shipyard industries. The gen­
eral industry standard covers not only work commonly asso­
ciated with asbestos, such as brake and clutch repair, but also
custodial workers who clean surfaces, sweep, buff and vacu­
um floors, and wash wall and windows in manufacturing
plants.

Workers in commercial buildings and offices that may
have been built with asbestos-containing materials are also
covered. Thus, many building owners and employers previ­
ously bypassed by OSHA asbestos regulations will now be
covered.

Notification, Training Rules
By focusing on the people most likely to know of previ­

ously installed asbestos-containing materials - building
owners, tenants and any other party responsible for manag­
ing and maintaining records relating to a building - OSHA
intends to protect employees from asbestos hazards in the
buildings in which they work. Specific aspects of the new
regulations are:

Employee Notification. Building owners are required to
notify employees who work in or adjacent to areas known to
contain asbestos materials - or materials suspected of con­
taining asbestos - of the hazards associated with asbestos ex­
posure. Building owners are also required to inform tenants
whose employees occupy areas containing asbestos or the
hazards associated with the material. Even those applying or
bidding for work in or adjacent to areas containing such ma­
terial must be notified of asbestos hazards. Tenants and con­
tractors must in tum relay the asbestos information to their
employees.

Recordkeeping: Building owners and tenants or contrac­
tor employers must exercise due diligence when complying
with these regulatory requirements. Building owners must
communicate the hazards of asbestos-containing material
(ACM) or presumed asbestos-containing material (PACM)
to employees or employers. The building or facility owner
must obtain and maintain information concerning the pres­
ence, location, and quantity of ACM or PACM and relay that
information to workers who may be exposed to the material.
Records concerning ACM and PACM must be transferred to
successive owners. Even if a tenant or building manager is
charged with maintaining records or notifying workers, the
bU'ilding owner will ultimately be held responsible for non­
compliance.

Presumption Concerning Asbestos: As part of the effort
to communicate asbestos hazards to workers, the regulations
establish new presumptions concerning ACM. Employers
and owners must now presume that thermal system insula­
tion, sprayed or troweled surfacing materials, and asphalt
and vinyl flooring installed in buildings constructed before
1980 contain ACM. In addition, any materials the building
owner should have known contained asbestos, based on due
diligence examination of the material, will be treated as as­
bestos-containing for purposes of regulatory enforcement.

The only wayan employer or building owner can over­
come the ACM presumption is by performing a survey of the
PACM to establish conclusively it has no asbestos content.
An accredited inspector must perform the survey by taking

ENVIRONMENTAL PROTECTION
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Legal Watch

samples of the PACM for submission to a li­
censed laboratory, or an industrial hygienist
must use analytical techniques to determine
that the material is asbestos-free. In any area
where airborne concentrations of asbestos ex­
ceed or possibly exceed the permissible regula­
tory exposure limits (now .1 ffccm, down from
.2 ffccm) the building owner or employer is re­
quired to post warning signs and establish an
appropriate protective program. The sign must
read: "Danger: Asbestos: Cancer and LUllg
Disease Hazard, Authorized Persollllel Dilly,
Respirators and Protective Clothillg Are
Required In This Area."

Employee Training: Employers are re­
quired to institute employee training programs
for all employees who are exposed to airborne
concentrations of asbestos at or above the per­
missible exposure limits. The training program
must inform the employees of health effects
associated with asbestos exposure; the specific
procedures implemented by the employer to
protect employees from exposure to asbestos;
and the purpose, proper use, and limitations of
respirators and other protective equipment.

Although the regulatory drop in the expo-

sure limit from .2 to .1 ffccm is not expected to
have a significant impact on how most com­
mercial building operate, the drop could
change how general maintenance and custodial
workers perform their duties. It is easy to imag­
ine a situation in which a maintenance worker
causes a minor disturbance of asbestos-con­
taining pipe insulation, for example. Prior to
these regulations, unless the quantity of as­
bestos released reached the level of .2 f1ccm,
the disturbance would be considered minor and
would not warrant any funher action.

Now, disturbing a significantly smaller
quantity of asbestos would be classified as an
asbestos exposure problem, requiring any em­
ployee working in the impacted area to use res­
pirators.

For those employees who perform custodial
or housekeeping operations at a building or fa­
cility which contains ACM or PACM. the
owner or employer must provide an asbestos
awareness course. At a minimum, the course
must inform employees of the health effects as­
sociated with asbestos exposure. locations of
ACM and PACM, recognition of ACM and
PACM damage and location of a copy of

OSHA regulations relating to housekeeping
and the proper response to the release of as­
bestos fibers. All employees must be retrained
annually. All records concerning employees
training, the location of ACM and PACM and
results of any ACM testing must be maintained
as part of the building owner's wriuen compli­
ance program.

July Deadline
The major regulatory phase-in date of these

regulations is July 10, 1995. Originally OSHA
had planned for some of the asbestos provi­
sions to go into effect as early as last January.
Now, barring further delays, most of the rule
will become effective on the July date.

Building owners that lease property will
have to decide how aClive a role they should
take in implementing these new regulations.
recognizing that liability for non-compliance
rests ultimately with the property owner.
Because a great deal of planning is needed to
establish training programs and make the re­
quired notifications to employees. building
owners must act now to ensure thai this new
program is up and running by July.

AIR FLOW PROBLEMS?
Chances Are We've Already Solved Them

Brandt Instruments, Inc., A Peek company.
P.O. Box 1190, Fuquay, NC 27526 - USA

TEL: (919) 552-9011 FAX: (919) 552-9716

Brandl manufactures
a complete line of
pilot/slatic probes and arrays, the
unique Nozzle·Pitot flow sensor, low range
D.P. Transmitters and a complete line of lIP and PI! Transducers.

And we don't shy away from such problems as Corrosive or
Dirty Gases, High Temperatures, High Flow Turndowns,
Limited Straight Pipe, or Wet Gases.

Call, or Fax us your air/gas flow application (or problem)

ft
and let us put our Knowlege, Knowhow &

Experience to work for you.

®Brandt I~~I
KnOWledge, Knowhow, Experience -'''1S09001-

For over 20 years, Brandt Instruments has been providing "Air/Gas Flow
Measurement Solutions" for industrial process applications such as:

• Combustion Air Flow
• Stack Gas Flow
• Drying I Quenching Air Flow
• Test I Calibration Air Flow
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SALARY TRENDS
Buyers'Market Continues for Environmental Professionals

By Frank Ahaus

A
nother in a string

of years of tight­

ening job opportu­

nities for environ­

mental profession­

als best characterizes the past 12

months. However, despite the

continuing corporate trend to­

ward leaner operating budgets,

environmental opportunities still

exist in some key growth areas.

In greatest demand, thanks to

the Clean Air Act, are profession­

als with staff level Title V air

compliance permitting experi­

ence. Companies are just now be­

ginning to feel the effects ofTitle

V permitting provisions - as well

as a Title III rule that expands

permitting requirements. A pro­

fessional with experience in de­

veloping these permit applica­

tions is a hot commodity in

today's market.

Plant-level managers and/or

environmental health and safety

coordinators are also in demand.

Many larger companies are de­

centralizing their EHS manage­

ment, placing these responsibilities with division and plant-level

managers. Their efforts, often the result of "Total Quality Manage­

ment" programs, have made environmental skills for these posts a

premium.

Most of the hiring activity in the past year centered on mid-level

positions at the plant and division levels. But we continue to see a

narrowing of opportunities higher up the hierarchy. Specific hiring

trends are detailed below.

44

Plant-level Opportunities
Most companies tend to hire

applicants with two to five years

experience to oversee and com­

plement outside consultants. A

majority of those candidates

have an engineering back­

ground.

Companies often look at po­

tential candidates in light of ad­

dressing short-term technical

problems, such as the recent de­

mand for air compliance skills.

A typical scenario is that of a

company, recently fined for a

CAA violation, searching for an

environmental engineer who can

jump in and resolve the compli­

ance problem and then stay on

board to ensure compliance in

that and other matters.

~ However, that company may

j also want the candidate to have

~ skills in other areas, such as haz­
~

~ ardous waste and wastewater

~ compliance. The candidate who

] has a multidisciplined back­

~ ground, a multimedia outlook

" and a pollution prevention ethic

enjoys a clear advantage in today's market.

Salaries for plant-level staff range from $38,000 to $50,000.

You may see a salary of more than $60,000 if there are some very

unusual or severe compliance problems.

Opportunities in plant-level management were consistent in

1994 in both large and small facilities. Typical positions include

an EHS manager or plant coordinator. Salaries for plant-level

management averaged from $45,000 to $65,000, depending on
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plant size.

Many of the positions at this level combine safety and

health with environmental responsibilities and sometimes

also include all-media compliance. The multi-media ap­

proach encompasses air, water, wastewater, hazardous waste

and remediation associated with environmental compliance

and restoration.

Division-level Declines
There has been a slight decline in opportunities for divi­

sion-level environmental professionals over the past year.

Again, the trend is to let the plants have more responsibility

for environmental compliance. With more plant-level staff

personnel, there's a reduced need for additional division staff.

However, we've seen an occasional posting for a division­

level compliance staffer to perform environmental audits.

Most of these positions were with multinational manufactur­

ers seeking candidates with an engineering or chemical back­

ground. Salaries are usually higher at the division level, aver­

aging between $65,000 and $85,000.

Limited Corporate Thmover
Corporate environmental positions have seen little growth

because of downsizing trends and limited upward mobility.

When openings occur at this level, many firms promote from

within, using division or plant-level personnel versed in the

facility's compliance challenges.

Management and technical abilities are both highly valued

at the corporate environmental level. Salaries range from

$75,000 to $90,000 and above.

Position titles at the top of the environmental management

hierarchy are somewhat misleading. They can range from di­

rector to manager to vice president. "Environmental Affairs"

increasingly appears in position titles. Many companies ap­

pear to be assigning more responsibilities to these positions ­

including such recent add-ons as "green marketing" and

strategic environmental management.

Most of the opportunities at this level lie within large,

multinational companies that have manufacturing facilities

worldwide. Salaries range from $90,000 to $125,000, but

also could include special benefits and bonus opportunities.

APRIL 1995

Contract-starved Consultants
Face "Right-sizing" Pressures

Contracts for environmental consultants, already scarce compared to the
field's heyday in the late '80s, will become even harder to land. So says environ­
mental recruiter Glen Higgins, vice president of Kimmel & Associates, who
bases his views on a salary survey of more than 850 environmental consultants
just released by the Asheville firm.

In the current political climate, many in industry see the potential for a relax­
ation of key environmental provisions. And business owners are more inclined to
delay cleanups until the regulatory dust settles.

Increasingly savvy industrial managers are squeezing consultants further, he
adds. "Facility owners are more sophisticated, so profit margins are shrinking,"
Higgins says. "We've got the same number ofconsulting companies out there, but
the contracts and profit levels don't come close to what they were four to five
years ago - and the competition is fierce to win what little work is available in
the commercial and industrial markets."

The scarcity is particularly bleak in the Southwest and Northeast, says
Higgins, "because these regions are struggling with too many consultants and not
enough clients. "However, we are seeing environmental consulting for real estate
and land development clients going up, as opposed to hazardous waste jobs.
These are not very technical contracts, but they are profitable," he adds.

Positions Dwindle. Are Salaries Next?
Hiring has stagnated at many firms as consultants try to hold the line on over­

head. "If anything, positions are diminishing," Higgins states. Salary levels, on
the other hand, have remained about the same. The exceptions are those individ­
uals "right-sized out," who find it nearly impossible to matcb their previous
salary.

"Righi-sizing" - anotber word for downsizing - is rampant in the consulting
industry. A Higgins example: "A consulting firm has a senior technical manager
on staff who makes $90,000 a year. But because he doesn't contribute to new
business, he's targeted to be right-sized out and replaced with a $65,OOO-a-year
professional doing the same job. If the new person also knows how to find busi­
ness, the firm's way ahead of the game."

"Technical and project management skills are not enough for top-paid consul­
tants," says Higgins. "You must be what I call a 'triple threat' - equally strong in
business developmeht, technical expertise, and management skills. In other
words, the top-paid consultants are no longer just 'techies,' but have a strong busi­
ness grounding."

Rough Going for Start-ups
Consultants who are thinned by right-sizing trends often attempt to go it alone

- or try to put together a new start-up firm. ''Typically,'' says Higgins, "they'll try
this for six months and become disillusioned with the lack of clients and capital.
It's easy to tire of the peaks and valleys, and we often see these individuals pur­
sue opportunities as employees again - at reduced salaries from their previous
posts." Higgins' advice for those consultants considering a job move:

• Continue your education in business or marketing.
• If you are currently employed bllt unhappy, don't quit until you secure an­

other position.
• If you are right-sized out, network and get tbat resume updated immediate­

ly. Do nOI take time off to collect your thoughts. The longer you are unemployed,
the harder it is to find a position.

• Unemployed or not, don't "float" your resume - be selective aboul who you
send it to. This can create the perception that you're desperate.

• Once you have received an offer, expect a counter-offer, but don't even con­
sider il. Acounter-offer from your current employer is often just a means of buy­
ing time to find your replacement. You'll likely be looking for work again with­
in twelve months - one way or another.

- By Beth Calulpe
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Salary Trends

Regional Trends
The Midwesl, upper Midwesl. and

Southeast have experienced the most
growth in environmental opportunities in
the past year. This is due largely because
small- to mid-sized manufacturing compa­
nies supporting the automotive, appliance.
and construction products industries have
numerous manufacturing facilities in those
regions. Many of these smaller industries
are pursuing proactive environmental pro­
grams once exclusively the purview of their
larger brethren.

Headhunting of environmental profes­
sionals by competing firms appears to have
waned. The large salary increases that were
offered to rising stars by rival firms in past
years had dwindled to five to 10 percent in­
creases over the past year. The reason?
There are more quali fied people to choose
from, and employers are willing to wait
until they find someone who beller tits into
their salary structure.

Tougher Interviews
Companies now tend 10 interview numer-

ous candidates for the same position.
Indeed, in today's buyers' market, most
companies will not accept a candidate with
five of six requirements for the position:

The past year has seen

little growth in corporate

or divisional environmental posi­

tions - but the trend

toward decentralizing

environmental management

promises new opportunities.

they'll keep interviewing until they find the
person that meelS all six requirements.

Environmental candidates will likely face
interviews among various levels in a com­
pany. They also have to be well received
from the president on down to the produc-

tion cmployees. because they must interact
with a broad spectrum of the people of the
organization.

Looking Ahead
1995 will not witness a significant

change in career opportunifies for environ­
mental professionals due, in large parI. to
the new congressional tone. In essence.
companies are reluctant to pursue aggres­
sive remedial/compliance programs without
some clear definitions.

Nonetheless, good opportunities still
abound. Why? Because public concern for
environmental protection remains high. and
our legislators are aware of the importance
of sound environmental policy. As the envi­
ronmental profession evolves. more oppor­
tunities will be sure to arise.

Frank Ahal/s is presidell/ of EIII'irol1l1lenral Persol/llel
Services. a Cilicilillari·bosed firlll .,peeiakillg ill 1'1'­

cmilillg elll'irolllllel//a! professiollals ,wliollll'ide. EPS
is Oil aCli,'e lIIelliber of Ne/ll'ork IlIIerchalige
Services. a compl//eri:ed lIe/ll'lJrk of Ol'er 500 1'1'­

{'I'llililig ./inlls caosllO coasi.
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Corporate Environmental Strategy
The Avalanche of Change Since Bhopal

By Bruce Piasecki
John Wiley & Sons, Inc. 180 pp.; $24.95

Environmental management consultant
Bruce Piasecki's latest book views
the growing importance of long­

range environmental planning through the
sagas of four heavily regulated companies:
Union Carbide, ARCa, AT&T, and Wamer­
Lambert. Through these case studies ---each
a fascinating account of a large company's
compliance efforts - Piasecki gleans en­
lightening lessons on corporate approaches
to environmental management.

Targeted towards corporate policymakers
and environmental managers, Corporate
Environmental Strategy defines the Bhopal
tragedy in 1984 as a turning point for envi­
ronmental management. Following that dis­
aster, chemical companies and others began
pursuing more rigorous compliance policies,
Piasecki writes.

However, "reactive" strategies of baseline
compliance and liability containment have
lingered, he adds. "The role that corpora­
tions can, or should, play in leading the
search for environmental excellence has
hardly been asked," says Piasecki, whose
last effort, In Search of Environmental
Excellence," was well-received in 1990. The
author is director of the environmental man­
agement program at Rensselaer Polytechnic
Institute and president of the American
Hazard Control Group, a management con­
sulting firm.

Reattaching bottom-line considerations to
environmental strategy will enable compa­
nies to realize "a new and exciting set of op­
tions." New product development, strategic
alliances within industries, and research into
environmentally friendly substitutes are
some of the major options Piasecki details
with these four corporate portraits.

Environmental leadership is vividly ex­
emplified in the case of ARCa, eighth
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among oil companies in revenues. In re­
sponse to a growing regulatory inclination
towards methanol, the company pursued a
daring strategy to develop a reformulated
gasoline to counter the methanol movement.

"In the next century,

corporate

environmentalism

will mean that good

business practices match

good environmental

behavior. These two

principles are no

longer at odds."

- Bruce Piasecki

That product, EC-I, represented a major
breakthrough in the environmental impact of
gasoline.

ARCa executives also anticipated future
emission regulations and aimed their prod­
ucts to meet more stringent standards. As a
result of its aggressive approach, Piasecki
writes, ARCa was able to convince Cali­
fornia regulators to table a 1991 industry­
backed effort to relax California reformula­
tion specifications.

Ultimately, says Piasecki, ARCa has
"gained a significant competitive advantage
within the intensely competitive oil indus­
try."

The benefits of environmental audits are
discussed throughout this text, especially as
they relate to Union Carbide's audit strate-

gies following Bhopal. Foremost was Car­
bide's post-Bhopal policy of routing audit
reports directly to the CEO and a newly cre­
ated environmental committee. "Environ­
mental audits at Carbide became the buck no
one could pass," Piasecki states. "The divi­
sion president who failed an audit would
come before the board with only limit~d op­
tions - since after Bhopal there was no place
to hide. Either his staff had let him down, or
he could use the audit review as an appeal
for more capital and staff."

Carbide also undertook a two-year rede­
velopment of corporate environmental stan­
dards. While the former standards were con­
voluted and oriented toward U.S. laws, the
post-Bhopal standards were simple, focused,
and direct. "The simplicity standard was
met, oddly enough, not by telling people
'how to' meet the grade, but by expressing
each higher standard as an executive expec­
tation."

There is much more in the pages of
Corporate Environmental Strategy that's of
value to business executives and environ­
mental managers - including the growing
role of strategic alliances, such as the
telecommunications industry's approach to
CFC elimination led by AT&T. Of impor­
tance, too, is the role innovative corporate
managers can play.

Strategic business concerns have typically
been oriented towards quality, cost, distribu­
tion, and service, notes Piasecki. However,
every industry - regardless of size or focus
- has much to gain by elevating environmen­
tal concerns to the strategic level. "Those
companies that can't walk this tightrope will
be eliminated, victims of poor business judg­
ment and environmental neglect," he wams.
"In the next century," he concludes, "corpo­
rate environmentalism will mean that good
business practices match good environmental
behavior. The two principles are no longer at
odds."

ENVIRONMENTAL PROTECTION



Commentary

cOlltinued/rom page 28

new Clean Air Act Title V permit application,
the entire permit approval process could be
considerably delayed.

, Increased Stringency of the Underlying
Applicable Requirement: EPA appears to be
using the EM rule to impose new monitoring
standards that are inconsistent with presently
applicable requirements, thus viewing the EM
provision as an independent grant of authority.
GPA believes that, through the use of the pro­
tocol-based program, the stringency of under­
lying emission standards is being increased
without required rulemaking processes.

, Predilection for Continuous Emissions
Monitors (CEMs): The EM requirement with­
in the Act was intended to be reasonable.
Section 504(b) specifically stated that CEMs
were not required if other methods were avail­
able, timely, and reliable. By setting quality as­
surance procedures that are unduly intlexible,
EPA has effectively mandated the use of moni­
toring methods that measure emissions on a
continuous basis.

, Failure to Exclude Attainment Areas:
EPA has not accepted the fact that there are few

if any benefits to be gained by applying the EM
program in attainment areas. EPA must pro­
pose specific, tlexible standards for such areas
- in order to pass a reasonable test of cost ben­
efit comparison.

EPA should realize that any program requir­
ing a natural gas liquids plant operator or other
stationary source to expend these substantial
funds for monitoring (rather than reducing)
emissions - a parametric emission monitoring
system can run $100,000 per engine to install,
or $300,000 for a CEM - will adversely impact
the competitiveness of a plant and the ability of
an operator to provide products and services to
consumers, manufacturers and other end-users.
The first-year cost of compliance with the pro­
posed EM rule as a percent of net operating in­
come at gas processing facilities could range
from 16 percent to 133 percent.

Industry and state agencies have proposed
that EPA determine which underlying applica­
ble standards require EM methods and, where
appropriate, change those monitoring methods
through rulemaking, thereby giving all interest­
ed panies the chance to review and comment
on the proposed changes. However, to this date,

EPA does not appear to have seriously consid­
ered this more tlexible position,

Legislative Alternatives
The implementation of the Clean Air Act

Amendments have come under increasing
scrutiny. In the recent EPA budget rescission
bill considered by the House Appropriations
Committee, EPA faced funds-limitations mea­
sures dealing with inspection and maintenance
programs, employee trip reduction and federal
default implementation plans. However, no
consensus has emerged to revisit the Act in
general or the EM program in panicular.

Senator Kay Bailey Hutchison, co-chair of
the Regulatory Reform Task Force, recently
wrote to Administrator Browner that the cur­
rent EM proposal imposes cost that "greatly
exceed any environmental benefits." EPA
would do well to consider such opinions as it
formulates a final EM rule.

SCali Segal is an ollomey in the Washington, DC offices of
Bracewell &PalleTlOn, LLP., where he specializes in environ·
menl, govemmenl and regulatory refonn.

PHOTOVAC
PhotOYilC Monitoring InstOlments

25·8 Jefryn Boulevard West, Deer Park, NY 11729
T~: (516) 254·4199 • Fa~ (516) 254..284

THE FlO EVERYO\JE'S BEEN
WAITI:'\C FOR!

For superior detectioll
of VOCs ill Fugitive
Emissiolls or
Ellvirollmelltal
applicatiolls

The smallest, lightest
datalogging FlO
available.
Out-performs the
competition...
at a lower price.
Integrated EPA M-21
Windows· based software package.
Class I Division I Groups A,B,C & D

Intrinsically Safe.

New MicroFID™
from Photovac

_.­._-
-",,...,­._-'" u.s. Patent 5,191,942,

5,285,617, 5,301,479
5,396,742 Others Pending

A OYED

• Protected Cradle and Crown" Warranties: 10 years for 1/4" thick
tubular steel skeleton, 15 years for baked on porcelain enameled
steel interior. Exceeds all codes, 1-4HRFR.

• 24" Design System'" 14' widest I
x 70' longest.x !6' tallest buildings. HAZ-SAFE

• Modular BUlldtng System'" for
expansion, unlim~ed size. Buildings by Design

• Haz-safe Mat Handling" ,. a division of
crane hoist inside and overhead C/D Associales, Inc.

doors for Quick loading. PH: (412)842-2130
FAX: (412) 845-7834

P.O. Box 606
Leechburg, PA 15656-0606

Circle 36 on card. Circle 37 on card. 49



Case Study

Management Commitment
Essential to Ensure

Compliance
By Kevin Igli

L ike many companies, developing an effec­
tive compliance program has been a criti­
cal issue for Chemical Waste

Management During the 1980s, CWM met this
chaIlenge by hiring on-site environmental ex­
perts to advise operations personnel, and by sub­
jecting various facilities to independent environ­
mental audits. This approach developed into a
program known as ACf: Assess our compliance
status; Correct deficiencies; and Train personnel
to improve performance.

In 1989, parent company WMX established
an Executive Environmental Committee, which
developed nf a set of 14 Environmental
Principles that won approval by the WMX Bnard
of Directors in March 1990. These measures, and
the identification of environmental management
as one of the four fundamental "pillars" of the
company, demonstrated a strong management
commitment to environmental exceIlence.

While some gains in environmental perfor­
mance were made, it became clear that manage­
ment commitment alone would not ensure that
CWM's environmental goals were mel. We
needed to modify the compliance program by
placing the responsibility for maintaining com­
ptiance with every employee - especially those
in operations.

With the new emphasis on joint responsibility
for environmental compliance, the company re­
alized that prevention efforts were a key compo­
nent of any successful compliance program.
Therefore, CWM added "prevention" to the ACf
program, yielding what we now call the PACf
process.
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The PACT program embraces the continuous
improvement principles of Total Quality
Management by resolving concerns identified
through assessment and by incorporating new
training and prevention measures to achieve a
higher level of performance. What follows is a
look at each of the four components of the PACT
compliance proce s.

Prevention
The major preventive programs used by

CWM are the Compliance Management System
(CMS) and Standard Division Practices (SDPs).
Both are proactive programs designed to help fa­
cility staff achieve timely environmental compli­
ance.

Compliance Management System.
Many commercial eleClTonic services provide

the text of environmental regulations. but none
translate the text into compliance assurance tasks
for facility employees to complete. In response
to this information gap, we developed a system
to identify, schedule. assign, and track comple­
tion of requirement tasks.

CMS is a personal computer software tool
that organizes all relevant environmental require-

ments from regulations, permits, and company
policies, and translates those requirements into
compliance assurance tasks. Each task includes a
synopsis of the requirement, a regulatory cita-

Many commercial

electronic services provide

the text of environmental

regulations, but none

translate the text into

compliance assurance tasks

for facility employees

to complete.

tion, the names of assigned staff, the frequency
with which the task must be performed, its due
date, an estimate of the time required to com­
plete the task and other procedural information.

Tasks are assigned to individual employees,
rather than relying solely on environmental pro­
fessionals. The completion of each task is docu­
mented on the work order by the staff and en­
tered into CMS.

Standard Division Practices. Another CWM
program seeks to develop Standard Divi ion
Practices as a tool to help assure that complex
processes are properly managed and regulatory
requirements are completed appropriately. SDPs
supplement the task assignments in CMS. Where
CMS addresse, the "what," "who," and "when,"
SDPs address how a task should be done.

Assessment
Compliance assessments - both facility self­

assessments and third party audits - are another
essential ingredient in our compliance assurance
program.

Self·Assessment Program. The CWM self­
assessment program is a new approach to evalu­
ating the compliance status of our facilities. Self­
assessments actively involve facility employees
in a cooperative, site-wide effort to continuously
improve environmental compliance performance
and awareness.

NEW MINIATURE
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Corrective Action
CARS. A personal computer-based software

package - Compliance Action Reporting
System (CARS) - is used to facilitate correc­
tive actions by helping employees manage
compliance issues in a timely manner.

When a compliance issue is identified. its
description is entered in the system, along with
planned corrective and preventive actions, a
resolution due date. and the person responsible
for the resolution. Other data relating to the
issue are also entered.

Checklists. derived from federal regulations.
provide a baseline for the regulatory scope of
each assessment. The lists are divided into
'pre-assessment' and 'assessment' checklists.
The pre-assessment checklists. completed by
facility managers, determine the applicable
management areas - a facility can have as
many as 25 management areas - and identify
questions 10 be answered on the accompanying
assessment checklist. The assessment check­
lists are then modified by the site to include all
applicable state. local, permit and policy-spe­
cific requirements.

The sel f-assessment program is based on a
multi-disciplined team concept. Site managers
select a core group to serve as members of the
self-assessment team. The team members are
trained on the use of the checklists. specific site
requirements and basic assessment methods.
Following their training, the team performs the
assessment. Compliance issues are identified
and site managers determine a corrective and
preventative action for each issue. which are
then entered imo a database to be tracked until
final resolution. These steps are repeated for
each assessment. Self-assessments are usually
conducted monthly. covering one or two man­
agemem areas per assessment.

Environmental Audits. The company's en­
vironmental. health and safety audit group
measures compliance, evaluates environmental
managemem systems and fosters continuous
improvement in the compliance performance
of the company. CWM conducts regularly
scheduled audits of the company's major treat­
ment, storage, and disposal facilities. Other
company operations are audited less frequently.

Customer Audits, CWM customers have a
strong interest in making sure our facilities are
in full compliance with the law in order to limit
their liability for waste disposal. Their inspec­
tions provide an additional level of compliance
assessment.

Regulatory Agency Inspections. Local.
state. and federal enforcement officials regular­
ly inspect CWM sites. In addition. state envi­
ronmental agency officials are stationed at
some company facilities on a full-time basis.
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For every issue. the roOI cause of the noncompliance is identified. and ap­
propriate measures 10 prevent recurrence. As a resull. the underlying prob­
lem is addressed. rather than a "quick lix" Ihal might address only symp­
IOms.

Quantitative reports based on CARS data provides a management tool to
track compliance performance indicators. Data analysis is also used to eval­
uate the effectiveness of the various assessment programs.

Training
WMX companies provide extensive training to employees on compli­

ance-related subjects. WMX has developed a compliance curriculum avail­
able 10 all facilities that covers the requirements of various regulatory pro­
grams and the steps needed to comply. Training includes instruction on the
use of compliance tools such as CMS and CARS. Courses have also been
developed 10 help build a cullure of environmental compliance and regula­
tory awareness.

Note: The number of compliance issues identified Ihrough the PACT
process is nOi a faclOr. CWM encourages self-idenlilication of compliance
issues by facilily operations.

By devoting considerable resources. Chemical WaSle Managemelll has
demonslrated its commitmenl to achieving and maintaining Ihe highest level
of environ menial compliance.
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cost, reliable way to measure mass Ilow accurately.
Annubar is the solution Dieterich Standard, PO. Box 9000,
Boulder, CO 80301 (303) 530-9600 • FAX (303) 530-7064

~ Dieterich Standard
----, A (DOVER In(lUSlnes Company

Circle 44 on card.

~ HAZ-MATCDNTAINMENTCDRPDRATlDN

FREE!
Federal Compliance Guide

and Haz-Mat Brochure

Tum-Key and Cost Effective
Hazardous Material Storage Buildings

• Lockers and Buildings up to 400 square feet
• Drum, Pallet, !BC and Shelf Storage
• Explosion Relief Construction, Explosion Proof Electrical

Equipment, Temperature Control and Specialty Applications

MEETS OR SURPASSES ALL FEDERAL
BUILDING, ENVIRONMENTAL AND SAFETY CODES

HAZ-MAT CONTAINMENT CORPORATION, INC.
712 Bancroft Road, No. 216, Walnut Creek, California 94598

Tel (510) 943·5250· Fax (510) 210-1054

(800) 943·6510
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Mercury Analysis Software
Bacharach's MercuReport Win­

dows-based software package is
now available for PC data collec­
lion and manipulation wilh your
mercury analysis system. The
software is designed to work with
the Bacharach/Coleman Model
MAS-50 series instruments and
similar units. It has a simple user
interface wilh a MercuReport
Assislanl fealUre that allows the
operator to begin using Ihe soft­
ware immediately. An IBM-com­
palible PC wilh at leasl a 386SX
microprocessor is required along
with a minimum of Windows 3.1.
2M of RAM, 2M of hard disk
space. a VGA monilor and a 3V,­
inch diskelle drive.
Bacharach
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Relalive Humidity Transmitter
Panametrics has introduced Ihe

MC-HTD high lemperature, duct­
mounled humidity and tempera­
lure transmiller.

The MC-HTD provides accu­
rate measurements over the entire
humidily range of 0 10 100 per­
cenl RH. The MC-HTD uses the
MiniCap 2 polymer capacitive
relalive humidity sensor for fast
response and long-Ienn stability
and linearily. The transmiller can
be powered by a 15- to 35-VDC
powcr source.
Panametrics
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Shipping Program
ZERO Enclosures is expand­

ing their Quick Ship program to
include two lines of carrying
cases. Almost 100 sizes of car­
rying cases will be available for
nexl day shipping. The Quick
Ship program now covers all
ZERO stock cases and enclo­
sures. An order premium of $50
or 15 percenl of the order. nOllO
exceed $150. is applied. Nexi
day shipping is provided for up
10 10 cases, wilh addilional
cases shipped wilhin five work­
ing days. The premium charge
only applies to cases shipped
neXI day.
ZERO Enclosures
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Filter Elements
Ultrafilter Imernational's new­

est line of filter elemems allows
manufaclUrers 10 produce clean,
dry, oil-free compressed air essen­
tial for many process applications.
This technology increases pro­
ductivity while reducing service
and mainlenance costs. The filter
design incorporates an improved
and unique combinalion of double
'0' rings and Ihread between Ihe
elemem and Ihe housing. Each fil­
ler elemenl contains a single
open-ended conflrmalion. allow­
ing gas or compressed air to be
filtered to 0.01 micron wilh effi­
ciency of 99.9 percenl.
Ultrafilter International
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Plastic Series Pump
Versa-Matic Pump has expand­

ed its Elima-Matic line of pumps
10 include two new 2-inch plastic
models available in Kynar and
Polypropylene. These matcrials
are excellent for pumping corro­
sive materials and offer the same
anti-stalling. nOll-icing, lubrica­
tion-free air valve system as cur­
renl metallic models. The added
feature of its bolted manifold de­
sign oFfers leak-free eonstruelion
with ANSlllange porting.
Versa-Malic Pump
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Submersible Probe
The TROLL (SP4000) from In­

Silu is a fully submersible intelli­
gem probe designed for mon­
itoring Willer level temperature.
The TROLL contains a computer.
memory. sensor and power all in
one unil. The outside diamelcr of
1.5 inches allows for easy access
102 inch wells and has a full sys­
tem accuracy of ±O.I percenl.
Wilh Windows-based software.
the TROLL can be easily pro­
grammed in the office. car or
field. The software is included
with purchase.
In-Situ
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Earth Drilling Tool
Lillie Beaver has introduced

a new earth drilling tool for use
in foundalion repair and envi­
ronmental drilling. including

Icst wells. The portable. hy­
draulic-powered Big Beaver can
be operaled and moved by one
or two workers and drills large
holes. The Big Beaver is 80
inches high and 30 inches wide
and small and compact enough
10 perform exterior and interior
foundalion work. The hydraulic
power source is the PS-16 thai
outputs 5108 GPM at 2.500 psi.
Little Beaver
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Handheld GPS/G IS
Corvallis Microtechnology has

inlroduced the MC-GPS-CM Ihat
provides submeier or centimeler­
level accuracy by using Ihe full
calTicr phase signal or 1-5 meter
accuracy using C/A code. The
unit allows the user 10 coileci
multiple layers of GIS data and
allach it 10 Ihe GPS coordinates
that are being continuously col­
lected by Ihe hand-held. The GIS
and GPS data collecled by Ihe
MC-GPS-CM is compatible with
AulOCAD and ARCIINFO as well
as a number of other GIS and
CAD systems.
Corvallis Mieroteehnology
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Remediation System
Paragon Environmental Sys­

tems offers a complete line of in­
legraled remediation systems in­
cluding oxidizers. air >!rippers.
oil/waleI' scparators. sparge sys­
tems. YES/carbon systems and

ENVIRONMENTAL PROTECTtON
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turbidity. Kits are available for
narrow and broad pH target
ranges.
Taylor Technologies

Velocity Flow Meter
The Sigma 950AV Area

Velocity Flow Meter brochure
highlights the competitive bene­
fits of the newest member of the
950 Flow Meter line. The meter
can help achieve accurate open
channel flow measurements
without a primary device under
full pipe, surcharged or rever e
flow conditions. When pipe
slope is unknown and when
monitoring shallow and wet
weather flow in storm channels
and combined sewer overflows,
the 950 AV can achieve accurate
results. The brochure describes
common applications for the
950 AV such as sewer evalua­
tion surveys and infiltration and
inflow studies.
American Sigma

Separation Pilot Plant
A new membrane separation

pilot plant from LCI is designed
for conducting in-plant evalua­
tion and generating scale-up
data under production condi­
tions for manufacturers process­
ing acids. The test unit, can be
used to evaluate membranes ca­
pable of operation in extreme
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in the new 1995 Catalog for
Measurement, Control and Inst­
rumentation from Dwyer Inst­
ruments. Engineers and design­
ers will benefit from this guide
to the Dwyer, Mercoid, W.E.
Anderson, Proximity and Love
product line descriptions. Prices
are included in the descriptions.
Dwyer Instruments
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Container Management
System for Drum Storage

The Container Management
System from Discovery Environ­
mental Resources is designed to
handle massive quantities of
drums in an efficient and econom­
ical manner. The system can han­
dle all sizes of steel, poly and
fiber drums. Aerosol cans, five­
and one-gallon cans and buckets
can also be used with the
Container Management System.
The unit has automated dehead­
ing, draining, triple rinsing and
crushing.
Discovery Environmental
Resources

Water Test Kit
Taylor Technologies' colori­

metric test kits are the reliable
and affordable alternative to
backup pH meters. The kits are
durable and easy to use. The kits
also feature slide comparators
that compensate for color and
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Thermal Dispersion
Flow Switch

OMEGA has designed the
FST-2oo Series flow switches that
use thermal dispersion technology
for an accurate and economical
method of sensing flow. With
these switches, one can monitor
fluids from 0.4 to 1.2 specific
gravity, I to 300 cp and monitor
pulsating flow from 10 to 100
pulses per minute. The switches
have no moving parts and may be
used in pipes or tubing from 1/8
inch to 12 inches.
OMEGA

Spiral Jet Mixer
The Spiral Jet Mixer from Flo

Trend Systems is a unique mix­
ing device for efficient and inti­
mate blending without moving
parts. The pressurized fluid flow
creates all the energy to mix and
suspend solid particulates in a
liquid phase. It may also be used
to emulsify one liquid with an­
other. The energy to volume en­
trainment ratio is more than a
400 percent improvement over
conventional, converging jet
nozzles.
Flo Trend Systems

Instrumentation Catalog
More than 3,000 pressure,

flow, level and temperature con­
trols are described with techni­
cal and application information
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groundwater pumping systems.
The thermal and catalytic oxidiz­
ers have standard flow rates from
150 scfm to 2,000 scfm. Custom
systems with higher flow rates are
also available. All systems have
UL classified control panels,
AGA and Electro Energy ap­
provals for mechanical and elec­
trical safety and fire department
general approval.
Paragon Environmental
Services

Thrbine Agitator
Chemineer has introduced the

HT Turbine Agitator for water
and wastewater treatment applica­
tions. The HT has proven reliabil­
ity and ease of maintenance in
tens of thousands of mixing appli­
cations. With 13 right angle drive
sizes, a wide range of construc­
tion materials, mountings, shaft
seals and impellers are available.
The HT can be tailored to handle
any water treatment process.
Power capability ranges from I to
1,000 horsepower and higher in
special designs.
Chemineer
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Skimming Device
The Grease Grabber from

Abanaki removes as much as
160 gallons per hour of floating
grease and heavy oil from water
in pits, ponds and tanks. The
unit has design features for ex­
tremely demanding applications
such as drainage pits in primary
metal mills and factories, under­
ground tanks and wastewater
sumps in parking lots. The
Grease Grabber helps users re­
duce fluid disposal costs by al­
lowing reuse of cooling and
wash water.
Abanaki
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unit has three VO ports includ­
ing a dedicated RS-232 port on
the front of the unit for quick
and easy downloading. The
Rustrak Ranger III also has an
auto restart recording mode and
a falsh reprogrammable memo­
ry for easy field upgrades.
Rustrak Instruments
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NOx Monitor
Air Instruments and Mea­

surements has introduced and
demonstrated EPA compliance
with its new low ppm NOX
monitor measuring NO and
N02 separately, with individual
NO and N02 outputs, as well as
NOX' When separate water
measurement is included, NOX
can be measured on a wet and
dry basis. In addition, in the
same analyzer N20 is now being
measured. These measurements
are available in the Model E­
6000 across-stream in-situ sys­
tem, now including an internal
flow-through audit cell for
cylinder gas calibrations.
Air Instruments and
Measurements

Strainer and Filter Catalog
This eight-page color Catalog

468 describes the Rosedale line
of single-basket strainers and
bag filters. It gives full dimen­
sional and ordering information
for seven housing sizes and de­
tails the interchangeable strainer
and filter bag baskets available.
Housings are made from carbon
steel, or 304 or 316 stainless
steel. All surfaces are electropo­
lished to resist adhesion of dirt.
Pressure ratings are to 500 psi.
Rosedale Products

strippers provides low cost and
high removal efficiency of or­
ganics from water. The unit uses
a multi-stage, counter flow aera­
tion system that requires no
packing medium. A bubble plate
design resists fouling and sig­
nificantly reduces maintenance.
The LO-PRO air strippers are
available with or without explo­
sion-proof components.
ORS Environmental Systems
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Data Logger
Rustrak Instruments has in­

troduced its newest generation
of microprocessor-based data
loggers, the Rustrak Ranger IU.
This latest recording, analyzing
and reporting system has eight
input channels that accept any
type of sensor as well as four
additional math channels. The
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tures provide positive assurance
of instrument performance.
Energy Efficiency Systems

Air Stripper
ORS Environmental Systems

introduces the new 60 gpm ca­
pacity, LO-PRO Model III Low
Profile Air Stripper. The LO­
PRO family of low profile air

Expansion Joint Guide
A new Wastewater Treatment

Plant Application brochure is
available from Red Valve. The
brochure features Redflex Expan­
sion Joints, rubber pipe and rub­
ber fabricated products in differ­
ent applications. This four-page
guide highlights Redflex uses in
aeration air blowers, PVC pipe
systems, sludge pumping, sewage
pump isolation, flow meters,
valve installations and lime sys­
tems. Specific Redflex products
are recommended for each indi­
vidual applications.
Red Valve
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Carbon Filter
The new Cameron-Yakima

DVB activated carbon filter is a
clean and simple alternative to
conventional refillable carbon
filters. The disposable Vbank
fi Iter features a total dentention
design allowing no air to bypass
the carbon beds. The modular
unit is disposable. With low air
resistance and optional inpreg­
nated carbons, the DVB is a ver­
satile solution to most any
HVAC problem.
Cameron-Yakima
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pH conditions as well as differ­
ent membrane formats - spiral
elements or tubular membranes.
The compact, fully instrument­
ed unit allows pressures up to
600 psi and is capable of a range
of separation technologies in­
cluding nanofiltration, ultrafil­
tration and reverse osmosis.
LCI

Emissions Analyzer
The ENERAC 3,000 sem is a

new generation of quality as­
sured, portable, compliance
level emissions analyzers. The
analyzer has advanced SEM
technology, quality/assured pre­
cision control modules
(QA/PCM), integrated sample
conditioning and quality as­
sured/calibration certification
protocol (QNCCP). These fea-
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KATOX Catalytic Oxidizers
KATOX YES Catalytic Oxidizers

utilize f1ameless combustion and pre­
cious metal catalyst to provide 99+
percent YOC destruction for soil
vapor extraction and industrial
processes. Standard KATOX units
with 55 to 70 percent Heat
Exchangers are available from 100 to
5,000 scfm flow rates. Trailer mount­
ed, turnkey and halogenated systems
are available as options.
ADWEST Technologies Inc.
Orange,CA
(714) 997-8722
Fax (714) 997-8744

Airborne Ground
Penetrating Radar

This brochure highlights the bene­
fits and applications of Airborne
Ground Penetrating Radar that can
detect subsurface objects and map
plumes of refined hydrocarbons. This
system is truly an underground vision
that provides an economical alterna­
tive for conducting site assessments.
Airborne Environmental Surveys
1505 Mt. Anderson Drive
Reno, NV 89506
(800) 331-0960; (702) 677-4200
Fax (702) 677-8031

Portable Decontamination System
Exploration Products now offers a

highly portable Decon System for
temporary field applications. It's com­
promised of a Series 8 Shop shelter,
chemical imperious containment liner
and a variety of pumping/reclamation
systems. Compact and quick installa­
tion/take down make this system in­
dispensable to applications that de­
mand capturing fluids.
Exploration Products
3005 N. Industrial Lane, Bldg. S21
Spokane, WA 99216
(800) 448-7312; Fax (509) 927-8559

Vapor Recovery Systems
Remove up to 95 percent of sol­

vent vapors from process vessels,
vent lines and tank exhaust collection
systems. An optimal refrigerated
vapor recovery design can achieve
economical benefits and meet Best
Available Control Technology re­
quirements by reprocessing or col­
lecting hydrocarbon vapors.
Morehouse·COWLES
1600 W. Commonwealth Ave.
Fullerton, CA 92633
(714) 738-5000
Fax (714) 738-5960
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Free Data AajUisition Software Tool
DAQ Designer, now updated for

1995 and Windows 3.1, helps determine
which hardware and software combina­
tions are best for your PC-based data
acquisition system. DAQ Designer will
(I) ask questions about your applica­
tion, (2) analyze your answers to deter­
mine your system needs, and (3) de­
scribe what hardware you need to de­
velop your data acquisition system.
National Instruments
6504 Bridge Point Parkway
Austin, TX 78730
(512) 794-0100, (800) 433-3488
Fax: (512) 794-8411

Cost·Effective Leachate Control
Removal and treatment of

leachate is expensive. Learn how to
significantly reduce the amount of
leachate from your stockpile, land­
fill and contaminated soil applica­
tions with Griffolyn reinforced soil
covers and start saving money im­
mediately. Call (800) 231-6074 ext.
522 to receive your free information
faster.
Reef Industries Inc.
Houston, TX
(800) 231-6074, ext. 522
Fax (713) 507-4294

Hazmat Storage Buildings
Brochure describes complete line

of relocatable, prefabricated build­
ings, lockers, and secondary con­
tainment products for storage of
chemicals and hazardous materials.
Non-combustible steel and fire­
rated models available with capaci­
ties up to 348 sq. ft. Heating, air
conditioning, fire suppression sys­
tem and other options available.
Safety Storage
(800) 344-6539

Environmental Drill Rigs
SIMCO offers a wide range of ver­

satile, all-hydraulic drill rigs for the
environmental/geotechnical market.
Choose the 2400 SK-I for shallow
borings and inside building work, the
mid-size 2800 HS(HT) for UST and
other monitoring jobs or the 12,500
ftIlb high torque 9100 for remedia­
tion and large jobs. Other sizes are
available. Call today with your appli­
cation requirements.
SIMCO
(800) 338-9925
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CLASSIFIED
ADVERTISING

Ad copy is due 30 days prior
to issue date.

1995 RATES

Line ad: $25.00 per line for
boldface & titles. Additional
lines: $15.00. Minimum: 7
lines @ 45 characters per line
maximum.

BOXED DISPLAY

$145/column inch. Column
width is 2-1/8". Camera-ready
art preferred. Design and type­
setting services available for a
nominal charge.

BLIND BOX #: $15

ENVIRONMENTAL MARKETING &
BUSINESS DEVELOPMENT

Seeking key people with proven ability to generate
business for env. consulting finns in the southeast.

~~f~bi;sSE ~~~:a,~~~i~o~fi~~~i~I~~~afei!Psend
resumes to The Alliance GrouP. Suite I, 2218 Stoney
Ridge Dr.• Charlotte. NC 28214.
Phone: (704) 399-9993 FAX: (704)398-2313,

St:\IlELT OPPORTl1:'ilTIES
... ~:-; (1111110 .... 7s IHlll

Immediate openings nationwide in virlually all
Envirollmcntal/S:lfcty & HC:lllh related disciplinc~.

Contact: Gregg Whitt, c.P.C.,
PROFESSIONAL PERSONNEL ASSOCIATES. INC.
7520 E. Independence Blvd.. #160 - Charlone. N.C. 2X227

(704) 532·2599 (704) 536-8192 FAX

ENWIItONMENTALIl(CItUITIIOGIEIlVICU

I

_Prujit Center Management • 8enio, Technical Pllsirions
• Project Management • Consulting and Industry

Air Quality· WlIlcrfWasltll'llltr' Solid Wasle' HUllrdous Waste

Groundwater· Remtdilltion • T~lllmtnl Sysltms lksilln

REI'RUENTAnVE CUINTI:
OIiM • I)lIm~ & Moo~ • t'OSlcr Wheekr • 10' KllSI'f • t~"it:

B«hltl • Bristol Meyers' ,\lfIUlf &I Eddy' Hro..-n &: Moot • ASI

Amoco • Enon Chemklll • Bro"-n & C.td"tll • IWI( • MtKk

ll11nlinll Lawson· t::-'l(;O" • Kust • Kodak' Shfrinjt·l'louj!1I

RJ::MAC • CD,\I • An::htr !hoolels • Ilo«hsi Crllln~ • An:C

Brian Macl.llmrot, CP,t'.. P~ldtnllAnl:thlS"'llpt'. \: P. Mmlni'i\rlllion
ZISIJ C;ulfstar Court l>a.'ldo;on, Nt: 2110.'"

• l'hone: 7{l4·11'Nh1.B6 • tOn: 7(14·Il%·JJJ7

~
BIO'95
April 28-29

3rdAnnuai

Albuquerque Two-Day
Seminar in

Bioremediation Basics
for Field Application

Fred Harvey Amfac Hotel
(505)836-6044 / FAX (505)293-6525

NEW ENVIRONMENT, INC.
40-HOUR

HAZWOPER

l.-t
CLASSES WEEKLY

CONFINED SPACE TRAINING

800-732-3073lffi Call for Information ~

FOR SALE

Classified ads serve as a
good reference tool for
your potential clients.

6000 Sq. Ft. Building
4.6 Acres ofLand

Zoned: Mixed Haz & Radioactive
waste processing facility.

Public Hearing NOT required
Local su port

FOR SALE
1993 PHOTOVAC lOS PLUS
FOR MORE INFORMATION

PLEASE CALL
(704) 522·1111

Fax your ad today
(817) 751-5171.

Courses are conducted at your location or ours, and are
adapted to avarietyofschedules.
For more information; Call Todayl

Complies with regulatory requirements mandated by
OSHA. DOT. EPA. NIOSH. NESHAPS. AHERA.

SARA. CERCLA.

• ASBESTOS CONTRACTOR!
SUPERVISORM'ORKER

• HAZWOPER 29 CFR 1910.120
• CONFINED SPACE 29 CFR 1910.148

• DOT HAZARDOUS MATERIALS
HANDLING CERTIFICATION

HM -181 &HM-126F
• LOCK-OUT TAG-OUT

• RESPIRATORY PROTECTION
• HAZARD COMMUNICATION
• BLOODBORNE PATHOGEN

• LEAD CONTRACTOR. WORKER &
REFRESHER

196 BUSINESS PARK DRIVE,
VIRGINIA BEACH. VA 23462

B04/499-9900. Ext. 41 Fax 804/499-9933

OSHA TRAINING
Providing Quality EnvironmentalSafety 1Jaining

ATARUS
TRAINING INSTITUTE. INC.

For assistance call:

LeAndrea Warren, Central and
Western Regions

(817) 776-9000
FAX (817) 776-9018

Debbie Orr, Eastern Region

Send ad copy to:

P.O. Box 2573 • Waco, Texas
76702-2573

ENVIRONMENTAL
PROTECTION

Environmental Protection reserves the
right to decline, accept, or withdraw
advertisements at its discretion. The
publisher reserves the right to edit
copy.
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PRODUCTS & SERVICES

SOLID WASTE
HANDLING EQUIPMENT

o Knuck14J boom
IoBde,.

o SpeclBllzed
BttBchments

For details:
USA : ROTOBEC USA INC.

Tel: (603) 444-2103

ROTOBEe-WEST USA INC.
Tel: (206) 357-6480

CANADA: ROTOBEC INC.-HEAD OFFICE
Tel: (418) 383-3002

~ ROTOBEC CANADA WEST INC.
~ Tel: (204) 326-1403

.iOldb«

SOFTWARE

LDGiC/\L
lECHNOlOGY. INC.

Environmental, Health
a Salety Software

Hazardous materials management
Compliance reporting

Materials &waste tracking

Comprehenllve Illt-ol-lIltl
MSDS Services

The Logical Choice for Compliance
1·800/COMPLY 1

CONTAINER BAG LINERS

Leak Protection for Roll-Offs
Dump Trailers and Railroad Cars

PACKAGING RESEARCH & DESIGN CORP.
P. o. Box 678, Madison, Mississippi 39130-067B

TOLL FREE I-Soo-S33-9364

Portable Sludge
Dewatering Services

• Pressure Fdtration • Belt Filter Press' Ctntrfuge
• Sludge Dryer' Dredging' Equlpmtnl R_nUlI,

J.D.Meagher~
SpecI..I•• In Skld9t Hlnd11nt

P.o. 8ck 752.WflSIboro, MA01581.5OII308-eeoe

EQUIPMENT RENTAL

The companies listed
here are waiting to
help you with your
company's needs.

Asbestos Analysis - PLM/PCM
$7.00 per sample

AIHA PAT-PCM Proficient, AIHAIRTI-PlM
Air Quality· Radon-Noise Dosimetry

~
Third·Party Air Uonitoring

103Q AcomTra11 Or.
• ~aSlON FJori....nL. MO 63031

ANAlYSIs. INC. T_ax (314) 1138-5052
~

Flowmeter Rentals & Services

Fax your ad
today!

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

• Leak Detection
• Balancing
• Calibration

'P~S~~

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

FOR SALE: HEAVY METALS & HYDRO­
CRASONIWATER FILTRATION SYSTEM. RE­
MOVES HEAVY METALS. HYDROCARBONS
(OIL. GAS) & SEDIMENT. DISCHARGE IS BELOW
STATE & FEDERAL EPA GUIDELINES. PRICED
LESS THAN afHER SYSTEMS. CALL IMMEDI­
ATELY (800) 424-3698. STRATEGIC SYSTEMS OF
AMERICA.

TEL. (909) 270-0333
FAX. 909 270-0336

IA-rL
ASBESTOS ANALYT1CAl SERVICES

Complele In·House Facilriles
PCM, PLM and TEM
Air, Bulk, Dusl and Water Samples
NVLAP and NY-ELAP Accredited

lEAD ANALYTlCAl SERVICES
Air, Paint, Soil, Dust and Water
Flame and Graph"e Fumace AAS
AIHA • ELPAT Participants

IAll is an AIHA _ed Industrial Hygiene labolatory

1~~:7~tf~1
l6IXtJ Horizon Wrrt, Unit 100

iii. lou..!. NJ 0Il054

IPEe

ANALYZER RENTALS
for

- ENVIRONMENTAL
- IHlSafety - WATER

- FUGITIVE EMISSIONS
-IAQ -CEMS

Celebrating 8 years
ofRental Service

1-800-323-6527

IIiTEK/REIiT-ALYIER

R
E
II
T
A
L
S

D!lru:d1uTl e Viscosity Control
• ACCURATE measuremenl ol

VISCOSIty AT PROCESS CONDITIONS'
• For COATINGS, ADHESIVES,

PAINTS, GWES, INK, CRUDE
OIL, FUEL CMlS, EMULSIONS,
POLYMERS, RESINS, GRAVIES, PUDDINGS, GELATINS, etc

Automltlon Product., Inc.
3030 ".x Roy 51,"', Hou,ton, Texas 17001·9981 USA

Fax nWat-7332 Phone .00-231·2062 V045-CUll
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MlfElIAL wm DIll SHEET
PlEI'IIIIIION SElVICES

Are you lookin~ for a resource to prepare youT Material Safet)'
Data Sheets? We can help! Chemical Safel)' Associates, Inc.
has been prtparin~ Material Safety Data Sheets since 1984.
(SA can review your current MSDS for accuracy and compli-
ance with Federal and State Specific requirements, or prepaR'
YOUT MSDS from scratch.

• Fast Accurate Service

• MSOS Prepared to New ANSI Standard

• MSDS Prepared to Comply with Canadian \\'hmis
Regulations

• MSIJS Prepared in Enp,lish. Spanish. French and Other
Langua~

Cll/ or .rile us lod.!y (or delJi~ on h"", .. r.ln ilSSisi IOU!

CHEMICAL SAFETY
ASSOCIATES, INC.

~
9163 Chesapeake Drive ~

San Diego, CA 92123·1002 c 5 A

619/565-0302

HIGH QUALITY FLEXIBLE
GEOMEMBRANE LINERS

PVC, PVC·OR, CPE, OGR & DYNAPRENE"
UNSUPPORTED & SCRIM REINFORCED

lBOOI 344·6080 " (908) 3024257 FAX (908) 302·4220
200 Conontaillane, Somerset, NJ 08873

·1-fPG

En\ il IIl11l'nf.lI ( ('Ililic.ltion Pro:,.::ram

A Business Degree is not enough to handle the task
as an Environmental Mgr. But with our program
you'll be ready for everything... even the EPA.

Learn in detail about:
• Environmental Laws
• Waste Reduction & Minimization
• Risk Assessment
• Tmdc Substance
• Hazardous Waste

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

II 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

Dioxins/Furans Volatiles
PCBs/Pesticides Metals

Semi-Volatiles'" PAHs

ENVIRONMENTAL DIVISION:
801 Capitola Drive

Durham, NC 27713 USA

TEL: 919-544-5729
FAX: 919-544-5491

• Testing for Building Related Disease
o Inspection and Testing of HVAC Syslems
o Employee Compla;nls
o Testing lor Chemicals, Molds, Bacteria, Asbestos
• Rapid Response-Nationwide

~
ATLANTIC ENVIRONMENTAL INC.

• 2 E 8lACKWEll ST. DOVER, NJ 07801
• 201·366·4660
.. REGIONAL OFFICES; ATlANTA' CHICAGO

1·800·344·4414

HRC

HUBBELL, ROTH & CLARK, INC.
EIWIRONMENTAL ENGINEERING

_ICU~ATEK

A Servues & Technology Company

• HAZWOPER training, in full
compliance with 29 CFR 1910.120

• OHST Examination preparation

• HazMat Transportation training, as
required by 49 CFR 172, subpart H

On-site or open enroUmenJ

1-800-338-4487

P.o. 8(),lt 824· Bloomfield Hills, M146303-Q824 • (810) 338-9241

• DISPOSAL/RECYCLING·

•
LOlli"dll.l l henucdll 'llItl'l11t>nll o.

II () 1:1l\ 1-i\lO Lll\lrte T\ 77;71
Pholle (7]))471 4~)(lll r,lX (71~)4;ll-2()/)s

E::.~~tt$_F9
Unused Peroxidation Systems

Model CW-360, Ultraviolet
H202 System, T316SS, 200 GPM,

360 KW, (3)Avaiiable..E55083

Plate & Frame Filters...E55055

7100 Sq, Ft., Mfg. by Edwards &
Jones, (120) Rubber Recessed
PI t 100 . (4)A '1 bl

r:----------=_
CONTAMINATED SOILS I

I & ALL DRUMMED WASTES I
leoo-UST-SOILII NATIONWIDE I
~~O~E~II~~N~N~';,l,ER.:::!.C~C~;.I

FREE Catalog

(800) 474-1705

AMERICAN COLLOID #AC750/F2
Wastewater Treatment Machine

o 525 Gallon(Hr Max. Throughout Cap.
o 200 Gallon Reaction Tank Capacity
o Control Console
o Manual Valve Controls
o Non·Corrosive Turbine
o 1 HP Turbine Mixer

1/3 HP Band Filter
1989
FCA, Toledo, OH· $17,500

Contact Dan Wehrle
WELDON F. STUMP & COMPANY, INC.

tel: 419-243-6221 0 fax: 419·243-7277

Environwaste Management Program

Call now to reserve
your ad space for

the upcoming issue.
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2530 B T,a,lmale D"ve POSI QU,ce 80_ 7508
SillilSOla. FL ).1243 Oneco. FL J4~4

Phone ('lJI7~H770 F.. (813)75$-06"6

SITE-ASSESSMENT
SOFTWAREtm

Write Phase-1 & Transaction
Screening reports in minutes

using expert text I
Quickly and easily assemble reports by
picking sections of ASTM-compatlble

text from pop-up lists using just two keys.
Customize our text, Import yours, &
xport reports to your word-processor,

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

, ST~~USS STEEL DAUNS ' PAlLS Nf) CM'S
t STEB. Ofl/US • FBER ORU!AS
, POlYETHYlENE DAIJJS • HAZARDOUS w.l5TE DAlJt.lS
, SJ.l.VIiJE ! 0V8I!'JICI( OIfJUS • ORUlI .ICC£SSORIES

NEED DRUMS TOMORROW?
CALL TOLL-FREE TODAY!

1·800·366·7044

Immunoassay Field Tests
• Pesticides
• PCB, BTEX, TNT. ..MORE!

Widest selection
more than 50 kits

Call Toll-FREE
1-800-225-3384 ext. 8003

MILLIPORE

620 Ram69Y N9. • P,O. Box 686
HilSlde, New Jersey 07205

TEL: 0081687-8233 • FAX: 0081687·5437
_ OUR REPUTATION IS STAINLESS.

Solid Waste Management

Site Assessments

Stonn Water Ma agemenl
PoIkJtion Prevention

Pemitting

Remediation Services
Tank Management

~
Eichleay Engineers Inc.

Envi ronmental
Services Group

6585 Penn Avenue
Pittsburgh, Pennsylvania 15206-4407

412-365-3454
Serving Industry Nationwide

Air Emissions Control

Environmental Audits

Facility Planning

Waste Minimizatkln

Wastewater Treatment
Feasibility Studies

Delailed Design

Environmental Proteclion reaches
over 9/,000 environmental
professionals. Call Today!

r.. ~
GC Sales & Rentals

GC is all we do! Buy or rent from the
EXPERTS...TPH, BTEX, VOC, PCB.,.

Starting at only $23 per day
\..SRI Instruments (310) 214-5092.)

U.S. ENVIRONMENTAL
ENGINEERING, INC.

Custom Engineered Industrial
Wastewater Treatment Systems
• Full Service: Treatability, Design,

Permitting, Fabrication, Installa-
tion, & Training

• Redesign of Existing Systems
• Hundreds of Unit Processes in

Unlimited Treatment Train
Combinations

• Systems Installed Nationwide

us,~
~Al ~NE£RIM;. 1£

0' ,. '11 , • o' 0

1-(800) 989-0200
1100 Northmeadow Pkwy.• Suite 108. Roswell, GA 30076

1·800·553-7785

CHADWICK

• B.S. & M.B.A. in
Business

• B.S. in Environmental
Studies

• M.S. in Environmental
Management

• Approved for tuition
reimbursement by
major companies.
For a free catalogue
call1·80G-767-CHAD.

UNIVERSITY

ACCREDITED MEMBER
WII'1d A.uociaIilM ojUIiI'"sirin &CoUtftJ

For The BlolechnlC Ellmmallon
01 Grease, Oil and Siubborn
Organics In Your

• Wastewater
• Grease Traps
• Dram Lines
• Ltlt Stations~SJ!Jy

Biotechnics

EARN
YOUR

COLLEGE
DEGREE

AT
HOME

Chemical Analysis of
WaterlWaste water,

Metals Analysis,
Oil Testing

GrECH Laboratories, Inc.
Ph: 316-794-8244, Fax: 316-794-8064

Iron-free 800 233-38611

High performance
corrosion resistant
portable pumps

PACER PUMPS
One Lark Avenue 717656-2161
Leola, PA 17540-9512 Fax 717656-0477
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Qua/iryho.w ICmijied tmtmblits litgrtQ/J)' rftIumJprim till sold!

SAFE ENVIRONMENTAL
~l()RI\Cr CORP.

Classified Ads Get Results,

Call Today (817) 776-9(XX)!

MICROSEEPS j
...~;;;i;;:::;.;:;::'.;i:: .

• Tired of costly sample bags
that are fragile, hard to ship &
have limited holding times?

• Join the crowd & switch to
Microseeps Vesa system.
- Free sample containers
- Extended holding times
- Convenientshipping

For your free VESA demo kit, call or fax
your request to Clark Sharlock at:

lHO D(.... (H1Al'l'.• !'J), l~)\ l() ·'k~N'Il\IIIL'.1l l,ol()()
PHONE (Imo) 593-$AFE (7011) 595-0lJ6&

MICROSEEPS
220 William Pitt Way (412) 826-5245 PH
Pittsburgh. PA 15238 (412) 826-3433 FX

Vapor Extraction Sampling &
Analysis Services

VESA

Box 250,422 Main St. Somerssl, WI 54025

Call Toll Free 1·800·243·1406

PITH
PUMPS WASTE •• ",,__ ./1

LWT Manufactures
and leases manned or '_
remote controlled lagoon _
dredges and pumps. --'
Pumping systems .~~.,

move sludge,
sand, silt,
residuals and
debris from
lagoons, tanks,
vessels and digesters~.:'.:, ,"

Contract dredging also available.

n\\!.\fii?~ LIQUID WASTE
l!:D'Q\"loU.k. TECHNOLOGY'

A HEIDEMIJ COMPANY

Em USTED WJRSE.'YffiO.JP RAlES
UJR F1 JCF rn OORS

MYSTIC, CT (203) 449-8903

WHEN USED AS A SAMPLE
CONDITIONING SYSTEM
THEY ARE ALL OF THE

ABOVE AND MOREl
CALL FOR MORE INFORMATION:

BALDW1N
EmnRONMEN~ INC.

5401 LONGLEY LANE #42
RENO. NEVADA 89511 USA

(702) 828-1300 (702) 828-1305

HAZWOPER COURSES.
LEAD PAINT INSPECTOR,
ASBESTOS, CONFfNED
SPACE COURSES!!!

GERAGHTY
& MILLER, INC.

Environmental Services

<~ Mystic Air Quality
LJtj\~ Consultants, Inc.
'-'

BALDW1NEmnRONMEN~

ELECTRONIC
WATER CONDENSERS

I. PROVEN TO HAVE BEST PERFORMANCE
2. SEALED HINGED DOORS

3. FIELD FRIENDLY
4. RELIABLE

5. THEY JUST PLAIN LOOK GOOD!!!

Integrated Environmental
Solutions)I" INVESTIGATION

A.,ENGINEERING
At CONSTRUCTION

Call (303)294-1200

Hazen and Sawyer. p.e.
730 BroadWay
New York. NY 10003
212777-8400

Olner u.s. Offices

Next Day or Same Day Delivery

[@ l~odU~~dS~i~
Call Toll Free 1.800.780.7099

Hoses &Fittings Surplus Sale
'Ga!es'GoodyeaI"Kanaflex'Civacon'PT'

'Chemicarvac'Petroleum'Acid'Wasle'

IL\ZEN AND SA\WER
, ~ fIn nl II En J , , e, Ii. ~ C I 1.1 ~

1-800-881-6822

Presenting 60 Advanced
Technical Short Counes Annually
HYDROGEOLOGY. MICROBIOLOGY.
GEOCHEMISTRY. GEOPHYSICS. RISK.
REMEDlAnON. COMPUTER MODEUNG.
MAlliEMAncs. STAnmcs AND MORE.

I>!' Your Friend Anends Free

I>!' Special Government/Student Rates

I>!' 2 Scholarships per course

I>!' Continuing Education Credits

I>!' \100.00 Future use Reb<lte

For additional information contact Or. Jay Lehr

1-800-792-0005 or 614-792-0005
or FAX 614-792-0006

E3. 2764 lawllury Blvd.. ColumbUS. OH 43235

Raising Education to a High'" Power
for the Environment

• Water
• W;tIlewlter

• SoUdWHte
• EnvIronmental

StudieS

Focused on the Business of
Protecting Florida's Environment
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Water Supply' Contamination' Modeling

Dewatering Permitting

Unique design with internal
windsock support gives maximum
accuracy. Bright orange nylon

windsock with free-swiveling
frame. Low Maintenance.
Long Life. CaL TO. 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
DepL 39"394 Lyons, WI 53148

HDR Englnewing. Ino.

WlJlJtewater/Storm Water/Water Aeuse
IndustrIal Wastewater and Air Quality
NPOES Permits
Environmental
Solid Waste Management

Telephone: "02399-1000

Are You Dealing wtIh
an Independent Lab?

You should be!
·CllTetrQArdvhcoIser..ce.~

• NoC~loIl"1IeIesl

• ~t ~Q.dIv servce
• Compelt1'lve Ptoces

• NoHo::ldeoC~tl.......-
• NVLV Aa:nditlld .1.IIoontDry

#1151
• 1tM: ..... lIuIt.a.WOter

• F\MPCM SEM
• AlHA-lttl f32eO!>OOl

• New'lbtl<ELAP-lm fJ:)OlO

• SAM£-MVIlelUll~

• C1H Servces1wailcDllt

• E~CJ"d~5eMc81~

.MaIerdl~l'tSEM

MCROANAIYIICAL
(/>'6,6,.,·",'/1(' rl,_.....----

3618 N.W. 97TH BLVD., GAINESVILLE, FL 32606
(904) 332-1701. (800) 358-3160. FAX (904) 332-3572

Safe-T-Tank
ABOVE GROUND DOUBLE CONTAINMENT

1-800-536-8910

Wilton, CT
(203) 762·1207

Oflices Nationwide
EST. 1944 REPRINTS REPRINTS

If you would like reprints

of any article in

• Aerosol Monitors
• Air Sampling &

other IH Equipment
• EMF Meters
• Confined Space

Entry Equipment
• Rt TesterS{OuanlifOtiv8)

• Gas Detectors
(OOH25.LELCO:z,02.Hg. ...)

• Noise & Sound
Level Monitors

• VOC Monitors
(PIO/HO/GCj

• Velocity Meters

Environmental Protection Magazine,

please contact:

Daily, Weekly, and Monthly Rates Available!

REPAIR
We Also Repair:

• Biosyslems • Air Sample Pumps
• Gastech • Egress Winches
• National Draeger • Gas Detectors
• Photovac • PIDs/FIDs
• Quest • SCBA
• SKC • Supplied Air Resp.
• Survivair

OUf SeMces are:

First Rate' Fast· Fair!
CAll FOR FREE CATALOG

Cherie Chastain

Production Manager

Environmental Protection

3630 IH-35

VVaco, Texas 76706

(817) 776-9000

1·800·327·4260

E VIRONMENTAL PROTECTION

REPRINTS REPRINTS
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ReRA Inspection Manual - New for 1994!
This new RCRA manual for EPA's compliance inspectors gives you the checklists, proce­
dures, priorities, and protocol of an inspection from entrance to exit. This EPA guide includes
a summary of the regulations.

#35-7272, Softcover, 392 pp, Nov. 1993, $32.95
Compare at $125.00

NPDES Compliance/Inspection Manual
Technical specifics in this EPA manual clarify how to comply with the regulations.
Instructions for inspectors on procedures and a description of the NPDES program provide
an insider's look at compliance.

#35-6733, Softcover, 134 pp., May 1988, $32.95
Compare at $69.00

Documented and described in this pertinent manual are over 800 chemicals found in the
workplace. Indexed by synonyms and CAS numbers, the information includes chemical infor­
mation, health effects, exposure limits, and more. This reference for OSHA compliance
inspectors also describes OSHA's sampling and analysis methods.

#30-2436, Softcover, 671 pp., July 1991, $43.95
Compare at $61.00

OSHA Tec:IInic:aI Manual
Heavily revised and greatly expanded, the latest OSHA manual used by OSHA inspectors
covers inspection guidelines for various sampling techniques and procedures, heat stress
effects, noise measurements and hearing conservation evaluations, back disorders and
injuries, indoor air quality, hospitals, technical equipment, chemical protective clothing,
and much more.
#30-6748, Softcover, 324 pp., Apr. 1993, $27.95

Compare at $79.00

NPDES Best Management Practices Manual
This EPA manual is an indispensable tool for any industry under regUlation. Detailing not
only what BMPs are, but also how they work, this handbook's utility is enhanced by industry­
specific BMP plans. Included are regulatory policies, information on inspections, training,
recordkeeping, and important resources (national, regional, state, and more) for determining
Best Management Practices.

#35-6732, Softcover, 198 pp., Oct. 1993, $21.95

CoRtroI TedInoIogies for IIaza'dous Air PoIlubmts
This manual is used by EPA technical personnel both to answer questions from potential per­
mit applicants and also to evaluate and review permit applications trom facilities with poten­
tial hazardous air pollutant (HAP) emissions. Discussions cover complete design and cost
considerations for thermal and catalytic incineration, flares, boilers/heaters, carbon adsorp­
tion, absorption, condensers, fabric filters, electrostatic precipitators, and Venturi scrubbers.
Throughout this EPA handbook are calculation sheets, affluent characteristics for emission
streams, potential HAPs and emission sources for various industries, comparisons and cost
factors of the control technologies, and much more.

#35-4277, Softcover, 260 pp., June 1992, $27.95
Compare at $73.00

~~t- '~'I~'~~"""""""""""""'"

NPDES
Best
M~ement
Practices

ReRA
Inspection

NPDES
Com~ce

OSHA
Technical

Control
Teclmologies
FOR
HmUo~Air
Pollutan~

9out of every 10
questions regarding
regulatory compli­
ance are found
right in the pages
of manuals printed
by government
agencies. But
finding the ones
that apply to your
pecific area

can often be
expensive and
time consuming.

To better serve
our subscribers,
Stevens Pubtihing
has located these
often-obscure
and most-always
ex~sive manuals
and reprinted them
in their entirety
at a ubstantial
savings to you.



NIOSH Pocket Guide to Chemical Hazards
Packed with data, this chemical listing includes chemical exposure limrts, health effects,
target organs, when to use a respirator or personal protective clothing, aphysical
description of the chemical, and immediate dangers to Irte or hearth. Appendices list
NIOSH and OSHA carcinogens, and index synonyms and trade names as well as CAS
numbers.

#35·6464, Softcover, 246 pp., June 1990, / $27.95
Compare at $58.00

Multi-Media Investigation Manual
The increasing number of mulli·media investigations make this EPA manual essential
for the facility outputting waste, emissions, or effluent regulated by more than one law.
Acts included are RCRA, CWA, CM, SWDA, TSCA, FIFRA, EPCRA, and CERCLA.
Checklists, forms, guidelines, and other tips and techniques for the inspector can help
you in your own inspections.

#35·6646, Softcover, 250 pp., March 1992, $27.95
Compare at $73.00

NPDES Industrial Permit Abstracts 1993
Successfulty submitted industrial permrt abstracts from the field help you wade through
yollr own permitting process. Use pertinent sections from these abstracts compiled by
the EPA's Office of Water lor guidance. Appendices with abbreviations, parameters, and
lists are aquick reference to fulfill your permitting inlormation needs.

#35·6472, Softcover, 482 pp.• Oct. 1993. $38.95

Storm Water Management for Industrial Activities:
Developing Pollution Prevention Plans and Best
Management Practices
Clearly written wrth detailed illustrations and concise reference materials, this manual
helps facilrties develop astorm water pollution plan lor industrial srtes. Navigate the
stream of information with charts, illustrations, application Iorms and their timetables,
and data sheets.
We've added the EPA's Summary Guidance primer spelling out the sequential steps
for development and then implementation, as well as special requirements.

#35·7964, Softcover, 414 pp., Oct. 1992, $32.95
Compare at $62.00

Description and Evaluation of Medical Surveillance
Programs in General Industry and Construction
While some employers know that OSHA is considering amedical surveillance standard
for all workplaces, few will know what it will contain. An Advanced Notice of Proposed
Rulemaking for ageneral medical surveillance standard in September 1966 led to this
OSHA survey on cunent medical surveillance programs, their purposes, and their resulls.
These findings clearly spell out how employers use medical surveillance progams, how
some employers link their program to other risk reduction programs, and what medical
surveillance program features benefrt employers.

#30-3367, Softcover, 350 pp., July 1993, $27.95

Industrial User Permitting Guidance Manual
From the EPA's Office of Water, this manual reveals the ins and outs of the IU permitting
process. Learn when you need a permit, what information you need, what steps you
should take, how to avoid common pillalls on permit applications, what monitoring and
reporting requirements are, and when waste hauler permits come into play. Avoid delays
by getting IU permrt answers here.

#35·4876, Softcover, 266 pp., Sept. 1989, $27.95
Compare at $62.00

Good Laboratory Practices Manual
Know the questions TSCA and FIFRA inspectors will ask! Checklists cover heallh
effects testing, recordkeeping, standard operating procedures, worksheets, and more.
This EPA manual)ncludes the necessary information lor effective sell·audrt and problem
prevention.

#35·4576, Softcover, 504 pp., Nov. 1993, $33.95
Compare at $48.00

OSHA Field Operations Manual for Inspectors
Know what to expect before, during, and after an OSHA inspection! Written for OSHA
compliance inspectors, this OSHA manual details how to conduct inspections and identify
violations. Use sections on handling citations, penalties, imminent danger, fatality/cata·
strophe investigations, complaints, and referrals to prevent problems at your facility.

#30·6783, Softcover, 440 pp., Aug. 1993, $32.95
Compare at $85.00

Recognition and Management of Pesticide
Poisonings, 4th Ed.
This vrtal reference lists the main active ingredients and brand names of toxins, as well
as step-by·step treatment procedures for 1750 pesticides. Know basic toxicology, meth·
ods to confirm exposure, principal symptoms and signs of poisoning for quick recognition
and response to possible pesticide poisonings.

#35·76n, Softcover, 214 pp., March 1989, $21.95
Compare at $52.00

Guidance Manual for the Preparation of NPDES
Permit Applications for Storm Water Discharges
Associated with Industrial Activity
This straighllorward discussion comprehensively covers individual application require·
ments and permits, and includes important technical support lor specific elements of the
permrt application Iorms. This EPA manual allows firm control of the application process
using apermrt application checklist and adiagram identifying which Iorms to use.
Included are instructions on evaluating non·storm water discharge, estimating discharge
flow rates and volumes, collecting storm water discharge samples, and more.
#35-4676, Softcover, 208 pp., Apr. 1991, $27.95

Compare at $62.00

Storm Water Management for Construction
Activities: Developing Pollution Prevention Plans
and Best Management Practices
Clearly written with detailed illustrations and concise reference materials, this manual
helps facilities develop astorm water pollution plan for industrial sites. Navigate the
stream of information wrth charts, illustrations, application forms and their timetables,
and data sheets.
We've added the EPA's Summary Guidance primer spelling out the sequential steps
for development and then implementation, as well as special requirements.

#35-7962, Softcover, 302 pp., Oct. 1992, $29.95

Building Air Quality: AGuide for Building Owners
and Facility Managers
Prevent and resolve indoor air quality (lAO) problems with this guide from the EPA's
Indoor Air Division. This handbook pinpoints the basic factors affecting lAO and outlines
the necessary steps and skills in developing an lAO profile for problem prevention, as
well as diagnosing and mitigating existing problems. Appendix topics include the impact
of HVAC systems, asbestos, radon, moisture/mildew/mold, resources, essential forms,
and more.

#35·2274, Softcover, 246 pp., Dec. 1991, $27.95
Compare at $58.00
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Please send me the following Stevens Publishing Corp.

, Compliance Manuals indicated below. P.O. Box 2573
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~The National
~ArborDayFoundation

the Arbor Day Foundation.
Your trees will be shipped

postpaid at the right time for
planting in your area, February
through May in the spring or

.". October through mid December
in the tall.The six to twelve inch
trees are guaranteed to grow, or
they will he replaced free.

To become a member
and to receive your free
trees, send a $10 member-

ship contribu­
tion to Ten Blue
Spruces, National
Arbor Day Founda­
tion, 100 Arbor
Avenue, Nebraska
City, NE 68410.

Join today, and plant your Trees
for America!

10 Free Trees

need more trees to protect our t'lrtn fields
and our rivers and streams. To provide
wood for our homes and a thousand
products we use every day.

Ten Colorado blue spruces, or other
conifers selected to grow in your area
will be given to each person who joins

PlantTrees for America
TM

I-
i

America needs more trees

Trees provide food, shelter, and
nesting sites for songbirds.

Trees increase property
values, and make our
homes and neighborhoods
more livable.

Trees help conserve
energy. They cool our
homes and entire cities in
the summer, and slow cold .
winter winds. Shade trees
and windbreaks can cut
home utility bills 15-35%.

Trees clear the air we breathe.
They prOVide life-giving oxygen while
they remove particulates from the air and
reduce atmospheric carbon dioxide.

The United States has lost a third of its
forest cover in the last 200 years.

Our towns should have twice as many
street trees as they have today.

We need more trees around our homes
and throughout our communities. We
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Card Expires June 1995
Reader Service Card

For FREE information on products advertised in this issue, circle their Reader 352950450
Service Number 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:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
~ ~ ~ ~ ~ ~ V U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ « % ~ U ~ U ~ ~ ~ ~ M ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ U ~ ~ ro n n n N ~ ~ n n ~ ~

~ ~ ~ M M ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 100
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
1~ 1~ 1~ 1~ 1~ 1~ 1V 1U 1~ 1~ 1~ 1~ 1~ 1~ 1~ 1~ 1~ 1~ 1~ 1~

141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
1~ 1~ 1~ 1M 1~ 1~ 1U 1~ 1~ 1ro 1n 1n 1n 1N 1~ 1~ 1n 1n 1~ 1~

181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200

For faster service-photocopy this side only and send to our FAX # (817) 662-7075

PLEASE

PRINT
OR

AFFIX

PEEL OFF

LABEL

HERE

NAME _

COMPANY _

ADDRESS _~ D Home D Bus.

CITY STATE __ZIP _

D YES, I would like to receive/continue to receive Environmental Protection.

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

F 0 Toxic &hazardous material
G 0 Energy controVenergy

oonservation
H 0 None of the above

Date _

3. Approximate number of employees at this address
(check only one):
A rJ 1-19 E [J 250-499 H u 1500-2499
B 0 20-49 F 0 500-999 I n 2500 and up
C lJ 50-99 Gu 1000-1499
ou 100-249

4. In your job function do you recommend, specify or purchase?
(check all that apply):
A 0 Pcjlution Control Equipment
B n Instrumentation
C u Chemicals
ou Parts &equipment for maintenance operation and contrcj
E n ServicesiConsu~ing

F u None of the above ----::tptea=,,""speOfy=.i_

S. What types of Pollution Control are you responsible
for? (check all that apply):
A 0 Air
B 0 Water
C [J Noise
ou Scjid waste disposal
E n Industrial hygiene ;;;:_=_=.,.---------

6. Which of the following publications do you receive
personally addressed to you? (check all that apply):
AD Pcjlution Engineering
B0 Environment Today
Co Hazmat 1'«>r1d
o0 Pcjlution Equipment News
ED The National En~ronmental Joumal
F0 Water Environment &Technology
Go None of the above

Signature Required
For FREE SUbsCrIption

o (30) RubberlPlaslic
o (31) leather

~ I~I ~~C:C~~SS
o (34) Fab. ~etal
o 1351 Mach" except Elect.
iJ 36 Elect. & Electron. Mach.
o (37) Trans. Equip.
o (38lln~trulmeasianalyzJCOfllrolliog
o (39 MIscellaneous Mfg.

Signature _

Title, _

Business Phone ( ) FAX No. (--J _
Home Phone ( ) _

1. Function which best describes your activity in Pollution Control
(check only one):

A 0 Corporate responsi~lity for Pollution Control
B 0 Manage all Pollution Control Operations at this location
C 0 Supervise sub-group in Pcjlution Control Operations
o 0 Pro~de professional oonsu~ing service on Pcjlution Control
E 0 Pro~de staff en~ronmental service on Pcjlution Contrt>
Z 0 Other (please specity) _

2. Type of Business (check only one):
A 0 Manufacturing. ff manufacturing, please check the appropriate SIC

(check only one):
o 120) Food
o 121) Toba<xo
o 1221 Text.
o 1231 ApparO
o 124) loe'ber &Wood
o (25) Furniture
o 126) Pape<
o 12ryPri_
o 128) Chemicals
o 129) Pe". &Coal

B 0 Mining
C 0 Agricu~ure

o 0 Engineering &Contracting
L 0 Consu~ing

M0 Insurance
E 0 Utilities, public, private &oooperative
F 0 Gov!. incuding municipal or district sanitary water or wastewater trmnt sys.

or plants
Type of Gov!:
Go City HoCounty
I 0 State J 0 Federal
K 0 Transportation
N0 Labs 00 Training Po Real Estate
Z 0 Misc. Services ="'_"'.,.-----



you'll
tchoose a

,.-:'--'--.noassay kit
hile you're tracking down equipment your "complete" kit

do't Include.. ,paying for more lab work...waiting for GC/MS analysis.. ,you could
be getting results,

Unlike the others, Hach's new immunoassay kits do include everything you need
to detect PCB and TPH in soil and TPH and benzene in water, You get a direct­
reading Pocket Colorimeter™ Instrument for quantitative screeuing; illustrated,
step-by-step instructions; prepared reagents; field-ready apparatus; and consumables,
All packed into a tough carrying case, All backed by on-going technical support,

With everything at your fingenips, you can head right to the site and start testing,
In 30 minutes or less, you'll get accurate threshold values, Down to 1 ppm PCB
in soil. 10 ppm TPH in soil. 220 ppb TPH in water. And 5 ppb benzene in water.

Choose from four kits. Bach's PCB in Soil Kit meets USEPA perfonnance require­
ments for the SW-846 draft method 4020 for reponing purposes. The Benzene in
Water Kit specifically detects benzene-not BTEX. And to monitor TPH, Hach
offers both a soil kit and a water kit.

Take the headaches out of immunoassay testin~all 800-2274224 to order.
Or request literature 1367, 1374, 1400 and 1404.

----
HACH COMPANY. Po. Box 389 • Loveland, CO 80539 • Fax: 970-669- 2932 EA~~ ISO 9001 Certified

8-AJ51 Circle 46 on card.



Contaminated Soil/Water?
Clean it! Don't Haul it!

Why Transplant The Problem?
Our remediation services include:
• Soil Wash • Stabilization
• Bioremediation • Vapor Extraction
• Heavy Metals • Composting
• UST Removal • Ground Water
• Ordnance Disposal • Toxics
• Radioactive Waste • Air Sparging

Environmental Services
1536 E. Valencia, Fullerton, CA 92631
714-879-6110 • Fax714-449-0925
Toll F.... 800-877-2687

- 1 rl

lifE"
National
Technical
Systems

Circle 47 on card.

We offer the most cost-effective remediation
techniques in the industry. And we guarantee
regulatory compliance on all our jobs. We employ
the latest in remediation techniques including
advanced methodologies for hydrocarbon and
heavy metals-contamination removal. And they
are all field-proven solutions.

Keep your plant operational and your bottom
line healthy. Our in-situ methods are less disruptive
and definitely more cost-effective than other
alternatives. Call for a copy of our Statement of
Qualifications or a site-specific quotation.
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