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For FREE information on products advertised in these issues, circle their Reader 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 32 63 94 125 156 187 218 249 "" 311 "" 373 "" 435 <ell
2 33 64 95 126 157 18' 219 250 28' 312 343 374 ... ... ..,
3 34 85 .. 127 156 189 22<l 251 282 313 '" 375 <GO 437 <ell
4 35 86 07 128 159 190 221 252 283 314 345 378 407 438 <eo
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11 42 73 104 135 188 197 228 259 290 321 352 383 414 445 478
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13 44 75 '" 137 188 199 230 281 282 323 364 385 418 447 478
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18 47 78 100 140 171 202 233 264 295 326 307 388 410 450 451
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20 5\ 82 113 144 175 206 237 268 289 330 381 392 423 454 ...
21 52 83 114 145 178 207 238 266 300 331 382 393 424 455 <ell
22 63 64 115 145 In 206 239 270 301 332 383 394 425 456 ..,
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VOHAPs analysis just got easier, and quicker, so the tield operator doesn't tune or calibrate the
and less expensive, and less time consuming, GC/MS Using built-in internal standards, HAPSITE

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

be true. It's what the indus- test results.
try has been waiting for- HAPSITE also offers total

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

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

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

because an internal processor Call 1:800-22~-0633 for ISO 9001
interprets and displays the more information. MAY , •• 3

results. It's self-tuning, too, E·mail: reachus@inficon.com http://www.inliconcom
See us at WEFTEC, Booth #936 • Circle 106 on card.

Introducing HAPSITET

; the first portable GC/MS that lets you
see the answers before you leave the site.
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The Rising Tide
of Privatization

~x~
Angela Neville, JD, REM
Editor, Environmental Protection

from the editor

It started as a trickle. In the early 1990s, communities began looking at the private sec
tor for help in improving the efficiency of their wastewater treatment plants'(WWTP)

operations. Budget cuts, stricter regulatory demands, citizens' increasingly rebellious at
titude toward higher taxes, private companies' push to handle the work, and the wide
spread perception that governmental employees tend to be less productive than private
sector workers were all factors that encouraged this shift toward privatization.

Now WWTP privatization is beginning to surge throughout the United States.
Taking three possible forms, private sector involvement can consist of either contract
operations, leasing by the private party or the private party's outright purchase of the
WWTP. By far, the most common arrangement is contract operations, in which the
municipality hires a private party to run the WWTP and no funds are transferred from
the private party to the municipaliry. In contrast, with a leasing arrangement, a private
entity operates the WWTP and invests funds in the facility by paying lease payments
to the municipality. Currently, this is gaining in popularity. The third variation, in
which a private party buys the WWTp, is the rarest type of privatization. One exam
ple occurred in 1995 when Wheelabrator EOS purchased a WWTP from the ciry of
Miami, Ohio, for $6.8 million.

The federal government's effort to promote WWTP privatization is having an impact
on how communities structure their relationships with private entities. In the January
16, 1997 Federal Register, the U.S. Internal Revenue Service published a new tax rule that
allows communities to enter into operational management contracts pertaining to
WWTPs for up to 20 years without threatening the tax-exempt status of outstanding
municipal debt. The new rule is prompting more municipalities to opt for contract man
agement arrangements rather than selling their WWTPs to private entities.

The federal government's role in this seemingly local issue stems from the fact that the
U.S. Environmental Protection Agency has been bankrolling municipal wastewater treat
ment for the past 25 years. During this period, the EPA has invested about $65 billion in
large municipal WWTPs (plants with at least 1 million gallons per day capacity).

As part of its involvement with communities' wastewater treatment, the EPA is start
ing to actively promote privatization. Recently, the agency established a privatization co
ordinator within the Office ofWastewater Management to speed up the approval of pri
vatization agteements (Haig Farmer with the EPA's Municipal Support Division at 202
260-7279 can provide additional information about the EPA's policies in this area).

The growing number of success stories illustrates the advantages of privatizing
WWTPs. For example, a case study in this issue, which begins on page 28, profiles a
public-private collaboration in Kenner, La., that improved services for residents and
reduced the WWTP's costs for operation, maintenance and management.

Taxpayers' pocketbooks and the environment can profit from this new trend.
Increased efficiency of plant operations, better compliance with tougher water quality
standards, lower operating expenses and access to private sector capital are important
benefits that communities can gain by working with private companies.

81 Environmental PROTECfION September 1997
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Bulletin
EIT published a product bul
letin on its Serie 5300 leak

OT
GAS O£fECl1OH IHSTlt\lMU"UIOH

detection systems-an eco
nomical alternative for sites
that do not require monitor
ing ofgas concentration levels.
Each piece of equipment in a
typical 5300 system is profiled
in the bulletin. E[T.
Circle J80 on card.

81 Environmental PROTECTIO

Portable FID
The Model 680 HVM is a fully
integrated fugitive emissions

monitoring solution. The three
key interface is ideal for fugitive
emissions, hazwaste, spill re
sponse and industrial hygiene
monitoring. It integrates a highly
sensitive flame ionization detec
tor, data logger and optional laser
bar code scanner. Thermo
Environmental Instruments Inc.
Circle J8J on card.

Gas Detection
System

The MIRAN SapphiRe se
ries comes in a lighter, smaller

and less-expensive package.
Fugitive volatile organic chem
icals can be detected in process
applications for worker safety
and industrial hygiene studies.
The long pathlength infrared
optical bench also allows de
tection of inorganic chemicals
and a variety of semiconductor
gases. The on-board datalog
ging feature is ideal for HVAC
studies, indoor air quality
studies and quasi-continuous
monitoring. Foxboro.
Circle /82 on card

Emissions
Monitoring Systems
The Leaktracker System 300 is
a complete system to integrate
leak detection and repair.
Monitoring data can be used for
permanent records. Features

include a detacllable lightweight
probe for hard-to-reach places
and a pen-based computer.
Tracker Tecl1l1010gies Inc.
Circle /83 on card.

Gas and
Oxygen Monitor
The Model 3802 infrared gas
and oxygen monitor uses
photo-acoustic infrared tech
nology to monitor a variety of
infrared active gases including
carbon monoxide, hydrocar
bons, solvents, alcohols, alkanes
and other toxic gases along with
oxygen. All readings are visible
on a from-panel display with
alarms and diagnostic messages.
MSA Instrument Division.
Circle /84 on card

VOC Analysis
Hapsite~ is a portable GC/MS
for easy, dependable on- ite

analysis ofvolatile organic com
pounds. It is battery-powered,
lightweight and weatherproof
and can determine and quanti
fY VOCs in minutes. Endures
harsh testing environments,
rough handling and shocks typ
ical of field work. [nficon.
Circle /85 on card

Portable Gas
Chromatograph
The Voyager gas chromato
graph is a lighrweight, hand
held instrument with analytical

ability to chart subsurface con
tamination. It combines rapid
sampling techniques with
field-generated analysis for an
accelerated site characterization
plan. PE Photovac.
Circle /86 on card.

Ambient Air Monitors
AP-360 series of ambient air
monitors were designated Refer-

-..... ..
" . -----

ence or Equivalent Methods
in accordance with 40 CFR
50-53. It includes CO moni
tor, O-NO,- 0, monitor,
SO, monitor, 0, monitor and
CH,-NMHC-THC monitor.
Horiba Instruments Inc.
Circle /87 on card.

Gas Detector
The Quadrants portable gas de
tector is small, lightweight and
inexpensive. Surface-mount elec
tronics and flexibility in sensor
combinations allows CUStom
ization to meet specific require
ments. ENMET Corp.
Circle /88 on card.

Open Path
Gas Detection
The SafEye Open Path Gas
Detection System detects
flammable and toxic gases in
concentrations from low parts
per million to the lower ex
plosive limit. Ideal for perime
ter monitoring, refinery in
stallations, paint and solvent
facilities and more. MSA
Instrument Division.
Circle /89 on card
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Circle 108 on card.

SIVA Solvent Recovery
Systems are designed to
recycle almost any solvent
from 4to 1500 gallons per
day. SIVA Systems offer
environmentally sound
solutions with unbelievably
quick paybacks.
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5tate OHIce of Marine
Safety Merge. WIth Ecology
OLYMPIA, Wash.-Effeccive]uly 1, the
state Office of Marine Safety (OMS)
merged with the Department of Ecology
to form a new comprehensive spill preven
tion, preparedness and response program.
The merger combines OMS' marine ves
sel safety and oil spill prevention activities
with Ecology's facility oil spill prevention
and statewide oil and hazardous material
response and restoration program.

tive-by 2000, new cars sold in Cali
fornia will emit only 25 percent of the
most harmful pollutants that come &om
1993 California vehicles. This is in addi
tion to the remarkable 90-percent emis
sion reduction made from 1966 to 1994.

"California will gain additional benefits
not jusc with our in-state fleet, but &om
visitors and new residents who are driving
these new LEV vehicles. The nation gains
because of our world-leading standards.
We encourage other auto manufacturers
to join the parade," Rooney said.

EPA Introduce.
lran.fo,.e, Program
WASHINGTON, D.C.- As competition among utili
ty companies grows, so do the technological ad
vances through which they can provide cost-effec
tive electricity while reducing air pollution emis
sions and staying profitable. High-efficiency distrib
ution transformers are one way autility can maxi·
mize both efficiency and profitability.

The U.S. Environmental Protection Agency saw
transformers as a vehicle for efficiency and pollu
tion prevention and created the Energy Star"
Transformer Program. The program recognizes and
supports utility companies that purchase and install
high-efficiency distribution transformers through cost savings and environmental
recognition. This voluntary, non-regUlatory pollution prevention program enables util
ities to efficiently distribute electricity while aiding in the reduction of air pollution by
reducing air emissions associated with transformer losses.

More than 61 billion kilowatt-hours of electricity-almost 2percent of U.S. elec
tricity production-are lost annually due to inefficient transformers. To replace these
energy losses, all electric generating plants in the United States would have to oper
ate for an additional eight days.

Efficiency targets for the Energy Star Transformer Program are designed so that
roughly 35 percent of the transformers sold to utilities in 1994 would have qualified
for the Energy Star designation.

The Energy Star Transformer Program is completely voluntary, The EPA has no leg
islative authority to mandate the purchases of high-efficiency transformers by utilities.

California EPA Applaud.
Honda Announcement
SACRAMENTO, Calif.-The
California Environmental Protection
Agency (Cal EPA) applauded American
Honda Motor Co.'s announcement that
it would sell 1998 Accord vehicles meet
ing California's stringent Low Emission
Vehicle (LEV) standard in all 50 states.

"This is heartening news for the na
tion and our ongoing campaign to im
prove air quality, and Honda is to be
commended for their leadership role in
bringing low-emission vehicles to the
consumer. California's clean air technol
ogy is once again being exported to the
rest of the country," said Peter M.
Rooney, the EPA's acting secretary for
environmental protection.

California's LEV program established
stringent emission standards for non
methane organic gas (NMOG), oxides of
nitrogen (NO,J and carbon monoxide
(CO) for four new classes oflow-emis
sion vehicles, according to Rooney. So
far, the standards have proven to be effec-
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The "Spill Prevention, Preparedness
and Response Program" will be com
prised of about 55 staff members, includ
ing spill responders, vessel inspectors, en
vironmental planners, engineers and
omer management and support staff.

After me 1988 N(stucca oil spill off
Grays Harbor County and me 1991
Exxon VakUz spill in Alaska, Washing
ton citizens demanded that the state es
tablish a higher level of protection man
mat which existed at the time. In 199I,
me state legislature established the inde
pendent marine safety office and
Ecology's spill program. Under this orig
inallaw, OMS was slated to fold its ac
tivities into Ecology in 1997.

According to Prevention Section
Manager Stan Norman, the vessel safety
and inspection program will continue
under me new organization. "Through
me merger, we will actually strengthen
and improve OUt ability to prevent oil
transfer spills at marine terminals. Now
when we look at spill prevention, we
will be able to do so with a unified vi
sion and program." Ecology will main
tain itS geographic service delivety
mrough marine safety field offices in
Seattle and on me Columbia, and will
keep its current spill preparedness and
24-hour spill response capability at the
agency's four regional offices in
Bellevue, Lacey, Spokane and Yakima.

Hlgh.Tech Flul" Purification
M.rket Growing
NORTHBROOK, Ill.-In less than 15
years, the world market for purification
of air, gases and liquids in high.technol
ogy industries has grown from less than
$.5 billion to more than $9 billion per
year. According to a series of forecasts
by the McIlvaine Co" the double-digit
growth will continue over the next five
years to create a $15 billion per year
market by the year 2000.

The growrh in the high-tech purifica
tion markets has coincided with the
shrinkage of traditional marketS, espe
cially in developed countries. For exam
ple, electrostatic precipitators for air
pollution control were first applied to
cement kilns about 80 years ago. The
major applications for purification of
liquids were basic chemicals, mining
and food productS. Developed coun
tries have now taken over much of mis
activity, so high.tech industries in west-

ern Europe, Japan and the United
States now comprise a market segment
as big as traditional markets.

High-technology industries are defined
as pharmaceutical, biotechnology, semi
conductor and omer electronic segmentS.

Phytore I.tlon
M.rk E.tl........
NEEDHAM, Mass.-The first pub
lished estimates of the market size for
phyroremediation in the United States

liiiiiiiiiir'!!!'-" It takes more

'c:::•••"._"lII",1I than conventional
research solutions

.. ' to do the job right.
• Witl, more and more

legislative developments, case decisions, and
agency actions making it harder and harder for
you to keep up with new directions in environ
mental law and practice, what you need are
inllovative research solutions,

So stan your research with ELK - The
Environmental Law Reporter, Just a
few clicks of the mouse let you jump to and
from news and analysiS, cases, litigation
documents, administrative materials, CFR,
federal statutes, and state regulations and
statutes, An industry nMletter keeps )'Ou abreast
of what's new, what's working, and what's best for
your practice.

&1 WF.'IT
'11"" CHOUP

and its growrh potential were presented
in June at the International Business
Communication's Second Annual
International Phyroremediation
Conference in Seattle, Wash.

The market estimates were presented
by David J. Glass, PhD, of Glass
Associates Inc. Dr. Glass estimated that
the current U.S. market for phyroreme
diation is $3 to $7 million, of which $2
to $3 million was attributed to removal
of organic contaminants from ground-

Looking for that elusi\~ agency document'
o problem, ELI Guidance & Policy

Document Reporter proVides over 3,000
hard-to-find agency gUidance and policy
documents - complete with incisive
analysis from the agency staff ASubject Matter
Index sons the documents into topical and
sub-topical federal environmental areas for
easy access.

Developed by the Environmental Law Institute,
these state'of·the-art CD-ROMs help you get a
lot more infonnation from an e\~r-expanding

environmental field. Prime examples of how
innovati\~ tools can make a big difference in
your practice.

For a free no-risk demonstration of ELK 
Environmental Law Reporter and ELI
Guidance & Policy Document Reporter,

Call: 1·800·255·2549.
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~ Combu-Changer® Regenerative Oxidizer
~ Cor-Pak® Thermal & Catalytic Oxidizers
~ 99% VOC destruction
~ 95% heat recovery
~ ABB Air Preheater, Inc. - a world leader in VOC

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

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

tered by the Louisiana Department of
Environmental Quality (DEQ). is used
ro clean up abandoned hazardous waSte
sites for which potentially responsible
parties cannot be found. Presently. only
25 percent of the tax revenue collected
is dedicated ro the fund. and the re
mainder is placed in the state's general
appropriations fund.

The legislation, sponsored by Rep.
Daniel Flavin. (R-Lake Charles), was
signed by Governor Mike Foster on
July 10. The changes will take effect
July 1, 1998.

"This legislation will enable DEQ ro
pursue the cleanup of abandoned haz
ardous waste sites more aggressively,"
said DEQ Secretary J. Dale Givens.
"These additional funds will also give
the agency more flexibility in investigat
ing contaminated sites across Louisiana
in an effort ro identifY potentially re
sponsible parties. By identifYing the
companies or individuals who disposed
of the waste, we may be able ro recoup
full or partial cleanup costs."

The new law also raises the cap on
the Haz.1rdous Waste Site Cleanup
Fund from the current $4 million ro S6
million. According ro the state Revenue
Estimating Conference, $5.8 million is
the current official forecast for proceeds
of the hazardous waste disposal tax.

ASTM's Guides
For Septic Systems
WEST CONSHOHOCKEN. Pa.
The critical need for reliable technical
guidelines affecting on-site septic and
other wastewater systems is being met
with a series of new standards being de
veloped by the American Society for
Testing and Materials (ASTM).

Already released are standard guides
for surface and subsurface site characteri
zations as well as for the preliminary siz
ing and delineation of soil absorption
fields. ASTM also expects ro publish in
1998 standards on the operation. main
tenance and moniroring of septic sys
tems. and has begun working on addi
tional standard guidelines in the follow
ing areas: selecting on-site septic systems,
setting treatment standards, evaluating
existing systems, and decommissioning.

Long neglected when it came to
comprehensive science-based guidance,
on-site wastewater systems are neverthe
less critical ro safeguarding the nation's

Phyroremediation is the use of plants.
including grasses and trees. ro remove.
degrade or sequester hazardous materi
als from contaminated media such as
soil or groundwater.

State Proceeds Donated
BATON ROUGE. La.-Under a new
law. all proceeds from the current tax
on hazardous waste disposal will soon
go ro the Louisiana Hazardous Waste
Site Cleanup Fund. The fund. adminis-

All

water and $1 ro $2 million arose from
removal of heavy metals from soils.

Although groundwater phyroremedia
tion is the largest and best-established
segment of the market. Dr. Glass esti
mates that the markets for metal and ra
dionuclide cleanup are capable of more
dramatic growth due ro the larger rev
enue than can be expected per site on
such projects. He estimated the overall
U.S. phyroremediation market will grow
ro $24 ro $50 million by the year 2000.
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Clinton administration's view seems ro be
that someone will figure it out and pay
whatever it costs, sometime in the future.

Alter concluded, "There are miles of
expensive, underused carpool lanes that
people think are a waste of money.
While sparse, traffic backs up in other
lanes, cars idle, and tailpipe emissions

(Continued on page 52)

Many of the world's bioremediation, chemical

oxidation, and thermal oxidation processes

require supplemental oxygen. In the past, gas
supply alternatives were limited, not to men
tion expensive. Today, AirSep· Pressure

SWing Adsorption (PSA) Oxygen Systems
offer an economical way to produce an on

site supply of oxygen.

To get a free brochure under YOllr nose,
call 1-800-320-0303, fax us at (716) 691-0707, or e-mail
your inquiry to marketing@airsep.com.

Discover how easy and cost-effective it is to produce oxygen
on site for your environmental process.

bag and that will waste billions of dol
lars, and COSt jobs and economic
growth across America."

The Chamber's analysis of the EPA's
economic calculations shows that benefits
are excessively overstated and costs are
understated. One reason is that neither
the EPA nor anyone else knows how to
meet the newly proposed standards. The

U.S. Chamber
Blasts New EPA Regs
WASHINGTON, D.C.-The U.S.
Chamber of Commerce blasted the U.S.
Environmental Protection Agency and
Vice President Gore on July 16 for pro
ceeding with new air quality regulations
that ignore science, econom ics and the
opposition of hundreds of mayors, gov
ernors, senators and U.S. representatives
from both parties across the country.

"These new air quality standards are
a travesty," said Dr. Harvey Alter,
Chamber manager of resources policy.
''They will hurt, not help, the American
public. These standards are about seil
ing a political agenda in an empty green

EPA Awards Grants
To Reinvent Environmental
Reporting
WASHINGTON, D.C.-As part of
the Clinton administration's ongoing
efforts to reinvent government, U.S.
Environmental Protection Agency
Administrator Carol M. Browner an
nounced that eight states will be award
ed grants of $500,000 each to assist in
developing a system for "one-stop" re
porting of environmental information.

Through these grants, the EPA is
working in partnership with states ro
replace costly, paper-intensive environ
mental reporting with Internet sites
that will provide easier access ro more
reliable information for citizens, indus
tty, business and regulators at the feder
al, state and local levels.

The eight states receiving the grants
are: Pennsylvania, West Virginia,
Georgia, Mississippi, Minnesota, Texas,

ew Mexico and Oregon.
In 1996, five states-Massachusetts, New

Jersey, Missouri, Utah and Washingron
received $500,000 awards to assist in devel
oping one-stop reporting systems.

groundwater supplies because they are
used to treat 25 percent to 33 percent
of all U.S. domestic sewage. While
strict state and federal regulations gov
ern large municipal wastewater disposal
systems, on-site systems are largely con
trolled at the county level.

The new ASTM standards are volun
taty and were developed with the help
of grants provided by the U.S. Environ
mental Protection Agency, the U.S.
Geological Survey and the U.S. Navy.
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SENTEX
AQUASCAN
...the continuous,
on-line monitor for
vue's in Water!

the grapevine
ITC Industrials, an affiliated company

of Baltimore, Md.-based ITC Inc., ac
quited the "Gel Clay Assets" of the Floridin
Co. fotmerly owned by U.S. Borax Co.

DuPont chose EHS/LifeCycle soft
ware system from EIS International
Corp. as its waste management software
package in facilities across the nation.

Johnston Construction Co. and Remed
iation Inc. merged to maximize both com
panies' assets while minimizing overhead.

The Whitman Companies Inc. added
environmental, health and safety consul
tant Thomas W. Peter to direct its new
industrial hygiene department.

Eastman Chemical Co. produces
methanol from coal-derived synthesis
gas at a commercial-scale demonstration
facility using Air Products and Chemical
Inc.'s patented liquid phase technology.

StoneHill Environmental Inc. of
Portsmouth, N.H., an environmental

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

Halomethanes, to sub-PPB levels.
The AQuascan system
combines a state-of-the-art
purge-and-trap module with
the latest GG Technology.
Totally computerized, fully
automated, and operable

remotely, its four system
configurations provide

immediate results
24 hours a day.

The system has
been proven in

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

process, or waste
water.

consulting firm providing site assessment,
litigation, remediation, wetlands and
Massachusetts Licensed Site Professional
consulting services, announced the addi
tion ofW Gardner Warr.

A1fa Laval Separation Inc., Environ
mental Group, named M&C Associates
to be its Mid-Atlantic region representative
in the sale ofSharples decanter centrifuges.

The United Parcel Service was pre
sented a Clean Air Award by California's
Coalition for Clean Air in recognition of
the company's initiative to convert a
major portion of its delivery fleet to
clean-burning compressed natural gas.

Chariey Chambers joined the Kansas
Ci ty, Mo., office of Hanson-Wilson Inc.,
an engineering firm serving the railroad
industry.

ElS International merged with
EnviroMetrics to form Essential Tech
nologies Inc.

Matheson Gas Products announced a
re-emphasis on the production and sup
ply capabilities for pure sodium brick
and sodium dispersions, which it has
manufactured for more than 20 years.

Dennis W. Petersen was promoted to
the position of president of Lockwood,
Andrews & Newnam Inc.

The Purolite Co., an international
manufacturer of ion exchange resins,
opened an office in Taipei, Taiwan. The
office will be managed by Jason Lin and
will serve all of Taiwan.

The Compressed Gas Association
awarded the Bulk Fleet Safety award to
BOC Gases for the fourth time in the
last five years.

Foster Wheeler Environmental Corp.
was awarded an $11 million contract by
the U.S. Army Corps of Engineers
Sacramento DiStrict to ptovide Base
Realignment and Closure (BRAe) envi
ronmental services.

Dr. Edgar Berkley, president for the
Center for Hazardous Marerials Re
search, was appointed to the EPA's
Science Advisory Board, to serve on the
environmental engineering committee
and advise the administrator. m
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cover story

AMMONIA REDUCTION

THROUGH

BIOAUGMENTATION
Specially selected microorganisms combine organic carbon digestion with inorganic

nitrogen removal in a single step during wastewater treatment.

By Hiren K. Trivedi, MSChE

lenge of being in compliance for ammo
nia discharge in the wastewater.

A Reoccurring Problem
A large poultry processing plant in the
United States had a reoccurring problem
of excessive ammonia levels in its efflu-
ent discharge due to plant operations.
Daily wastewater flow to the plant is
0.85 million gallons. Typical inlet am
monia levels are 80 to 120 parts per mil
lion (ppm) as nitrogen.

The inAuent, after primary treatment
and Aow equalization, Aows into a 7.5
million gallon anaerobic lagoon fol
lowed by a series of three 0.6-million
gallon aerated lagoons. The wastewater
is then fed to four sequencing batch re
actors (SBRs). At the end of the settling
cycle the decanted supernatant-the
top, treated water layer-is discharged
to a creek. Because the plant had trouble
keeping the supernatant treated water
quality uniform it had to struggle to
meet the discharge limits based on
problems with the elevated ammonia
concentrations.

Alier several techniques for ammonia re-
moval proved unsuccessful, the plant

.~ Opted for bioaugmentation with Muno ,
~ asafe. patented freeze-dried bacterial prodJ uct capable of reducing the nitrogen levels
t (ammonia, nitrite and nitrate) through

6" natural biological digestion. Initial seeding
~ was done in the aeration basin as well as in
~ I h, t le SBRs. T e commercially available mi-
; crobial product is comprised of naturally
~ occurring and non-pathogenic strains of

Pselldomonm bacteria with exceptional ca-

moval of organic pollutants and nutri
ents (i.e. nitrogen and phosphorous)
before discharge.

Removal of nitrogenous compounds is
critical as excessive ammonia and ni
trite/nitrate levels are detrimental to.
water quality. Ammonia exerts an oxy
gen demand in aquatic environments;
4.7 grams of oxygen are required to oxi
dize one gram of ammonia. Nitrite is
toxic to marine life and can induce
methemoglobinemia (a reduction in the
oxygen-carrying capacity of the blood)
in humans. These factors call for effec
tive removal of nitrogen from the waste
water before it is discharged to natural
water systems. Poultry and meat process
ing plants, food processing plants and
refineries are constantly facing this chal-

Wastewater treatment plant.

C
lean water is a priority in our in
dustrialized society. There is an
ever increasing need to process
and purifY water from industrial

operarions and municipal sources prior
to discharging into natural water sys
tems. Activared sludge wastewater treat
ment plants have been widely used to
address this problem.

Wastewater treatment is one of the
earliest large-scale applications of
biotechnology. It differs from other in
dustrial microbiological processes in
that there is little or no control over the
raw material and only moderate con
trol over the operation conditions, yet
the process is expected to produce a
uniform finished product. The goals of
the process normally include the re-



pabiliries of merabolizing srubborn organ
ic compounds. The end producrs are
harmless carbon dioxide (CO,) and warer;
no roxic inrermediares are left behind in
rhe sysrem.

These specially selecred microorgan
isms consume a wide range of organic
subsrrares efficiently. This resulrs in an
increased carbon uprake and conse
quently, an increased nurrienr uprake,
so rheir ammonia uprake as a nirrogen
source (nurrienr for growrh) is higher
rhan rhar for rhe narurally occurring
microbial popularion in rhe acrivared
sludge sysrem. Furrher, rhey are capable
of urilizing nirrire and nirrare for respi
rarion (denirrificarion) as well as for
growrh as nirrogen sources. Hence,
bioaugmenrarion wirh Pseudomonas re
sulrs in immediare reducrion in ammo
nia-nirrogen levels combined wirh a
more efficienr carbonaceous biochemi
cal oxygen demand (BOD) removal in
rhe same reacror.

Bioaugmentation
Solves The Problem
The food processing planr saw a 40-per
cenr ammonia reducrion in 48 hours
and rhe effluenr discharge fall below

Seplember 1997

compliance levels. Subsequenr consranr
inocularion wirh Munox has kepr rhe
outler warer qualiry uniform and rhe
high ammonia problem has been re
solved cosr effecrively. The planr srarred
rhe bioaugmenrarion program in sum
mer of 1996 and has nor exceeded rhe
ammonia discharge limirs since, even
under cold weather conditions.

Conventional Approach
to Ammonia Removal
The convenrional approach ro ammonia
removal only converts one form ofnirrogen
(ammonia) ro anorher (nirrire or nirrare).

The convenrional merhod of remov
ing nirrogen from wasrewarer srarts wirh
oxidarion of ammonia ro nirrire/nirrare
(nirrificarion) and ends wirh reducrion
of nirrire and nirrare ro nirrogen gas
(denirrificarion).

irrogen exisrs in wasrewarer in four
differenr forms:

• Organic nirrogen (amino acids, pro
reins, purines, pyrimidines, and nucleic
acids);

• Ammonia nirrogen (NH;N);
• Nirrire nirrogen (NO,'N); and
• Nirrare nirrogen (NO)"N).
In an unrreared wasrewarer sample, rhe

major fracrion is usually ammonia nirro
gen and rhe organic nirrogen. These are
oxidized ro nirrire and rhen ro nirrare in
rhe environmenr. Biological nirrificarion,
a rwo-srep process, begins with ammonia
being convened ro niuire by Nitrosomonas
bacreria, followed by nirrire being oxi
dized ro nirrare by Nitrobacter bacreria.
These bacrerial species are rypical exam
ples for rhe nirrificarion process. They are
aurorrophic in narure and use carbon
dioxide as rheir cell carbon source.

NH; "N + '/,0, ; NO,- + 2H' + H,Q
(Nitrosomonas)

NO," + '/,0, ; NO)" (Nitrobacter)
This process usually requires long

mean cell retenrion rime (MCRT) of up
ro few days and hence, huge rank vol
umes. It is very sensirive ro cold remper
arures as well as rhe presence of roxic
chemicals in rhe sysrem. The rare of ni
rrificarion slows down significantly dur
ing colder wearher.

The nirrire and nirrare is subsequently
reduced ro nirrogen gas by denirrifica
rion process as follows:

NO)" + 2e" + 2H' ; NO,- + H,O
NO,- + e' + H' ; NO + OH"
2NO + 2e' + 2H' ; N,O + H,Q
N,O + 2e" + 2H' ; N, + H,Q
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Ammonia Reduction Through 8ioaugmentation
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Bioaugmentation Method
Using Pseudomonas
The wastewater treatment plant was re
lying on the ammonia nitrification step
to convert ammonia to nitrate using the
autotrophic bacteria as explained earlier.
Because of the sensitivity of the process
it had reoccurring violations for ammo
nia discharge and hence, they opted for
bioaugmentation with Munox. The
Pseudomonas bacteria used in these prod
ucts are heterotrophic and utilize organ
ic carbon as the source for food and en
ergy. First, the organic matter is oxidized

by bacterial cells to obtain energy.
Simultaneously, organic carbon is assim
ilated into the new cells using the energy
produced with ammonia as a preferred
nitrogen source in most cases.

Organic matter + 0, + nutrients (ni
trogen, phosphorous) = new cells

During this process the overall nitro
gen removal occurs through three sepa
rate mechanisms.

1) The specially selected Pseudomonas
strains are vety efficient organic degraders
and also have a wider organic substrate
range (including many toxic com-

FOR
ULTIMATE

MOISTURE CONTROL
WEIGHT & VOLUME

REDUCTION

AfKOC"S$~_by

&drams OtJhydralAG., SHitzt!Nt8nd
USApalenl/5558773

pounds). Consequently, their carbon up
take is much higher than what is normal
ly encountered in a wastewater treatment
system. With a higher carbon uptake the
nutrient requirement is also increased.
Since ammonia is available as a nitrogen
source, the ammonia consumption is in
creased also and the discharge ammonia
levels are reduced in the treated water.
Further, with increased carbon uptake the
BOD-as well as the chemical oxygen
demand (COD)-discharge levels drop
below the normal values, resulting in an
increased operational efficiency.

2) Pseudomonas bacteria are consid
ered one of the most active denitrifiers
present on earth. They utilize nitrite/ni
trate for respiration if the dissolved oxy
gen drops below the critical level in the
aeration tank. Even in a completely
mixed stirred tank reactor, low dissolved
oxygen concentrations are commonly
found. This also results in ammonia re
moval since some of it does get convert
ed to nitrite and nitrate due to the natu
rally occurring autotrophic bacterial
population. JUSt like oxygen, denitrifica
tion allows a complete oxidation of or
ganic substrate to CO, and warer.

3) The third mechanism involves the
use of nitrite and nitrate as nutrient
sources during the assimilation process.
Laboratory studies on these products
have revealed that they are capable of
utilizing nitrite as well as nitrate for
growth purposes if ammonia is no
longer available in the system.

Conclusion
Similar results have been seen in poultty
and meat processing plants as well as in
petroleum refinery applications. The
specially selected strains of Pseudomonas,
capable of efficient ammonia removal
coupled with natural digestion of toxic
organic compounds, provide industrial
and municipal wastewater treatment
plants a cost-effective solution to a com
mon problem. Bioaugmentation with
Munox bacteria results in removal of ni
trogen from the wastewater rather than a
conversion of one form of nitrogen (e.g.
ammonia) to another form (nitrite or ni
trate). Munox products are safe to han
dle and non-pathogenic to humans. m

Hiren Trivedi, MSChE, is an engineering
manager with Osprey Biotechnics,
Sarasota, Fla.

For more Information, circle 190 on card.
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Manage All Of Your Environmental Data
In Real lime With One Product, TerraBase:"

Environmental Managlrs...
Can dynamically analyze
multimedia data on a project or
site level.

BI loglsts...
Can examine boring logs, monitor
well, and water level records for
comprehensive hydrogeologic
evaluations.

Ch Ists...
Can determine if and why
data has been qualified, while
summarizing data validation
reports sorted by sample
location and/or analyte.

E er...
Can produce sophisticated
reports and graphics in literally
minutes with the point and click
of a mouse button.

Go from a query to a consultant
quality report in under an hour.

Find out what the others
are chasing:

504- 30- 170
or visit our Website at:
http://www.terrabase.com

:~ integrate
9215 Interline Avenue

Baton Rouge, Louisiana 70809

32 bit Relational Access™ Database
Compatible with Windows '95/NT

1
Automated
Data Importation
(analytical, geological,
geographical).

1Easy export to
Microsoft or other
software applications.

1
Unique point and click
drill down interface
provides immediate
data access.

1
Custom query and data
export interface to
determine what, where
and how much.

1
Multimedia data
access and control
for air, water, waste
and groundwater.

1Interfaces directly
to GIS, modeling and
other applications.
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Pollution Prevention

By ROBERT M. ABBOn

P2 tactics can lead the way to successful
strategic environmental management.

Pollution
Prevention
Planning

of environmenral managemenr sysrems (EMS)
and pollurion prevenrion (P2) planning.

The concepr of EMS, and rhe specific re
quiremenrs of rhe Inrernarional Organizarion
for Srandardizarion (ISO) 14001 EMS sran
dard, have been heavily discussed. Similarly,
rhere is a rapidly expanding body of lirerarure
in rhe realm of P2. However, rhe published
record does nor consisrenrly make clear rhe
srrong relarionship between rhe twO ropics.
Pollurion prevenrion should be an inregral
parr of an EMS; ir is nor a separare sysrem.

Notwirhsranding rhe growrh in general envi
ronmenral awareness over rhe pasr 30 years, ir is
ofren difficulr ro convince an organizarion ro
adopr EMS and/or SEM. However, several ran
gible benefirs are associared wirh P2, including
a reducrion in raw marerial consumprion, re
duced producrion cosrs, reduced energy cosrs
and reduced wasre generarion. These benefirs
make P2 an easy firsr srep and a powerful lever
for broader EMS and SEM acriviries.

Pollurion prevenrion rargers rhe roor
cause(s) of pollurion and seeks ro reduce or re
move pollurion ar rhe source, e1iminaring rhe
rransfer of risk from one environmenral medi
um ro anorher. Consequenrly, ir is a more
comprehensive srraregy for environmenral
managemenr or prorecrion rhan earlier pollu
rion "conrrol" efforrs.

The norion of srraregy is imporranr because
P2 cannor exisr wirhour ir. Many organizarions
rry ro improve or even "oprimize" performance
in wasre managemenr or warer qualiry, bur

rhese funcrional efforrs
do nor embody P2.
They reflecr an earnesr,

The pasr 30 years have seen an evolurion,
if nor a revolurion, in perceprions and
arrirudes roward rhe environmenr. The
discipline of environmenral manage

menr is scarcely more rhan 30 years old; irs
roors can be rraced ro rhe lare 1960s and rhe
birrh of rhe modern environmenral movemenr.

Passage of legislarion such as rhe Narional
Environmenral Policy Acr in 1969 focused ar
renrion on environmenral assessmenr of large
projecrs and rhe conrrol of polluranrs ar rhe
source of discharge. Larer, rwo of rhe more
prominenr examples, rhe Resource Conser
varion and Recovery Acr and rhe Compre
hensive Environmenral Response, Cleanup and
Liabiliry Acr, galvanized acrion on specific envi
ronmenral concerns.

In rhe 1990s, socieral concern abour plane
rary healrh, a growing corporare awareness
and acceprance of environmenr-economy
linkages, and rhe deliberarions of numerous
narional and inrernarional conferences have
inrroduced new language ro rhe environmen
ral debare, norably rhe concepr of srraregic en
vironmenral managemenr (SEM).

SEM is an "umbrella" rerm used ro connore
rhe long-rerm susrainable advanrage rhar can
flow from proacrive responses ro environmen
ral issues or pressures. Essenrially, ir suggesrs
rhar a measurable business benefir resulrs from
inregraring environmenral issues inro business
planning and srraregic planning.

This ideological growrh has ushered in a new
suire of environmenral managemenr srandards,
ideas and approaches.
Among rhe more
prominenr are norions
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Environmental Need/P2 Opportunity

Figure 1- Conceptual Framework for Pollution Prevention

~

...
~

economic feasibility of these opportuni
ties needs to be assessed using one or
more of cost-benefit analysis, point fac
tor analysis, average cost models or mar
ginal COSt models. As a result, it effec
tively translates an envitOnmental issue

Environmental PROTECTION 121

Establish Senior
Commitment

~
~

Figure 2- Packaging Complementary Skills for Pollution Prevention

existing management system is put to
further use and the stigma of creating
"anothet manual or ptOgram" is avoided.
The P2 ptOcess, particularly the identifi
cation and evaluation of opportunities,
is tOoted in economic evaluation-the

but ultimately myopic view that by im
ptOving petfotmance on individual envi
tOnmental issues, ovetall cotpotate envi
tonmental performance will improve.

However, this is not necessarily the
case. Small imptOvements might be ob
served, but unless the organization looks
at the ptOcess relationships thar exist (or
might exist) between rhose issues, and
thinks of new ptOcesses and new ways of
conducring business that eliminate the is
sues, substantive imptOvements in perfor
mance will not be achieved. P2 requires
changes in the wayan organization thinks
about technology and process, the level
and type of responsibility delegated to
employees, the criteria used to measure
performance, and corporate governance.

Such changes are impossible without a
strategy that sees beyond the success of
current methods to different and more
creative alternatives. No less an authority
than sir Francis Bacon captured the spirit
of what is needed when he observed that
"... to achieve results never before accom
plished, we must expect methods never
before attempted." The conceptual frame
work for P2 is shown in Figure I.

There are at least three striking fea
tures of this framework. The first is its
systemic nature or its insistence on creat
ing a plan in which a set of connected
things work together (organizational
structure, responsibilities, practices, ptO
cedures, ptOcesses and resources). The
second is the similarity between this
framework and the elements of an EMS
(purpose, commitment, capability and
learning). Most importantly, P2 should
be considered at a company-wide rather
than departmental level, and as such, is a
team exetcise requiting ctOss-discipli
nary skills. The way in which these skills
might be "packaged" to put P2 into ac
tion is shown in Figure 2.
Besides putting P2 into action, the pack

aging of ctOss-disciplinary skills in sup
port of btOadly substantive envitOnmen
tal change within an organization is, if
not the essence of SEM, an important
step along the way. People who might not
ordinarily work together begin talking
about a common goal that transcends de
partmental boundaries. This dialogue be
comes a way of removing the infamous
"green walls" that frequently impede envi
tOnmental initiatives because it identifies
opportunities to lever off well-established
and effective company practices.

IfP2 can be merged with existing safe
ty and health ptOgrams, for example, an
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Pollution Prevention Plonning

SENSORFLEX@
NEW PARAMETER EXPANSION SYSTEM FOR YOUR

CHANGING WATER QUALITY MONITORING NEEDS

HYDl10lAB CORPORATION
P.O. BoxSOI16-Austin, TX-78763
Phone 512-255-8841-FAX 512-255-3106

Notwithstanding the

growth in general

environmental

awareness over the past

30 years, it is often

difficult to convince an

organization to adopt

EMS and/or SEM.

Robert Abbott specializes in strategic envi
ronmental management. Over the past
decade, he has worked with many ofNorth
Americas lArgest private andpublic corpo
rations to integrate environmental man
agement comideratiom with business plAn
ning and strategic plAnning processes.

want to break the process into "chewable
chunks." Pollution prevention can orren be
positioned as a first step toward EMS and,
ifeconomic benefits are realized, addition
al EMS "chunks" can be undertaken.

Ultimately, it doesn't matter how an or
ganization implements P2, EMS or SEM.
The important questions are why and why
not To answer those questions is to con
front our changing perceptions and atti
tudes toward the environment. Acknow
ledging that the root cause of many envi
ronmental problems can be traced to sys
tematic failures ofone type or another. The
emergence of EMS thinking implicitly, if
not explicitly, raises the strategic profile of
environmental management by asking COt
porations to establish internal controls for
environmental planning that echo those
for business, financial and strategic plan
ning. AI; an exemplar of this thinking, P2
holds considerable promise, in its own
right and as a catalyst for the ideological
changes necessary for EMS and SEM. AI;
to the how, it ".. .is not the frame which is
important but what is framed." m

In the case of organizations pursuing
ISO 1400 I registration, P2 is an explic
it requitement-something to be em
bodied in the environmental policy and
operating procedures at a working level.

Another increasingly prevalent view is
that many organizations find the prospect
of implementing an EMS daunting and

nitrate
chloride

NEWI total dissolved gas
transmissivity
ambient light (PAR)

- raw material usage per unit of pro
duction;

- total volume or weight of all dis
charges per unit of production; and

- energy consumption as a percentage
of rotal unit cost of production.

The accumulation of such informa
tion is accommodated by an EMS (i.e.
the implementation and operation, and
checking and corrective action elements
of the ISO 1400 I standard). Where an
EMS does not exist, or where certain el
ements are deficient, the requirements of
P2 can spur its creation.

resistivity
TDS
redox
ammonium
ammonia
depth
vented level

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

into language that has tesonance fot fi
nancial and management petsonnel.
Further, the efficiency gains associated
with P2 (better raw material usage, re
duced waste generation, reduced energy
and water consumption) build momen
tum for other environmental initiatives.
In this way, P2 becomes a lever to open
the door to EMS design and implemen
tation. For example, one of the steps in
the P2 process is the collection and
analysis of information such as:

- emission of a substance per unit of
production;

Announcing the unique SensorFlex~ Parameter

Expansion System (patent pending) for Hydrolab

Corporation's new water quality multiprobes. The

multiprobe design enables a choice of sensors to

be mixed and matched in one multiprobe. Over

fifteen sensors are now available with more un

der development. SensorFlex enables you to

quickly reconfigure (add/ delete) sensors without

purchasing a new instrument. Makes keeping up

with changing monitoring programs and new sen

sor development easy and economical.

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

800-949-3766

intemet: www.hydrolab.com - e-mail: sales@hydrolab.com
For more Information, circle 191 on card.
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REMEDIATING

"HARD-TO-GET-TO" SITES

Air treatment galleries and soil venting are
the breakthrough solutions to soil

and groundwater contamination at remote sites.

By Kent S. Murray, PhD, Joseph B. McNeal and Sharon B. McNeal

Imtallation ofgroundwater monitoring wells at the Elk Creek Guard Station, Boise National Forest.

Thousands of sites in the United
States contain groundwater conta
minated with gasoline derivatives
such as benzene, toluene, ethyl

benzene and xylene. This group of con
stituents, collectively described as BTEX,
are water-soluble aromatic compounds
that can migrate with the groundwater
and contaminate potable drinking water
supplies. However, many sites are located
in remote, rural areas where groundwater
contamination poses no immediate threat
to human health or the environment.

Studies show that BTEX compounds in
the groundwater will degrade under aero
bic conditions when oxygen is present in
the system. BTEX-degrading bacteria will

241 Environmental PROTECTION

also consume oxygen during BTEX me
tabolism, which often results in the system
becoming anaerobic. To ensure BTEX
degradation continues even in remote
areas, it is necessary to maintain an ade
quate oxygen supply to the groundwater.
This is difficult at sites lacking electricity
or accessibility at certain rimes of the year.

'Site Characteristics
The U.S. Forest Service did a field study
to evaluate the effectiveness ofsubsurface
air infiltration and ventilation in control
ling and removing BTEX from the soil
and groundwater at the site of two leak
ing underground storage tanks (LUSTs).
The contamination was discovered in

1991 during the removal ofunderground
fuel tanks at two U.S Forest Service
Guard stations in central Idaho.

The U.S. Forest Service guard station
is located about 40 miles northeast of
Cascade, Idaho, on the Cascade Ranger
District of the Boise National Forest.
The site, used primarily as a mainte
nance station for the national forest, is
near the Warm Lake summit at about
6,000 feet elevation. The area geology is
characterized by decomposing granite
derived from the Idaho Batholith.
Subsurface soils consisted primarily of
medium to coarse sand with localized
gravel and minor fine sand and silt. A
shallow water table was present at 20 to
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ESAL~
MEMBRANE PRODUCTS

RECOVER, RECLAIM, REUSE
Turn your waste stream into a resource stream. Recover acids, reclaim

heavy metals, and reuse process water without stream neutralization or
sludge generation using our unique nanofiltration membrane elements.

For over 30 years, Desal™ Membrane Products have been the recognized
leader in innovative spiral membrane separation and filtration technology.

For more information contact Osmonics/Desal for a free brochure,
"Reclaiming Acids and Metals: The Desal-5 Advantage".

~ OSMONICS
~~M DESAL

760 Shadowridge Drive, Vista, CA 92083-7986

619/598-3334 • Fax 619/598-3335 • http://www.osmonics.com
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Remedioting "Hord-To-Get-To" Sites

Figure I .
Prevailing Wind Direclion -

GroundSurlace

2·inch PVC Casing

Bentonite &
Cemenl Grout-----4.

Ba"om of Screen
(25 feetl----4..

Sand Pack ----"j.

Tap of Screen (1 0 feet)

Screen 0.02 Slot
2·inch PVC----.........

25leet

Zone 01 Conlamination

A typical design ofair-inlet wells.

grading microorganisms. Ifoxygen is intro
duced under natural conditions, this
growth and the rate of biodegradation
would be limited by nitrogen availability.

Because the forest service guard station
is located in a remote area, is inaccessible
five months of the year due to abundant
snowfall and lacks electricity, the system
was designed to evaluate the effectiveness
of introducing oxygen to the subsurface
under natural conditions without electrical
pumps, sparging equipment or porrable
generators. The full-scale system design
consisted of a series of air-inlet wells (the
air treatment gallery), venting wells, obser
vation wells and moniroring probes to
evaluate the bioremediationl venting per
formance and optimum well spacing and
configuration. Each cell consisted of twO
venting or vapor recovery wells, positioned
between four air-inlet wells. The distance
between the venting wells and the adjacent
air-inlet wells is about 20 feet. The ratio
nale for the cell configuration was to eval-
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1,
Over 1,100 Different

Sizes Available!
HAZARPOUS

MATERIALS CABINETS
To Order Please Specify
Length, Width & Depth

HMC. 72" x60" x 30"
HMC. 64" x 62" x 32"

Comes in Orange,
Yellow, Red, & White

System Design
In previous studies of the fate and transport
ofBTEX in sandy aquifers, biodegradation
occurred rapidly when adequate oxygen is
available. These studies also demonstrated
that BTEX biodegradation is limited pri
marily by oxygen availability. When suffi
cient oxygen and nutrients are available,
biodegtadation is controlled only by the
growth of naturally occuring BTEX-de-

BROWN BEAR CORP., CORNING, IA 50841
PHONE: 515·322·4220, FAX: 515·322-3527

[]BRDWn~

The powerful Brown Bear horizontal auger tractor
NOW gives you even better:

Mixing of inoculants or nutrients

Liquid application and
incorporation in a
single pass
Greater capacity with
angled auger head

Particle size reduction with
paddle auger design

Self Propelled and
Attachment
models available

30 feet below the surface. A subsurface
investigation involving soil sampling
and the installation of groundwater
monitoring wells was conducted to de
tetmine the extent of lateral and vertical
contamination, as well as aquifer para
meters. The data collected in the vadose
zone indicated the presence of BTEX 5
to 30 feet below the ground surface and
at site-specific cleanup levels.
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The new ERIIS FacilifY Profile Report . ..
Because some potential business
opportunities reguire acl(])ser look.

uate the effect of different distances be
rween the air-inlet and venting wells with
regard co system efficiency (for bioremedi
ation) and elimination of hydrocarbon va
pors from the vadose zone soil.

The venting and air-inlet wells were
construcred of 2-inch 10 schedule 40
PVC casing (See Figure I). The inlet
wells extended from the surface co 10 feet
below the warer table. The portion of the
wells thar exrended below the water cable
consisted of O. IO-inch slotted PVC well
casing. The venting wells extended from
the surface ro just above the water table,
wirh the botrom five feet consisting of
0.1 O-inch slorred PVC well casing. The
borrom ofeach well screen was fitted with
asolid cap. The venting and air-inlet wells
were designed co aid lateral air and vapor
flow through the vadose zone. A series of
vapor monicoring probes were installed co
just below and just above the water table
co obtain depth-discrete samples.

to below site-specific clean-up levels.
Air sparging and soil vapor extraction

techniques would undoubtedly have
been more effective and could have prob
ably increased the rate of degradation to
less than one month. Though pump and
treat methods also would have ensured
the stability of the contaminant plume,
these techniques generally require con
stant maintenance and a power source
not available at remote sites. In areas
where there is no immediate threat to
public health or the environment, a cost
effective approach is typically favored

over remediation efficiency. The com
bined use ofofair treatment galleries and
soil venting, under the right conditions,
promises a cost-effective solution. IliI

Kent S. Murray, PhD, is an assistant pro
fessor of Geology and Environmental
Science at the University of Michigan
Dearborn. joseph and Sharon McNeal are
principals of Consolidated Engineering
Technology, an environmentalservices con
sultingfirm in Boise, Idaho.

For Information, circle 192 on card.
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• Shipments of hazardous materials

• Toxic materials handling practices

• Superfund liability
• Permit and inspection histories

• Civil and criminal enforcement
actions

Performance Monitoring
Measurements were made during the
study to monitor the effect of bioremedi
ation of the hydrocarbon-contaminated
groundwater as well as the effects of sub
surface ventilation on the vertical and
horizontal distribution of hydrocarbon
vapors. This allowed for semiquantitative
analysis of the various hydrocarbon frac
tions that comprise gasoline. The system
was monitored regularly for temperature,
pH, carbon dioxide, dissolved oxygen
(DO) and benzene. Air flow rates, pho
roionization detector (PIO) readings and
DO measurements were evaluated over
time to determine the remediation
progress. Water samples were collected
from observation wells on a bimonthly
basis to evaluate aquifer conditions.

Summary and Conclusions
Groundwater concentrations of BTEX
were reduced to nondetectable levels
during the initial five months of opera
tion while vadose zone soil levels were
reduced approximately 75 percent by a
combination of natural arrenuarion,
bioremediation and volatilization. The
use of air treatment galleries at remote
sires can be an efficient and cosr-effec
tive means to introduce a sufficient oxy
gen supply to shallow aquifers CO allow
the in-situ bioremediation of BTEX
constituents. When combined with pas
sive soil venting, the concentration of
BTEX constituents in both vadose zone
soils and groundwater can be reduced
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A SUCCESSFUL ALLIANCE
A public-private partnership reduced liability andprovided

extra benefits for a city wastewater system.

By John Grove, Jeff Blackwell and Monte Boynton

Kenner, La., contracted out the operation, maintenance and management ofits wastewater
treatment system to aprivate firm.

As environmental regulations
become more complex and
stringent, the efficient opera
tion ofwastewater facilities be

comes more difficult. To match the pace
ofchanging regulations, many municipal
ities have turned to public-private part
nerships for contract operation, mainte
nance and management (OM&M) of
these facilities.

Kenner, La., originally looked to a
partnership of the city's wastewater fa
cilities to reduce potential environmen
tal liabilities. However, after more than
a year of service, the city has discovered
that the benefi ts of an efficient pub
lic-private partnership extend to many
aspects of government and far beyond
the realm of wastewater treatment.
Kenner has not only improved services
for residents and provided new benefits
for employees, but ensured compliance
with regulations.

Kenner, La., located on the outskirts of
New Orleans, experienced periodic over
flows due to wet weathet events. Waste
water supervisors determined that a plant
expansion and better maintenance of the
collection system was required to fix the
problems. City officials decided a private
firm might be best to provide technical
expertise for the project.

The Kenner city council issued two
requests for proposals, one for the waste
water plants and one for the collection
system.

The council voted unanimously to
award a contract for both the plants and
the collection system to Professional
Services Group Inc. (PSG). This deci
sion was partly based on the recommen
dation of a third-party municipal man
agement consultant. A thorough evalua
tion ranked PSG's proposal the best
among those submitted for the contract
in terms of operator qualifications, tech-

281 Environmental PROTECTION

nical approach and contract price.
The city began its partnership for the

OM&M of its 15 million gallons per day
(MGD) municipal wastewater system
on July 1, 1995. It included a 263-mile
collection system, 3,000 manholes, 76

lift stations and 5-MGD, 4.75-MGD
and 5.25-MGD secondary wastewater
treatment facilities. The wastewater sys
tem serves 75,000 Kenner residents, New
Orleans International Airport and a por
tion of Jefferson Parish.
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In tht pastytar, tht city and tht contract optrator issutd more than 4,500 work orders, which is thret
timts tht amount issutd tht previousytar.
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VISTA INFORMATION SOLUTIONS INC.

5060 SHOREHAM PLACE, SAN DIEGO. CA 92122

WWW.VISTA1NFO.COM

CONTROL SUBJECT PROPERTY
PLACEMENTS ON YOUR

DESKTOP PC WITH STARVIEW"
STARVU:W" software provides

immediate desktop access and total

control over environmental report

production:

• Verify and precisely locate

subject property locations.

• Define custom search criteria or

use ASTM standards.

• Create reports anytime-

24 hours a day, 7 days a week.

• Reduce expenses with afford

able annual licensing fees

• Windows compatible CD-ROM

in the collection system that need fre
quent servicing will receive periodic
maintenance, ultimately saving time and
expenses by correcting problems before
they happen.

The same software will also be used to
track maintenance in each of the three
wastewater plants, and will compile costs
oflabor, equipment and parts. Eventually,
the Hansen software will control all
processes, maintenance and accounting.

To reduce energy costs, variable speed
drive units and motors have been installed
on all effluent stations and some aeration
stations in response ro a recent energy
study. In addition, treated wastewater is
now recycled and used in the wastewater
chlorinators, resulting in a significant re
duction in the department's water bill.

Compliance Issues
One of the biggest tasks in the first year of
the partnership in Kenner was to assist in
reduction of inflow and infiltration into
the wastewater collection system, which
can cause combined sewer overflows. As
part of the contract, the private firm has
assumed responsibility for any potential
liabilities from permit violations.

The company initiated a comprehen
sive program for better maintenance of
the collection system, which included re
placing pumps at the city's lift stations and
instituting studies on flow records and
rainfall.

Kenner's wastewater compliance plan
committee, composed ofcity representa
tives, several consulting firms and a PSG
representative, were responsible for a 3
MGDexpansion ofthe 5.25 MGDplant,
which came on line last November. This

Employee Benefits
PSG assigned an experienced project
manager to Kenner and hired all 75 of the
city's wastewater employees at compara
ble wages and benefits. This allayed em
ployee fears about pay cuts and layoffs.

After the private firm began operating
the wastewater plants, the former city
employees found that the departmental
changes were nor as radical as expected.
The firm provided a work atmosphere
that encouraged individual contribu
tion, which made a significant improve
ment in morale. Workers were also given
opportunities to develop individual
skills and experience through continuing
education programs.

One of the company's first priorities
was implementing safety training ses
sions for the former city employees. In
the last year, wastewater plant employees
received over 2,000 manhours of train
ing. The ptivate firm also offers classes in
management, mechanics and aid for em
ployees getting licenses.

Technological Improvements
In the first year of operation, the private
partner focused on using new technolo
gies to improve operations. For example,
the company is installing a specialized
computer program to organize plant and
collection system maintenance.

Under the current system, when com
plaints and service requests are received,
they are written down and an employee
is sent ro make the necessary repairs. The
new software, called Hansen, will collect
dara on every work order and service
request. It will use this information ro
schedule preventive maintenance. Areas
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THERE'SMORETHAN
ONE ROAD YOU CAN TAKE

There are many federal, state
and local environmental
regulations that affect fleets.
Which ones demand your
attention? Compliance with
the USEPA underground
storage tank standards is one
to watch. Penalties are
expected after the December
1998 final deadline -- and
that's a concern if you're not
in compliance.

Compliance isn't toll-free but
it's the highway to the future.
Our fleet experience helps us
to recognize danger signs and
suggest safe, alternate routes.
Get on the road to cost
effective compliance.
Talk to us!

O Assessments
&Audits

Analyze the "payload"
and assess risks before
moving ahead.

• Site Assessments
• Property Audits
• Compliance Audits

ft Facility operation
V programs
Drains, drums and other
materials aren't a "hazard" if
you know how to handle them.

• Sewers and Drains
• Drum Labeling

and Storage
• Hazardous Waste

Disposal
• Used Oil Management
• Compliance Manuals

ft Storage tank
V programs
What to do with tanks if you
can't do without them. There
are plenty of options.

.lIt your tanks are leaking
• Repair
• Replace
• Close

.lItyou've had a leak
or spill
• Remediation Programs

.lit your tanks are tight
• Monitoring &

Inspection Programs
• Aboveground & Underground

Tank Management Programs

There's more than 0 eroad to
compliance. Ask lexicon to
map out the best r0ute for you!

Circle 123 on card.

~
LEXICON
Environmental Associates, Inc.

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

email: LexiconEn@aol.com
Regional Offices in Metro-New York and New England



ASuccessful Alliance

expansion of the plant to 8.25 MGD will
also help the city to bettet process exces
sive flows during heavy rainfall.

PSG also installed telemetry systems
at several of the city's lift stations. In case
of an emergency at an outlying locarion,
the system will call operators and, with a
voice synthesizer, alert them of the prob
lem. There are plans to phase in the in
stallation of this system at the remaining
lift stations.

for beneficial reuse. The biosolids then
can be marketed and sold or given away
for use as fertilizer, resulting in further
cost savings for the city.

The public-private partnership ap
proach to treatment system OM&M
has benefited the city of Kenner by help
ing to increase operational efficiencies
and improve the overall quality of its
wastewater treatment services for its
residents. Through contract OM&M,

the city has also reduced OM&M costs
while maintaining compliance with en
vironmental standards. m
John Grove is director ofwastewater treat
ment for the city of Kenner, La., Jeff
BlAckwell is area vicepresidentofclient ser
vices for PSG and Monte Boynton is oper
ations specialistfor the PSG Kennerproject.

For more Information, circle 193 on card.

One of the biggest tasks

in the first year

of the partnership in

Kenner has been to

assist in reduction of

inflow and infiltration

into the wastewater

collection system, which

can cause combined

sewer overflows.

General Maintenance
There have also been general improve
ments to the Kenner wastewater facili
ties. The city and PSG issued more than
4,500 work orders in the first year of the
partnership, which is more than three
times the amount issued the previous
year. Projects included: cleaning and re
habilitating grit ponds; painting build
ings and trucks; replacing roofs on lift
stations and rehabilitating drying beds.
The city has saved significantly by having
PSG do the labor rather than hiring an
independent contractor.

However, wastewater system OM&M
is an ongoing process. There are a num
ber of projects planned for the next 12
months. The city is considering a new
diffused aeration system for one of the
plants, which PSG may assist with or
completely install. The company is also
continuing to evaluate the need for
pump station upgrades and rehabilitation.

Currently, Kenner's biosolids meet
class B requirements, which means they
must be disposed of in a landfill.
However, PSG plans to improve the
quality of the biosolids to class A level

September 1997 see UI at WEFTEC, Booth '1264 • Circle 124 on card. 131
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"VSys.... Inc. NPOES • • • • • • • • Trad<s N.liaoaJ PoIutar< Discha'9' Elminalion System (NPOES)
4657 Platt Rd. I I I

penri1s and__ Dis<:haJ9O Mcnlorilg Repo<lS (DMA) lor Clean
AnnArbor,MI4811l11 Wate<Ni"""""",".
313-973-3000

1.1 I i I i 1.1.1 hFAX,313-6774480 PERMIT • CaJendarilg iIIlctioo lor envircnmentaI penri1s and_.
CIn;Ie 1anCMd. Aulomalically .1Ofls user oIexpiralions.

FormA • • • • • • Detemiles """ is TAl repo41abIe and prodI.<es!he Form A~ EPA·
approved tormat ready lor """"""" by mai, lax or eIoclrorOcaIy.

Bureau of National Affairs Inc. BNA'sCSCD • • • • • PlOYides practical cIscussioos .nd stejHly-st'l' g.idance ~ plaIl
1231 25th St NW El'llflSh IOf federal and stale ff9J1alions CXNeMg air, water and waste.
Washing/OIl. DC 20037
800-372·1033
Fax: 202·785-7152
Clrr:1e20/1C11fd.

Cochrlne Auociltes Inc. TAEDAT • • • • • D.ta handing and reporting.
155 Massachusetts Ave.
Boston, MA02115 TAEMAJN • .. • • Maintenance management.
800-487·32$ ,.Fax, 617·247·2785 PRETAE2 • • • • lPP program management.
Clrele 3on card.

Computational Mechanics Inc. Hydrolrack I • • I •2S BridgeSt
Bil.rica, MAOI521
508-667·5841 PRISE· Plume Rise • •FAX,508·667·7582 and Dispersion Model
Cirelt 4on card.

Coontl<polnt Publi.hl"ll SuperEH&S Federal and slate regulatory information lor EHS prolessionals.
84 Sherman 51. Updalad monlNy.lndlxles CFR liles, Federal ReriSle<, SlaMes, Slate
Cambridge, MA 02140 eovironmenl regulations and more.
800-998-4515
Fax: 617·547·9064

~C1rr:1e50/1CMd.

001<010 Software Coql. OakotaAudilor • • • • • • AlIdiI protocols and regtiatory references.
7Tolley V"9' 0Ifice P....
PiI1sIord, NY 14534
716-381-11710
FAX, 716-381·1614
CIrr:Ie San card.

EalthIntolnc. CO'ErwironrnentaiDaIa • • • • • • • •
·1

• • • Fast access to EPA STOllET. USGS 0uaIty 01 Wale<, USGS Daly
5541 centralAVIl. Access SoIIware I'aIues and USGS Peak Values 00 CD-ROM.
BouIder,C081Xl01
:m-936-1788
Fax: :m-93IHI183

iClrclt70f1CM'd.

EIS Intemetlonal EHWeCycIe • Cor1l>rehensiYeiltegralad EHSrnana_sySlemthaJeorrtiles
1401 _ Pike Ste. SOO data with maps. mooets, sensors and CXlfTllT'IU'lictions.
AocI<vilIe. MD20852
301·738-6900
Fax,301·73B-l026
CIrr:Ie San CMd.

EcoAnatyslalnc. PIMS • • • • • • • Pretreatment information management system.
221 E. Matilita St. Ste. A
Ojai, CA 93023 lab TRAQ • • • • • • • Laboratory information management system.
800-640-1461
Fax: 805-646·4141 EcoDB • • • • • Environmental data warehouse system.
Circle 9on Clm.

Environmental Profiles Inc. Audit Profiles • • • • • • • • • I·
8815 Center Park Dr. Ste 511

.t I·Columbia. MO 21045 EPTracker • • • • • • • •410-964·9900
I.Fax, 410·964-008 SPARO • • • • • • • • •

Clrele 10 on c.rd. i
Environmental Systems ARMOS • • .' Grouodwalef flow and free-phase hydrocarbon migration and
l Technologies (ESAT) recovery model.• Lease onty
26IlIIShefield Dr.
BIacksIlorg,VA24060 BIOTAANS • • .' MuItispecies<lssoiVlld_witloxygen-limitadbiodecay.
540-552-()685 hacturad or paroos .qui1e~. 'tea.. only
Fax' 540-951·5307
Citde 11 on Clrd. BIOVENTING- • • .' Wridows 95 program lor atr Ijeclion and eI1JaClion System desigl.

'Lea.. only

SPlllCAD • • .' Hydrocartlon spiI assessmeot and remedal desigl model 'lBase only
RBCATooIKil • • .. Risk-based_eclionanaJysisklOlkit.

VAJDSAT
, • • • Vadose and saturated zone exposure risk model.

Groundwater Vistas • I • • • Advanced model desigl and anaJysis lor Wndows.

MODFLOW- .. • • • MODFLOW lor Wndows.
I
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EnvlroMetrics Software Inc. PlanlWare • • • • • • • • Comprehensive environmental, health and safely data management.
11 Read's Way
New Casl~, DE 19720
302·324·9100
Fax: 302·326-8500
Circle 12 on card. I I

J.J. Keller & Associates Inc. Keller·Soft EHS I II • • • Stores key reporting data for OHSA-, DOT- and EPA-required reports
3003 W, Breezewood Lane Records Manager such as EPCRA-Form At Tier 1mer 2. Off-site Plan and more.
Neenan, WI 54957-0368
lIOO-327-ti668
Fax: 800-727·7516
Circle 13 on card.

Knorr Associates DataPlpe .. • • • • • • • • .1. • Modular, mu~j·user program for awide range of EHS intormation
PO Box 400 collection, analysis and reporting.
Buller, NJ 07405
973-492-8500
Fax: 973-492.Q453
Circle 14 on card,

Modern Technologies Corp. Enwo-OfflCe lM • • • • • • • •4032LJnden Ave.
Oa~O<1, DH 45432
937-252·9'99
Fax: 937·252·9227
Circle 15 on card. I

Pacific Environmental Services I·SIapS' • • • • • • • • MS Windows Industrial wastewater management al'ld reporting.
500' S. Miami Blvd.
Aeseald1 Triangle Pal<, NC
277fE.2fJ77
9'9-941-(1333
Fax: 9'9-941-(1234
Circle 1.6 on card.

I I I

gedwin
pumps One Floodgate Road

Bridgeport, NJ 08014
: ( ) 7

Fax: (609) 467-4841
www.godwinpumps.com

New England (860) 388-2101 • Buffalo, NY (716) 344-3156' Chicago, IL (815) 4 -5895
Washington, DC (3 1) 390-3806' N. Charleston, SC (803) 818-2266' Richmond, VA 04) 266-3614

Charleston, WV (304) 984-0200' Virginia Beach, VA (757) 490-1300
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FOCUS On Your Core Business.
• - ... If you're in business to make products like cars, fuels, chemicals or steel

you're not in business to process by-products, maintain equipment, remediate
land or manage industrial cleaning and decontamination. Any time you spend
in these areas, is time lost from your core business. We help you recover that
time so you can grow. Our core business is giving you the power to focus.

We're Philip Services Corp., North America's premier industrial services and resource recovery
company. We take astrategic approach to maintenance, resource utilization and environmental
performance. We can turn these functions into strategic components of your business plan.
We've helped major Fortune 500 companies focus on their core business by managing their cleaning,
water treatment, maintenance, materials recovery and environmental programs.

And with our recent growth in the U.S., we now have locations in or near all of the major industrial hubs
in North America. But more than our location, our client partners value our expertise in their industry,
our innovative solutions and our power to be a valuable single-source vendor. So now more than ever,
Philip Services Corp. gives industry the power to maximize productivity and efficiencies, gain competitive
advantages and, most importandy, focus. We give business the power to mind its own business.

To find out how Philip Services Corp. can help your business mind its own business, call1-80().429·SS01
Or visit our website at www.philipinc.com.

~
PHILIP SERVICES
--c 0 fl P.--

The Power To mind Your Own Buslness.8M

Circle 126 on card.
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RogIan RegSc3l " " Stale IIIld IedoraI EHS regWlions.
One_Pm.
330 PIno Sl SII. 300 RegScan LIve! " " Slate IIIld __ EHS regWlions on lhe-.

-..rt.PAlnoH1215
717-323-1010
F1lC717_
QaIol7... _-.....- ~Base • " " " " _lIU""I'specifica1ionlllld_.
P.O.b81l1
TlIIdiIo,CAII8181 Hy!I'oFIo2 • " " " " " ." ~-design.

91~·1525

FIll: 818-582-t579 Hj<icMe! • ·" " ." . • FIJId_anaIysis.
QaIol8... _

I- Comp Quesl torw_ ·" ·" ." • " ReguiatoIy compliance IIIld management Sysloms at.dli"9 soIIware.
208Hwy38 Includes M text of regulations, state IIIld IedeIaJp_, prolOCOI
_,NJII8057 deYeIopmenllllld maintenar<e.-FIll: 81»-778-1839
QaIolt ... _

-eoo,IInoo FacTSTttl ·" " " " " " " " " " " Con1pr-.Ivt environmental, health IIIld saJeIy dala base.
a,-. ....
~1"""""'Rd.SII.1200

AmMlor, MI 48106
313-781-2175
FIll: 313-781-3068

QaIo....- l :

Nonpoint-source pollution is no longerjust a big city
problem. New regulations are targeting even
smaller cities and site sizes. Will your stormwater
treatment plans be in compliance?

The Vortechs~

Stormwater Treatment
System installs

~ ;- quickly below grade,
and removes

sediments and oils
better than conventional

methods - maximizing use of
your client's site as you minimize its

environmental impact.

The compact, highly e,lIIliiliiiifto
Vortechs System. "-'~"".'

Specify it for stormwater it (
compliance...today and beyqpc;l'/...•Vortechmcs, Inc.

. .. .

FACT:
For each day your customer is delinquent,

YOU LOSE MONEY!!!
At Little-Brooks & Associates we realize

that Time is Money

Gregg Brooks, former Credit & Collection Manager
for AETS/Chemcial Waste Management, has recently
started Little-Brooks &Associates, a collection
agency specializing in the environmental services
industry. Little-Brooks &Associates currently ser
vices many Fortune 100 companies nation wide. Just
look at the advantages:

• Over 10 years in the Credit &Collection industry;
• 25% Standard Collection Rate;
• 35% Legal Collection Rate;
• Activation of accounts placed within 24 hours or

we will collect them free of charge; and
• Best of all ...no collection...no fee!

Call Gregg Brooks today at (215) 633-6120 and
receive an 18% collection rate for the duration of
business compared to the standard 25% rate,

31 I See ua at WEFTEC, Booth '4819 • Circle 127 on card. Circle 128 on card. September 1997



For More Information on this Hazardous Waste Management, Contaminated Site Clean-up Event, Complete

Form and Fax or Mail to EJK. 0 Attending Conference 0 Attending Exhibits QnJy 0 Exhibiting

Name

Company

Address

City

Phone

E.J. Krause Be Associates, Inc.
6550 Rock Spring Drive, Suite 500

Bethesda, MD 20817-1126
(3011493-5500 Fax (301) 493-5705

...~ http://www.ejkrause.com/enviroshows

Circle 129 on card.

litle

State

Fax

E-mail

Zip



PROCEED .WITH

CAUTION
TIC information is not always a reliable basis for investigatory

conclusions and remedial design.

By Robert A. Saar, PhD

Site investigatots may need to in
tetptet organic compound data
for chemicals not on the labora
tory's standard (target) calibra

tion list. These organic tentatively iden
tified compound (TIC) data have the
appearance of data for target com
pounds, but unlike target compounds,
TICs are not surely identified or quanti
fied. Although there are no specific reg
ulatory drivers, state and federal regula
tors sometimes require TIC data in re
poCts for soil and water contamination
investigations. Underlying this request is
the presumption that the data might be
used in decision-making. But TIC data
alone should not form the basis for con
clusions about site conditions or for re
medial design.

Organic TIC data are generally most
usable when one or a few non-target
compounds are prominent at a site. That
is not the case at most industrial facili
ties, where myriad TICs (solvents, petro
leum compounds and their environmen
tal breakdown products) are present.
The problems of using such data fall
into three categories: uncertainty ofTIC
identification, uncertainty ofTIC quan
titation and uncertainty of the toxico
logical impact ofTICs.

Uncertainty of TIC Identification
Gas chromatography/mass spec
troscopy (GC/MS) scans for organic
compounds involve formal identifica
tion, calibration and quantitation for
20 to 40 target volatile organic com
pounds (VOCs) and 60 to 80 target
semivolatile organic compounds. The
GC/MS instrument uses both the re-

311 Environmental PROTECTION

tention time in the gas chromatogra
phy column and the spectral pattern in
the mass spectrometer to identify the
target compounds. Identities are con
firmed by comparing the spectra from
the sample with the spectra of the
known compounds used to calibrate
the instrument.

In contrast, TICs are identified by
matching the compound's mass spectral
pattern with a library of known spectra
that are programmed into the insttu-

Organic TIC data are

generally most usable

when one or a few non

target compounds are

prominent at a site.

mene. No calibration is performed
using a known sample of the suspected
TIC. GC/MS computer libraries have
40,000 to 80,000 spectra for possible
matching with TICs, but these spectra
represent only a small fraction of the
possible organic compounds in envi
ronmental samples. The attempt to
identify a TIC combines both the
GC/MS computer matching algorithm
and the experience of the GC/MS ana
lyst. The computer designates the qual
ity of the match on a scale of 0 to 100
percent "purity" or "probability of
match." A 100-percent match means
the locations and sizes of the mass spec-

tral peaks for the compound in the
sample exactly match those for the
compound in the instrument's comput
er library.

However, the ability to match the
compounds in the sample with those in
the GC/MS computer library is often
limited. Many compounds in the envi
ronment do not have library spectra,
and even for compounds present in the
spectral libtary, some samples have so
many other compounds (an interfering
matrix) that the spectrum is distorted,
thereby confounding the match. Often,
the best match is considerably less than
50 percent.

Industrial sites have a wide array of
compounds in soil and groundwater.
Petroleum facilities have many chain
and ring hydrocarbons, each having
many variations of molecular size and
structure. In addition, environmental
oxidation can create many degradation
products, including aldehydes, ketones,
carboxylic acids, esters and phenols.
Some of these compounds occur natu
rally in subsurface environments where
there is biological activity. For the site
recently investigated, a petroleum facili
ty in the eastern United States, Table 1
provides an overview of the major
groups of TICs and the percentage of
TICs that are listed as "Unknown,"
"Unknown... ," "Substituted..." and spe
cific, identifiable compounds.

Can the identification ofTICs be im
proved? In most cases, not appreciably
without major effort. The GC portion
of the GC/MS instrument cannot de
finitively separate the multitude ofcom
ponents, so the resulting mass spectrum
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Groundwater Groups: Unknown; Substituted benzene; Substituted acid ester; Unknown
alkane; Substituted naphthalene; Substituted ester; Substituted alkane; Unknown acid;
Substituted indene; Aromatic hydrocarbon.

Soil Groups: Unknown; Unknown alkane; Substituted naphthalene; Substituted alkane;
Unknown hydrocarbon; Substituted benzene; Substituted acid ester; Aromatic hydrocar
bon; Oxygenated hydrocarbon; Substituted phenanthrene.

Tab.e I Summary of Tentatively Identified Volatile
and Semivolatile Organic Compound Groupings in
Multiple Soil and Groundwater Samples, Petroleum
Products Facility, Eastern United States.

• The following top 10 groups of TICs are based on frequency of occurrence.

Groundwater

1862 100
1465 79
1173 63
444 24
115 6

Number Percent

Although these family designations
may be accurate, there is no way to do
a toxicological evaluation when the tox
icological properties of even closely re
lated compounds can be widely differ
ent. The current scientific research lit
erature is full of examples. DDT and
methoxychlor have only slightly differ
ent StruCtures-a chloride (-Cl) in the
large molecular structure of DDT is re
placed by a methoxy group (-OCH,)
but methoxychlor is 20 to 60 times less
roxic. The geometric variants, or iso
mers, of hexachlorocyclohexane range
from biologically inactive to convulsant
poison. Wide variations in toxicity also
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Uncertainty of the Toxicologicol
Impact of TICs
To assess a compound's toxicological im
pact, its identity must be known.
Exposure calculations will be uncertain
to the degree that the compound quan
titation is uncertain Even TICs with a
good spectral match may not be the
exact compound that is in the sample.
Alternatively, the laboratory report may
list compound groups such as "substitut
ed benzene" or "unknown alkane."As
shown in Table I, 92 percent of the soil
TICs and 87 percent of the groundwater
TICs are classified at "Unknown,"
"Unknown..." or "Substituted..."

Soil

5124 100
4694 92
3375 66
1355 26
25 0.5

Number Percent
Grouping

Total number of TICs
Top 10 Groups of TICs'
TICs listed as "Unknown" or "Unknown... "
TICs listed as "Substituted... "
TICs listed as specific compounds

termine, but it is undoubtedly larger
than the range of RRFs for target com
pounds. For calibrations done for this
project, the RRFs for various target
compounds range from approximately
0.01 to 4 for VOCs and from 0.15 to
2.5 for semivolatile organic com
pounds within the same laboratory.
The large uncertainty of RRFs for
TICs results in an estimate of concen
tration that can be off by an order of
(10 times) magnitude or more. Any
tabulation, mapping, calculations, de
signs or toxicological assessment using
TIC data needs ro account for this
order-of-magnitude uncertainty.

for target compounds showed that
some RRFs in the volatiles fraction
were different by more than a factor of
six, an expected and consistent varia
tion that ~consistent with common
laboratory practice.

The problem of quantitation is even
greater for TICs. For target com
pounds, the RRFs are known and each
target compound has a calibration
curve. TICs have no calibration
curves, so the RRFs for the TICs are
assigned the values for the closest in
ternal standard that is free of interfer
ence The size of the range of real re
sponse factors for TICs is hard to de-

Uncertainty of TIC Quontitation
Even if a TIC can be identified with rea
sonable surety, the reported TIC concen
tration is crudely approximate.
Laboratories do not notmally give any
indication of the large ertors potentially
associated with these numbers. The ex
planation for the uncertainty of TI C
concentration starts with the calibration
for target compounds. The GC/MS sys
tem responds differently to each com
pound. The instrument's sensitivity to a
compound is irs "response factor." The
U.S. Environmental Protection Agency
protocols specify running five calibra
tion standards for each target com
pound. The instrument's peak heights
(the response) are graphed against the
concentrations for the standards. If the
points of the graph were to fall exactly
on a straight line, the relative response
factors (RRFs) for the five standards
would be identical, and the relative stan
dard deviation (RSD) for the RRFs
would be zero.

In real analysis, the RSD ranges from
a few percent to several tens of percent.
For data from this petroleum site, 2,4
dinitrophenol and n-butyl alcohol have
RSD values above 30 percent.
According to EPA protocols, there are
no RSD acceptance criteria for these
and other relatively water-soluble or
ganic compounds, and the maximum
allowable RSD for other less soluble or
ganic compounds is 20.5 percent.
Therefore, even for target compounds,
quantitation is uncertain to some degree
based on the data scatter surrounding
the calibration line.

Response factors for target com
pounds vary from calibration to calibra
tion within a laboratory and potentially
even more between laboratories. Using
this site's data, interlaboratory results
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potentially includes contributions from
several compounds, making it extremely
difficult to interpret. Even with a simple
mass spectrum, the quality of the match
may be low, indicating the compound is
not in the computer library. Despite
compu,~er :nd analyst effot,~s, "un
known or unknown alkane, fot ex
ample, is often the best identification
that is practical in the short time avail
able at a commercial laboratory. The
true identification of many TICs would
typically be a research exercise, which is
nOt the core business of most commer
ciallaboratories.



Proceed With Caution

occur within the families of polychlori
nated biphenyls (PCBs) and dioxins.
While many petroleum compounds
have relatively low tOxicities, the uncer
tainty of identification and tOxicology
remains an important issue.

Toxicological evaluations are more
credible when specific compounds are
identified. Table 1 shows that only 0.5
percent of the soil TICs are specific
:ompounds:, }he remai~,der are

Unknown, Unknown... or the
member of a family of compounds

("Substituted... "). For groundwater, 6
percent of the TICs are listed as specif
ic compounds. Even when there is high
confidence in the TIC's identity and
the TIC is a specific compound, it is
likely that linle or no tOxicological in
formation is available. For this site, the
EPA has tOxicity values for only [WO soil
TICs (naphthalene and benzo[b]an
thracene) and twO groundwater TICs
(atrazine and benzoic acid).

When a specific TIC is identified with
surety and tOxicological information is

• • • • • • • •

AdvRed TecIiDogy
State~

RePdiODS via ~Itemet
• Complete Slate Environmental/SafelY
Regulalions updated monthly

• All relevant rules for each state fully indexed
• CW, fast, easy-la-use interface
• Available for all SO slates or individually
• Also available on CD-ROM

Call (800) 998-4515
for a3D-day free trial.
[Belll@j.#I;1 ij.U ~ ••

WEST

Even when there is

high confidence in the

TIC's identity and the

TIC is a specific

compound, it is

likely that little or no

toxicological information

is available.

available, the concentration of the
compound needs to be known so expo
sure calculations can be performed.
The TIC "concentration" listed in the
laboratOry reporrs can easily be in error
by an order of magnirude or more.
This large uncertainty in concentra
tion limits the usefulness of exposure
calculations. mI

Summary

• There are large uncertainties
in identification and quantitation
otTICs.

• For remediation planning and
toxicological assessment, it is not
defensible to treat TiCs like target
compounds.

• TIC data are qualitative at best.

• Areview of data from this petrole
um site shows that most TICs are
hydrocarbons and partially de
graded hydrocarbons.

• The total petroleum hydrocarbon
(TPH) test largely accounts for
TICs, making it unneccessary to
obtain or evaluate TIC data as the
site moves toward remediation.

Robert A. Saar, PhD, is a senior geo
chemist in the Minneapolis, Minn. office
o/Geraghty & Miller Inc., a national en
vironmemal and infrastructure consult
ingfirm.

For more information, circle 194 on card.
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COMBUSTION

TECHNOLOGY
Thermal treatment proves effictive in reducing low-volume

high concentration Nox chemicalprocess offgas.

By Hal Shelton

As NOx emission

concen~a60nsincrease

(primarily from

combus60n ni~ogen

bound chemical

compoundsl, thermal

~eahnent becomes

viable. NOx removal

technology becomes

preferrable when energy

recovery is prac6cal

because the process is

simple and final, with no

residual waste

requiring disposal.

Controlling oxides of nitrogen (NO,), one of the major
pollutant gases, can present a significant challenge to
combustion gas technologies. However, low NO. burn
ers, using staged combustion (either air or fuel), have

been successfully applied minimizing NO. formation in boilers,
process heaters and other low-temperature chemical processes.
The burner design principals inhibit by keeping the adiabatic
flame temperature, which is the temperature of completed
combustion if no heat is lost, lower than re-
quired to breakdown atmospheric nitrogen
(N,) or delaying combustion reactions until
flame temperatures drop within a firebox,
boiler or other equipment that absorbs heat.

Combustion technology has also been used
to reduce NO. formed via chemical processes
or generated when burning nitrogen contain
ing chemical compounds. These designs nor
mally require staged burning and incorporate
either energy recovery, flue gas (process ex
haust gases) recirculation, or using a second,
low temperature inert gas stream (as diluent)
between combustion stages. Interstage cool
ing and temperature control are necessary to
maintain low NO. emissions. When the re
quirement for 90-percent NO, removal was
necessary for a low-volume, high NO, con
centration (approximately 13-percent nitric
oxide) process off gas, thermal treatment was
selected as the preferred technique. This ap
proach is diametrically opposed to what is
conceived as normal combustion technology,
where products of combustion will produce
low to moderate NO. emissions in hot gases.

Process Challenge
A federal government facility located in
northern Alabama operated a research and
development plant producing chemical grade
phosphoric acid. The plant was shut down
and left residual elemental phosphorus that, if exposed to air, is
subject to spontaneous ignition. Handling and transportation
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for off-site disposal problems dictated that the solution remain
within the facility. This waste elemental phosphorus, when
mixed with nitric acid, produces a fertilizer precursor (or feed
stock) that can be sold as a usable byproduct. The generic reac
tion kinetics are:

HNO, + P + H,O (excess) = H,PO. + NO. + H,o (excess)
(nitric acid) + (phosphorus) + (water) = (phosphoric acid) +

(oxides of nitrogen) + (water)
The water acts as a reaction moderator. As

shown, off gases contain large volumes of
NO, (primarily nitric oxide) and water
vapor. Air leakage converts some nitric oxide
(NO) to nitrogen dioxide (NO,).

Bench testing confirmed the waste gas con
tained up to 13-percent NO" which is 90
percent NO.

The process developed has a two- to three
hour batch cycle time with peak emission re
action products evolving during the first
hour. Emissions are initially zero, peak at
130,000 parts per million (ppm) NO, and
then decay exponentially during the remain
ing cycle. Five to eight batches are processed
in a 24-hour period. This disposal process
has an expected 3-year life until all phospho
rus is used.

Equipment Selection and Design
The project manager conducted a technolo
gy search. Wet scrubbing, non-catalytic and
direct catalytic reduction, and thermal treat
ment were evaluated to determine the best
technology that would meet a required 90
percent NO, removal rate.

Low exhaust volume (245 standard cubic
feet per minute (scfm)) and high NO, con
centrations complicated the technology se
lection. Catalytic reduction, an accepted
technology for large industrial and utility

boilers, was costly. Vendors were also reluctant to provide NO,
reduction guarantees for the unique process conditions of low

Environmental PROTECTION I_I
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Combustion Technology

volume, high concentration NO,.
Exhaust gas volumes (245 scfm) are lower than standard scrubber designs. Chemical

treatment is also required to convert NO to NO" which is water soluble. Effluent dis
charge, which is corrosive, also requires neutralization. Fully automating the process was
not cost-effective. Necessary controls turned the faciliry into a small chemical plant.

Selective non-catalytic reduction (the reduced nitrogen/NO, reaction takes place en
tirely in the exhaust gases without the presence of a catalyst) using ammonia was not
viable. The NO, emission range and temperature limits for effective NO, reduction is
narrow and requires a precise control scheme. Missing the temperature window and
proper ammonia ratio would produce more NO, or result in excessive ammonia slip
page (the excess will go unreacted to the atmosphere and is a pollutant). Complex
monitoring is necessary to meet the varying NO, limits occurring during a batch cycle.

To the
AtmosphereA From Reactor

·Standard Cubic Feet Per Minute

Waste Comb. Aux. Prm. Sec. Reducer Exhaust
(omponent (AI Air (BI Fuel (C) Air (DI Air (EI (FI (GI
Flow Rate (#/Hr) 792 851 76 595 256 1,463 1,717

Flow Rate ISCFM') 245 186 11 130 56 379 561

Temp 1°F) 230 60 60 60 60 2,200 1,700

Composition (#/Hrl
N2 (Nitrogenl 71 655 - 458 197 592 789

O2 (Oxygen) 21 196 - 137 59 - 28

Hp(Water) 550 - - - - 655 682

NO (Nitric Oxide) 150 - - - - 15lmax) 15 (max)

CO ICarbon Monoxide) - - - - - 13 -

H2 lHydrogen) - - - - - 3 -

CO2 (Carbon Dioxide) - - - - - 185 205

C3Ha (Propane) - - 76 - - - -

Table I

Propane gas auxiliary fuel provides heat for both combustion and as a NO,
reducing agent (a reaction that removes the oxygen from the NO, molecules). Table 1
represents the process flow conditions.

The thermal reducer is a two-stage design with the first stage operating at a nomi
nal 70-percent theoretical air. This theoretical air ratio was chosen for flame stability
and produced a reducing temperature between 2200· F and 2400· F, which is neces
sary for stripping the oxygen from the NO, compounds. Process vapor supplies 20 per
cent of the first stage oxygen requirement via NO, and process air in leakage. Burner
combustion air contributed the remaining 50-percent theoretical air. The burner
flame is stabilized by a continuous pilor. NO, vapor is introduced into the burner
flame via gas bustle with sufficient gas penetration to promote intimate mixing.
Reaction kinetics, which are the various chemical reactions, are:

C, H. + 0,' + NO, = H,O + CO, + CO + H, + N,
(propane) + (oxygen) + (oxides of nitrogen) = (water) + (carbon dioxide) + (carbon

monoxide) + (hydrogen) + (nitrogen) ('Oxygen supplied by primary combustion air
and air leakage into the process vapor).
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co + NO = CO + CO, + N,
(carbon monoxide) + (nitric oxide) = (carbon monoxide) + (carbon dioxide) + (ni-

trogen)
H,+ NO = H,O + H,+ N,
(hydrogen) + (nitric oxide) = (warer) + (hydrogen) + (nitrogen)
A 2.0-second reducing (less than required oxygen) residence time allows the reac

tion ro approach completion. Quench (cooling air) /oxidizing secondary air is added
at the first stage ourler to oxidize partial combustion products from the reduction
stage. This secondary air must mix rapidly and completely to fix (prevent the reaction
from continuing) the reaction and prevent thermal NO, formation. Quenched gases
at l700°F completely eliminate the partially combusted producrs of combustion and
provide some excess air.

All combustion materials in'contact with the waste vapor were fabricated from 316
L stainless steel. A drain was included ar the ducrwork low point for disposal of any
liquid condensate. Equipment was shipped prepackaged to minimize installation and
startup costs.

Operation
Based upon an initial equipment cost of $50,000, no chemical consumption and
minimal personnel requirements, thermal reduction was the selected technology.

Other reasons included:
• Simplicity of equipment that does not require an operator to be present at all

times;

• Solution was final-no residual waste to neutralize or further treat;
• Tolerance to process changes; and
• Utility requirements were propane gas auxiliary fuel.
Equipment was designed to comply to Industrial Risk Insurance (IRI) standards.
Primary air and propane auxiliary fuel is mechanically linked with a 50-percent the-

oretical air/propane ratio. Remaining secondary air varies depending on the first stage
heat load. The exhaust temperature is measured and controlled by varying the prima
ry air!propane ratio.

The equipment is warmed up using outside fresh air. Once up to the proper tem
perarure, rhe waste vapor valve is opened and rhe fresh air valve is closed, which pro
vides a smooth transfer of waste vapor without a temperature bump (sudden change
in temperature) caused by high moisture waste vapor.

When operators commissioned (checked out and started up) the equipment, the
first stage combustion was more intense than expected. The measured air/fuel split
was inconsistent with the engineering data. Upon investigation, the operators deter
mined that the process gas had more oxygen than pilot test data indicated. This was
primarily in the form of excessive NO, (less NO). Rather than further reducing the
burner air!fuel ratio and risk burner instability, a propane bleed stream was recom
mended to be introduced into the process gas plenum (where the gas distributes itself
in the burner). After making these minor adjustments, the unit was started and
inlet/ourlet concentrations measured. Throughout the operating conditions and emis
sions variations from the batch process, the thermal reducer consistenrly met the 90
percent NO, reduction requirements.

Summary
Process gases with low NO, concentrations can be effectively removed using wet
scrubbing or low-temperarure catalytic teduction. As NO, emission concentrations
increase (primarily from combustion nitrogen bound chemical compounds), thermal
treatment becomes viable. NO, removal technology becomes preferrable when energy
recovery is pracrical because the process is simple and final, wirh no residual waste re
quiring disposal. The final design of any industrial system should incorporate heat re
covery such as sream generation, hot oil hearing or even fume preheating.

Hal Shelton, BS, chemistry, and MS, materials engineering, is senior business leader at SE
Technologies in Bridgeville, Pa.

For more information, circle 195 on card.
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SOYGOID, with superior cleaning
ability, is the economic and envi
ronmentally-safe solution to the

VO<: problems faced in the tough
est industrial cleaning situations.

• Low VOCS - Less than 14%

• mira-low Evaporative Emissions
Less than 0.005 @ 76° F, relative to
n-butyl acetate (NBAC)=1

• lfigh Flash Point - Above 300° F

• Co-Solvent Applications - Highly
compatible with other solvents in
vapor degreasing, formulations or
"dip and rinse" equipment

• SNAP Approved
• Stable Pricing - quotes to 12 mos.

• Non-Toxic - Oral toxicity/rats:
1050 - 17.4 g/kg body weight

SOYGOID 1000 cleans even
the toughest soiling materials in

parts washing (ie., hydraulic
fluids, lubricants and

adhesives), and provides a
proven anti-rust bamer.
SOYGOID 2000 is the

perfect solvent for aqueous
processing systems.

~~.....---"..
AG ENVIRONMENTAl PRODUCTS L.L.C.

9804 Pllumm Road, Lenexa, KS 66215
Phone (913) 599-6911 FAX: (913) 599·2121

For free samples or more information call:
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Real Solutions
For Your Gas

Detection Needs.

look who's onlinel
ECS Underwriting
Environmental liability and
insurance programs
http://www.ecsuw.com

ASOMA Instruments Inc.
Energy dispersive x-ray fluorescence
elemental analysis
http://www.industry.net/asoma

Whatever your application,
AIM Safety's complete line of

gas detectors delivers the perfor

mance you demand. Our sensor

calibration system tells you when
to replace sensors, saving you

valuable time and money. Call
us today at 1-800-275-4246.

AIM Safety USA Inc.

1·800·275·4246

Austin, Texas e

Areo·Power
Aboveground storage tanks
http://www.areotank.com

DuPont Protective Apparel
Protective fabrics
www.dupont.com/tyveklprotective
apparel

Chemical Leaman Tank Lines Inc.
Bulk transportation industry news
and information
http://www.c1t1.com

Lab Safety Supply Inc.
Safety and industrial equipment
http://www.labsafery.com

Thermotron
Environmental simulation, testing
and screening equipment
http://www.thermotron.com

Water Environment Federation
Water quality and environmental issues
http://www.wef.org

CHEMetrics Inc.
Water analysis
http://www.chemetrics.com

Mentor Software Inc.
Automated mapping and GIS software
http://www.mntrsoft.com

Air Products and Chemicals Inc.
Specialty gases and equipment
http://www.airproducts.com

The Society
of Automotive Engineers
SAE products, services and activities
http://www.sae.org

Texas Natural Resource
Conservation Commission
State environmental agency
http://www.tnrcc.state.rx.us

Larson Davis Inc.
Sound and vibration instrumentation
http://www.lardav.com

Galbreath Inc.
Waste handling and
recycling equipment
http://www.galbreath-inc.com

Horizontal Well &
Environmental Consultants, LLC
Newsletter dedicated to horizontal
well technology
http://www.horizontalwell.com

Environmental Data Resources
Business newsletter
http://www.edrnet.com

Lockwood Greene
Consulting, design and construction
http://www.lg.com

API Encompass"
Division of the American
Petroleum Institute
http://www.apiencompass.org

Heart Interface Corp.
Inverter/charger technology
http://www.hearrinterface.com

Leeman Labs Inc.
Manufacturer of
analytical instruments
http://www.leemanlabs.com

Linckrodt
Laboratory Chemicals
Laboratory, pharmaceutical and
biotechnology chemicals
http://www.mallchem.com

J.T. Baker
Laboratory reagents, biotechnology
and microelectronic chemicals
http://www.jtbaker.com

ThermoQuest Corp.
Manufacturer of gas chromatographs
http://www.thermoquest.com

RadTech International
North America
UV/EB technology
http://www.radtech.com
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legal watch By James L. Koew/er, Jr.

Environmental Liability
Changes Benefit Industry
Chantes in lender andfidicuary environmental liability should
benefit both businesses that borrow andfinancial institutions.

September 1997

For industry, the lender

rules mean that

borrowing may

become easier because

lenders now have a

relatively clear test to

avoid liability.

James L. Koewler,
Jr. practices envi

ronmental and oc
cupational safety &

health Utw in
CleveUtnd, Ohio.

NEW PROTECTIONS PROVIDED BY the federal gov
ernment for lenders could make loans easier for
industry to obtain. Similar protections for fiducia
ries, persons administering the assets of trusrs on
behalf of others, could ease the creation of truSts
and other fiduciary vehicles, especially benefiting
closely held and family-owned businesses. Because

the new protections can shield
financial institutions from many
environmental liabilities, the in
stitutions should have more
flexibility to enter loan or fidu
ciary arrangements on industrial
properties. Industries should
find that fewer loan applications
are rejected for environmental
reasons and it should become
easier to deed industrial proper
ries to trustees.
The U.S. Congress provided
these protections in the Asset
Conservation, Lender Liability
and Deposit Insurance Protec-
tion Act of 1996, which was

part of the September 1996 omnibus budget
law. The act provides safe harbors for lenders
and fiduciaries with regard to facilities and ves
sels (collectively referred to as "sites") under the
Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA),
also known as Superfund, and to underground
storage tanks (USTs) under the Resource
Conservation and Recovery Act and the Solid
Waste Disposal Act.

These safe harbors provide more certainty for
lenders and fiduciaries to manage environmental
ly sensitive properties in their loan or trust portfo
lios. As a result, industries should find their future
relations with lenders and trust officials ro be
more straightforward and simplified.

Lender Protections
For lenders, the act legislatively adopts a 1992
rule of the U.S. Environmental Protection

Agency that outlined the actions lenders could
take with respect to contaminated sites without
becoming liable as "owners" under CERCLA. At
the same time, the act precluded any similar at
tack on the EPA's authority to promulgate lender
liabiliry rules for USTs by specifically authoriz
ing the 1995 rules.

The CERCLA and UST requirements for
lenders are very similar. Lenders must avoid
"participating in the management of" CERCLA
sites and USTs. For CERCLA sites, the lender
must avoid exercising decision-making control
ro such a degree that it has "undertaken respon
sibility for the borrower's hazardous substance
handling or disposal." For USTs, the lender
must not have "undertaken responsibility for all
or substantially all of the management of" the
UST or UST system.

In both the CERCLA and the UST context,
the lender must not "exercise control at a level
comparable to that of a manager" of the bortow
er's business. The lender may exercise control
over financial or administrative matters for the
business, even if those matters involve the CER
CLA site or USTs. In addition, a lender will not
be held liable if it has the mere "capacity to in
fluence or the unexercised right to control."

These' tests apply to any actions taken during
the life of the loan, including loan policing and
workout activities, which are negotiated restruc
turings of loans after a repayment problem aris
es or is predicted.

The rules also provide lenders protection to

foreclose on environmentally tainted sites or
on USTs. The lender must demonstrate its in
tent not to remain the owner by offering the
property for sale, "at the earliest [practical],
commercially reasonable time, on commercial
ly reasonable terms, taking into account mar
ket conditions and legal and regulatory re
quirements."

If the lender receives an unconditional cash
purchase offer for a price high enough to recoup
all costs, outstanding debt and interest, the lender

Environmental PROTECTION I~



46 I See us at WEFTEC, Booth #3020 • Circle 134 on card.

legal watch
------------------

must accept. If it rejects, fails to act upon, or outbids such an
offer, the lender will be considered the "owner" for CERCLA
and UST liability purposes.

For USTs, unless there is an actual "operator" such as a ten
ant, the lender must also temporarily close the tanks, main
tain corrosion protection and report any suspected releases. If
the tanks remain temporarily closed for more than 12
months and do not meet the current requirements for new
tanks and tank upgrades (other than spill or overfill require
ments), the lender must investigate for leaks.

Despite this new protection, industry should not expect
lenders' environmental scrutiny to cease. While the act re
duces the risk to lenders of their own liability, it does not re
duce the liability of borrowers. Consequently, lenders should
continue to scrutinize the environmental conditions of
prospective borrowers to weed out those who may not be able
to repay the loan.

Fiduciary Protections
Similarly, fiduciaries should not reduce their environmental
scrutiny either. The Act identifies the steps necessaty for fidu
ciaries to limit their environmental liabilities to the assets held
in a fiduciary capacity and avoid "individual" liability.
However, mere liability avoidance is not the only goal.
Fiduciaries do not want to own environmentally tainted prop
erty that is unmarketable and could even require maintenance
to avoid liability.

For fiduciaries, the Act itself, rather than an EPA rule, out
lines the safe harbor. The act provides that the liability of fidu
ciaries for Superfund sites and USTs is limited to the assets held
in the fiduciary capacity. Using trusts as an example, the trust
assets are available to satisfY CERCLA and UST liabilities, but
the trustee's other assets are not available. A fiduciaty can lose
this protection if it acts negligently, adds to the contamination,
or increases the likelihood that the contamination will migrate.
The protection is also unavailable when the fiduciaty relation
ship is created merely for the purpose of minimizing environ
mental liabilities.

Impact on Industry
For industry, the lender rules mean that borrowing may be
come easier because lenders now have a relatively clear test to
avoid liability.

Lenders may also assert themselves somewhat more ag
gressively in non-environmental matters of the borrower's
business. Because of the protection for loan policing,
workout activities, and even foreclosure, lenders will no
longer ignore problem loans because of potential environ
mental issues. The new protection for fiduciaries will allow
industries to place more assets into trusts and other fidu
ciary arrangements. This will especially benefit family
owned businesses in estate planning. Most of all, by reduc
ing environmental risks to financial institutions, the new
law and rules should make loans more plentiful and finan
cial plans easier. m

The author gratefUlly acknowledges the editorial contributions of
William E. Coughlin of Calfee, Halter & Griswold, LLP, in
Cleveland Ohio.

For more information, circle 196 on card.
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For Environmental, Health and Safety Compliance and Analysis

Get the FacTS™

Copyrig,tllC 1995 Quanlum Complianre Systems, Inc. All registered
Immarks are the prqJerties of their respectI\'t ""'ners.

www: http://qcs-facts.com
E-Mail: quantum@qcs-facts.com

4251 Plymouth Road, Suite 1200
Ann Arbor, MI 48105
313n61-2175 - Phone
313n61-3058 - Fax

313-761-2175

In addition to managing facility-specific

data, FacTS supports corporate "roll_up"

reporting across multiple facilities.

If you are looking for a proven, compre

henSive, documented, easy-to-use, flexible

framework for storing, retrieving and

analyzing EHS information, call

Quantum now.

Business
Alliance
Programme'

Quantum products are successfullv

ins/ailed alld workillg in the chemical,

pharmaceutical, aerospace, automotive,

electronics, and waste treatment

FacTS has been productively integrated

with many third party products, including:

• MRP Systems
• Purchasing, Human Resource,

and Payroll Systems

• BarCode Printing and Reading

Systems

• RF Data Communication Systems

• CEM & DCS

II~
""PLICATION ''''_TN£_

Since 1986, Quantum Compliance

Systems, Inc. has been providing compre

henSive, flexible relational database

products for environmental, health and

safety information management reporting

and analysis.

FacTS is now Graphical, re-engineered, expanded and Open. V7-FacTS has
been designed to support both a Graphical and Character interface and now

supports Oracle, SQL-Server and Progress Databases and the Internet.

Q uantum's Facility Tracking FacTS, installed in the US and Europe, industries. Multi-national comparues are

System (FacTS) is the most contains over 600 standard reports, with usrng these products to meet require-

comprehensive Environmental, Health unlimited custom reports possible, ments around the world, while working

and Safety (EHS) Information Manage- designed to help you comply lvith EHS on a lvide variety of hardware/operating

ment System aVailable. FacTS consists of regulatory standards, including SARA, system platforms.

30 proven, reliable modules, address- RCRA, CAA, CWA, OSHA, TSCA, CERCLA,

ing all areas of EHS regulatory record DOT, and others. Modules can be added

keeping and reporting. at any time, without duplicate data entry.

• Air Emissions Monitoring

• Chemical Inventory Tracking

• Waste Tracking

• SARA Reporting
• MSDS Generation & Distribution

• Illness & Injury Reporting

• Employee Training & Medical

Exam Tracking and much more
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COST-CUTTING

ALTERNATIVES
water treatment plant residuals can be used as a supplemental reagent fOr

wet-limestone flue gas desulJurization reagent.

By Brad Buecker

W
ater treatment plant
waste solids (residuals)
have been used before as
a supplemental reagent

for wet-limestone flue gas desulfuriza
tion (FGD). Two recent tests of this
material provide a fresh update on both
the problems and practicality of this
application. Reuse of water-treatment
plant tesiduals (WTPR) offers treat
ment plant operators an alternative
mechanism of sludge disposal and may
offer electric utilities a reagent that en
hances the flue gas desulfutization
process. Today, where zero or reduced
plant discharge has become very im
portant at many facilities, conservation
techniques such as this may have sub
stantial merit.

Basic Chemistry
Figure 1 shows a simplified, but com
mon, arrangement of a wet-limestone
scrubbing tower. The essential chemical
reaction is: calcium catbonate + sulfut
dioxide + water = calcium sulfite hemi
hydrate + carbon dioxide (CaCO j + SO,
+ '/,H,O = CaSO,·'I,H,O + CO,).

At many facilities air is injected into
the slurry to convert calcium sulfite to
calcium sulfate: calcium sulfite hemihy
drate + oxygen + water = calcium sulfate
dihydrate (CaSO,·'/,H,O + '/,0, +
j'/,H,o = CaSO,·2H,0).

CaSO,·2H,0 (gypsum) can be dtied
into a cake-like product by vacuum or
pressure filters and subsequently dis
posed. If the gypsum content is approx
imately 93 percent or higher, the prod
uct may be suitable for manufacturing
wallboard.

__ IEnvironmental PROTECTION

Factors Important
For Scrublier Efficiency
Scrubber efficiency is greatly dependent
on the properties of the reagent, as out
lined below:

• Increased calcium carbonate content
of the stone usually increases reactivity.

figlre 1- Common Scrubber Desigl

Flue
Gas--~-

Air Injection

Some systems operate poorly with stones
that contain less than 95 percent CaCO).
Even though magnesium can enhance
the transfer of S0, into solution, dolo
mitic stones (limestones containing
significant amounts of magnesium car
bonate bonded with calcium carbonate)

Scrubbed Gas Ourlet

Side Stream
10 Disposal

1.....--.4- Fresh limestone
Reagent
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Advanced

Cutter Cartridge
Technology

of rocks and other debris, which caused
havoc wirh the ball mill. Ar one point. the
rests were suspended so the larger debris
could be screened our of rhe marerial.
Future use of the marerial would require a
screening device ro remove large debris.

From a chemisrty srandpoim the rests
showed thar warer rrearmem planr residu
als would perform in this type of sysrem.
However. the economics of using the ma
rerial on a full-scale basis would have (Q be
weighed againsr the cosr of excavating the
marerial, transporting ir (Q the planr and
screening/conveying ir ro the FGD sysrem.

35·9200 Fax 973-535-6269
••fiOCer Parkway Livingston. NJ 07039

email: info@fr8nldinmirlef.com http//www.franklinmiller.com

rhough the chemical composirions were
similar. The dara. when ploned. showed
thar S0, removal versus unreacred prod
ucr remaining in solurion was grearer (by
a range of 4 percem ro 11 percem) for
the residuals than for the limesrone. This
indicares two advanrages:

• Higher S0, removal could be ob
rained wirh the residuals.

• Ar the same S0, removal rares, less
residuals would be needed than limesrone.

One major difficulty occurred during
the rests. Because the residuals had been
landfilled. they comained a large number

Test #1 - Reuse of Dried and
Landfilled WTPR in a Liquid
Byproduct FGD System
Tesr #1 was performed ar a utility thar
burns coal containing less than 1 percem
sulfur. The FGD sysrem serves as a polish
er ro funher clean the flue gas. The scrub
ber removes fly ash from the flue gas. which
adds alkalinity ro the sysrem. The wasre
solids exir the sysrem as aslurry and are col
leered in a pond. making wasre disposaJ is
sues less critical than ar other facilities.

The program consisred of nine rests.
three wirh warer trearmem planr residu
als. rhree wirh rhe limesrone normally
used ar rhe plam. and rhree wirh a blend
of residuals and limesrone.

The wrPR were raken from a local
rrearmem facility. These solids had been
previously landfilled. and thus had ro be ex
cavared and trucked ro the planr. Table 1
shows a comparison between the chemical
makeup of the residuals and the limesrone.

Reagem for the FGD system is prepared
in a wet-grinding ball mill. Both the lime
stone and residuals were passed through the
mill during the rests. A sieve analysis re
vealed thar 91 percem of the residuals parti
cles bur only 64 percem of the limesrone
particles passed through a 325-mesh screen.

Results
The full-scale resrs revealed rhar rhe
warer rrearment plant residuals were
more reacrive rhan rhe limesrone, even

are rather unreacrive in FGD sysrems.
• Limesrone grind size is hugely im

ponanr. In many FGD sysrems. rhe
minimum grind size is ser ar 80 percent
panicle passage rhrough a 325-mesh
screen. Small grind size exposes more
surface area. which allows rhe particles
ro dissolve and reacr before being re
moved by rhe wasre disposal sysrem.

• Chemical addirives such as organic
acids and soluble magnesium com
pounds can enhance rhe reacrions.
Organic acids aid rhe dissolurion of
limesrone. while soluble magnesium
provides addirional alkalinity for pulling
S0, into solurion, where ir can rhen
reacr wirh calcium.

wrPR residuals have many of rhese
propenies. In panicular. particle size is
typically smaller rhan rhe finesr lime
srone grind. and rhe solids usually con
rain magnesium hydroxide. which in
creases reacrivity. The following two ex
amples illusrrare rhe porential benefirs
and problems of using wrPR residuals.
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Cost-Cutting Alternatives

Umestone
97%
<1%
NA

Umestone
84%
0.5%
14,5%

Residuals
75%
4%
13%

Residuals
82%
0,9%
10.8%

Brad Buecker is a senior chemist at Burns
6' McDonnell in Kamas City, Mo.

curred in one of the main slurry vessels.
Test personnel concluded the foam was
caused by the organics in the WfPR.

Utility personnel have conducted a
longer-term, follow-up test of this mate
rial and have discovered some additional
problems. Most notably, after several
days of operation, the vacuum drum fil
ter cloth began blinding. An analysis re
vealed the blinding was caused by iron
particles, most likely generated from the
ferrous sulfate added at the water treat
ment plant for coagulation. The foam
ing problem also reoccurred. Excessive
foaming could potentially influence
scrubber operation, particularly if the
foam reaches the mist eliminators. The
foam might increase deposition within
the eliminators or affect the mist elimi
nator efficiency.

Despite these difficulties, the utility
plans further tests because the economic
incentives are so great. Some possible so
lutions would be to switch to a non
iron-based coagulant at the water treat
ment plant, experiment with filter cloths
of different pore sizes, and add an an
tifoam agent to the scrubber.

For more Information, circle 197 on card.

Conclusion
The use of water treatment plant residu
als as a supplemental reagent in FG 0
systems has obvious economic and envi
ronmental implications. Furthermore,
the material appears to be as or more re
active than even high-quality limestones.
But, residuals do contain materials that
can affect scrubber operation. Careful
planning and testing of this type of pro
gram are very important. m

Parameter r

Weight Percent CaCot
Weight Percent Magnesium (as Mg)
Weight Percent Inerts

Parameter
Weight Percent CaC03
Weight Percent Magnesium (as Mg)
Weight Percent Organic Carbon

TABlE 2 Comparison of Residual Quality vs. Umestone Quality

Results
The initial test was performed over a
four-day period to allow the residuals to
completely pass through the scrubber
and waste-disposal system, Baseline and
test data revealed:

• Reactivity of the reagent stayed con
stant, and calcium carbonate tesiduals in
the waste product remained quite low at
0.5 percent to 1.1 percent by weight.

• No decline in SO, removal oc
curred,

• The matetial did not affect the per
formance of the oxidation system.

During the four-day test, foaming oc-

TABlE 1 Comparison of Residual Quality vs. Umestone Quality

treatment clarifiers to the FGD system.
An analysis of the residual solids and
limestone is outlined in Table 2.

Priot to the test, both particle size and
reactivity analyses were perfotmed on
pre-ground tesiduals and ground lime
stone. The geometric mean size of the
limestone particles was 17 micrometers
(flM), but the mean size of the pre
ground tesiduals was only 10 flM. The
reactivity tests involved separate titra
tions of each material with sulfuric acid
to determine the time needed for com
plete reaction while maintaining solu
tion pH at 5.0, The limestone complete
ly reacted in 150 minutes, but the resid
uals reacted in only 20 minutes.

Utility petsonnel wete particularly in
terested in the full-scale test because the
watet-treatment plant storage pond has
almost reached its maximum capacity.
Dredging the pond is expensive.
Limestone is also expensive because the
utility purchases the stone from a quarry
120 miles away. Plant and consulting
personnel estimated the utility could
save between $100,000 and $300,000
per yeat with successful implementation
of this program.

En"" Enr/roAfonltor
Now you can evaluate and manage your

energy needs more efficiently. Energy
EnviroMonitor tracks heating, cooling,
and wind·chill degree-days, solar

radiation, and wind run.

H,alth Enr/roAfonltor
It's never been easier to monitor the weather
conditions that lead to sunburn, skin cancer,
or hypothermia. Health EnviroMonitor
displays heal stress, wind-chill, UV
intensity and UV dosage, and solar radiation.

Davis Instruments, the world leader in
affordable, professional-Quality weather stations,

has expanded its weather line to include
the SroweaffMr· and E1wIrrIIIonIIDr
systems. All stations track rain, temperature,
humidity, barometer, wind speed and direction
along with alarms, highs, and lows. Optional
dala logger/software stores, graphs, and

tracks data collected by station.

SroWuIJHlr
Anally, an advanced weather station thai helps
you manage pest control, irrigation, and crop
development. GroWeather calculates
evapotranspiration, growing degree-days,
and over 70 other values.

M-F 7a.m. to 5:30 p.m. Pacific TIme
FAX 1-510-670-0589

MlC and VISA • Olle-year warrallty
1I;II1I/,"'11;11~ JO-day money-back guaralllee •

Test #2 - Reuse of Newly·Produced
WTPR in a WeHimestone FGD
System
Test #2 was performed on an FGD sys
tem considerably different from rhe first.
Some of the FGD characterisrics and op
erating guidelines include:

• The coal has a sulfur content of 2.8
percent to 3.0 percent.

• High-purity limestone (greater than
94 percent CaCO, content) is required
for proper performance.

• The reaction products are com
pletely forced-air oxidized to produce a
wallboard-grade marerial rhar is vacu
um-filtered to produce a solid cake.

• Limestone is ground in wet mills set
to produce a particle size of 80 percent
passing through a 325-mesh screen.

The facility where this resr was per
formed provides both electricity and
water to a municipality. The water treat
ment plant blowdown is currently
pumped to a storage pond located on
utility property. Both plants are on the
same site, so temporaty piping was used
to transfer. blowdown from the water
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in print Compiled by Ashley Blyth

Check out some ofEP Sfavorite
catawgs, brochures, books and
reports available this month.

AN B-PAGE BOOKLET ON

"Theory and Application of

Kutz Thermal Convection
Mass Flow Meters" provides
an overview of CTA sensor
circuitry, heat transfer equa
tions, effect of fluid proper
ties, time response to flow
and temperature changes, and
orientation effects. Kutz
Instruments Inc.

Circle 21 on card.

"SAMPLE INTRODUCTION

Techniques for Capillary Gas
Chromatography" helps read
ers quickly learn to use preci
sion-programmed inlet sys
tems. The 40-page illustrated
primer describes the four in
jection techniques for liquid
sample analysis: split, split
less, on-column and pro
grammed temperature vapor
ization injection. Gerstel Inc.

Circle 22 on card.

PETREl< IS OFFERING A 4-PAGE

brochure explaining how its
aluminum honeycomb covers
are system-engineered to
eliminate vapor emissions and
air pollution for Clean Air
Act and EPA CFR Part 61
compliance. PETREX Inc.

Circle 23 on card.

DISCFW PUBUSHED A NEW 2B
page brochure. It describes the
operation of the disc pump

and several case histories from
pulp and paper manuJacruring;
chemical and petrochemical
processing; oil, metal and min
ing; wastewater applications; and
food processing. Discflo Corp.

Circle 24 on card.

THE "SCOTT SPECIALlY GAS
and Equipment Reference

Guide" COntains more than 100
new pages of specialty gas prod
ucrs, gas-handling equipment,
and technical and safety infor
mation. Scon Specialty Gases.

Circle 25 on card.

LITERATURE DESCRIBING
Fisher Tank's experience in
manufacturing, modifying
and repairing tanks for the
petroleum, chemical, waste
water treatment, pulp and
paper industries is available.
Also outlined are tanks for
water storage and fire
protection. Two reference
chans are included. Fisher
Tank Co.

Circle 26 on card.

SAFETY PRODUCTS FOR THE

METALS industry are
highlighted in Arbill's new
catalog. Find gloves, clothing,
respirators, eyewear, hearing
and other safety products
most often used in the metals
industry. New products
include the nitrile ultra-light
glow and economy spectacles
with wrap-around protection.
Arbiliinduscries.

Circle 27 on card.

We have over
1,300. rea son s
to make your
investment
decision in
March 1998.

For show information:

Itsl p.~.f.~:!~2,a
150 N. Michigan Avenue. Suite 2920
Chicago, IL 60601
(312) 781-5180 Fax (312) 781-5188
http://www.dtsusa.com/dts/

Messe~ Dusseldorf Basis for Business

September 1997

Integrated environmental protection
technology; High-tech for waste

management and energy.
Puning environmental protection into proc

tice in industry, commerce ond local go

vernments is now one of the most important

considerations for investment planning.

You will find the most current solutions pre

sented by over 1,300 exhibitors at ENVITEC:
Integrated technologies which ensure en
vironmental protection and energy efficien

cy in the production process. Solutions

which are geared to your individual pro
blems and requirements.

For 25 years ENVITEC has been the only
trade fair worldwide to demonstrote the

developments in all areas of environmental

protection, waste management and energy.

Competence in environmental
protection. Worldwide.

For hotel and travel information:

Travel Trade International
1204 Third Avenue, Suite 120
New York, NY 10021
(212) 737-3691 Fax (212) 327-0547

Circle 138 on card.

INTERNATIONAL TRADE FAIR

TECHNOLOGY FOR

ENVIRONMENTAL PROTECTION

AND WASTE MANAGEMENT

March 2-6,1998
DUSSElDORF, GERMANY

Our recommended airline is

@ Lufthansa

Order your ENVITEC 98 entrance
passes and show directories in advance
of the show at a 20% discount!
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We offer software for water resources professionals.

grow. This expensive bottleneck comes
from the Clean Air Act Amendments of
1977 (sic). What future bottleneck will
today's announcement cause?"

Amazon Deforestation
Threatens More Than
Plants and Animals
WASHINGTON, D.C.-The Amazon
Basin, home to the largest rainforest in
the world, is known for its astounding
variety of plants and animals. But the

Whether you're modeling distribution
networks or designing water collection
systems, lntergraph has acomputer
aided design (CAD) solution for you.

InWater 1M (water distribution),
InSewer 1M (wastewater collection), and
StormWorks 1M (storm drainage) all offer
interactive 3D modeling, comprehensive
data management, drawing production,
reports, queries, and much more,

rainforest may also be home to an even
more overwhelming variety of previous
ly unknown bacteria and this diversity,
just as with plants and animals, may be
jeopardized by deforestation, a report
said in the July issue of Applied and
Environmental Microbiology.

The report, by James Borneman and
Eric Ttiplett of the Agronomy Depart
ment of the University of Wisconsin,
Madison, describes a study in which soil
samples were taken from a mature rain-

Everything you need to design your
water resources projects. And our civil
engineering design products easily
integrate with lntergraph's GIS solutions
for a total solution.

Available on Windows N'f® and Windows@ 95.

Call 800-345-4856 now to purchase
InWater, InSewer, or StormWorks, For
more information, visit our Web site at
www.intergraph.comlisslwater.

INTErG?I\?H
SOFTWARE SOLUTIONS

forest as well as an adjacent pastureland
that was deforested. The soils were sam
pled using polymerase chain reaction
(PCR) to isolate bacterial DNA.

The researchers identified 100 differ
ent DNA sequences, 98 from bacteria
and two from another domain of mi
croorganisms know as archea. Eighteen
percent could not be classified in any
known bacterial kingdom.

In addition to just examining and
identifying microbial populations, the
researchers also compared the popula
tions of the two soil samples to illus
trate the potential impact of deforesta
tion on the microbial diversity of the
soil in the region. "It's such a rich bio
logical resource that we decided to go
and study it," said Triplett. "In the dis
covery of new organisms we can find
previously unknown enzymes that can
help further the progress of biotechnol
ogy. In addition, there are bacteria out
there producing antibiotics that we
have yet to discover."

Pollution Reduction
Program Receives Support
WASHINGTON, D.C.-Testifying
July 10 before the Joint Economic
Committee of Congress, Carlton W.
Bartels, managing director of Cantor
Fitzgerald Environmental Brokerage
Services, supported market-based envi
ronmental ttading systems as a "highly
effective and efficient" government pol
icy to integrate economic activity and
environmental protection.

Bartels favorably contrasted tradable
emissions programs to more traditional
modes of implementing environmental
policy, pointing out that "tradable pro
grams can address the pertinent public
policy of containing environmental im
pacts head-on while leaving the market
place to obtain that goal."

He also urged that all future govern
ment-sanctioned emission credit pro
gram should be designed ro refrain
from inserting unnecessary complica
tions into rhe sysrem. "Markets work
best when they are simple and unen
cumbered," he said.

Cantor Fitzgerald Environmental
Brokerage Services is a division of a
wholly-owned subsidiary of Cantor
Fitzgerald, L.P., the world's largest bro
ker of U.S. government securities,
Eurobonds and sovereign debt. m
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new products product exclusive

Portable labs
Hach's new CEL/800 Series

Wasrewarer Laborarories are pre-

Chemistry Software
CAChe 3.0 is a sofrware

package for experimenral
chemisrs for Windows@ 95 and
NT. Ir includes ProjecrLeader'"
imerface rhar lers chemisrs
solve research problems by fo
cusing on properties insread of
complex compurarional merh
ods. Chemisrs can explain ac
riviries of compounds, model
reacrions and predicr a variety
of chemical and physical prop
erties for small molecules.
Oxford Molecular Group.

Circle 34 on card.

programmed ro resr for warer
qualiry paramerers. Labs in
clude aluminum, iron, nirrare,
pH, phosphare and more. Each
lab comes wirh all necessary in
srrumenrarion and reagems for
comprehensive evaluarion of
wasrewarer. Hach Co.

Circle 33 on card.

survey analysis rakes four min
ures. Released hydrogen indi
cares anaerobic bacrerial activ
iry from narural anenuarion of
halogenared solvems and pe
troleum pollurants. Trace
Analytical.

Circle 31 on card.

The PetroXtractor has
been improved in re
sponse to client sugges
tions. New system pack
ages include undetground
installation, explosion
proofing, high-capacity
tail pulley and incteased
volume troughs. Three
belt sizes are available: 1-,
2- and 4-inch. It moni
rors wells with casings as
small as 2 inches inside
diamerer. Remove oil,
fuel and other floating
hydrocarbons from groundwarer moniroring wells, recov
ery wells, underground tanks and other areas where access
is limited and there is a deep drop between the well open
ing and rhe surface of the water. The belt comes in custom
lengths and can reach depths of 100 feet. Abanaki Corp.

Circle 64 on card.

Ultrasonic Measurement
Milltronics' HydroRanger

non-conracring, ultrasonic

Belt Skimmers

level- and flow-measurement
sysrem is designed for rhe
wasrewarer industry. Appli
carions include rank level
measurement and complere
lifr srarion comro!. Irs 33-foor
operaring range suirs ir ro
measuremem rhroughour rhe
wasrewarer rrearment process.
Milltronics Inc.

Circle 32 on card.
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Spectrometer
The Prospecr-IR'" is a dur

able FTI R spectromerer ideal

..~

~lf.tl.-:-.'.~
Bl-_.

graph display and an LCD
digiral readout. The 2.5-inch
rail, 20-bar graph merer is vis
ible from up to 20 feet. Ir
measures gas flow rares from
10 ml per minure ro 200 lirers
per minure over several ranges
wirh accuracy of plus-or
minus 3 percem full scale.
McMillan Co.

Circle 30 on card.

for rourine sampling, dedicared
analyses and educarional appli
carions. It hrs in small lab spaces
and is well-suired for field or
portable applicarions. Comes
wirh Windows'''-comparible
software. MIDAC Corp.

Circle 29 on card.

Flowmeter
The Model 310 Gas Flo

merer fearures an LED bar

Groundwater Hydrogen
The RGA3 Reduction Gas

Analyzer derermines low pans-

per-billion levels of free hy
drogen in groundwarer. Field

Hydrogen Sulfide Removal
The Sui Ferox process, de

veloped by Shell Oil and The

Dow Chemical Co., uses
chelated iron solurion ro con
vert hydrogen sulfide con
rained in natural gas streams
ro elemental sulfur in a single
step. Ir is an economical alrer
narive ro rhe tradirional two
srage acid gas rrearing process
requiring borh an amine plant
and a Claus unit. The Dow
Chemical Co.

Circle 199 on card.

Water Treatment
The rransportable Ahl Floar'"

Pilor Plam permirs rourine resr
ing of chemical consumprion,
TSS, COD and color reducrion
ar rhe mill sire of pulp and
paper mills ro improve process
comrol and spill containmem
and reduce warer use. Ir pro
cesses 10 ro 80 gpm of feed
flow. Ahlstrom Machinery Inc.

Circle 198 on card.

leachate Recirculation
Fluid-uN" dual comainmem

piping is ideal for carrying

leachare ourside rhe comained
landfUll area. The Leak Derec
rion and Locarion Sysrem con
rinuous moniroring sysrem
sounds an alarm while a leak is
recorded wirh accuracy of plus
or-minus 1foor in 5,000 feet. It
can be programmed ro rurn the
pump off until correcrive ac
rion can be raken. Fluid
Controls Inc.

Circle 28 on card.
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Attention Environmental & Project Managers

EarthSoft
Software and Services

• Air, Water, and Waste Data Management
• GIS and 3D Visualization interfaces
• GrOlmdwater Modeling Interfaces

• NPDES, CMA, RCRA Reporting
• ISO 14000 and Compliance Tracking
• IRPIMS, CLEAN, Custom deliverables
• Risk and Hazard Assessment
• Electronic Data Deliverables
• Automated Chemistry Data Verification
• GrOlll1dwater Statistics Interfaces
• Web, Internet and Intranet Services
• Cost Estimation for Investigations and Remediation

CALL TODAY 800-649-8855

Visit our Web Page at http://www.earthsoft.com

Circle 140 on card.

Protect Against Spills With
SynTechnics' Track Collector

Pan System.

The fRP (fiberglass reinforced plastic) system is designed to collect
spills and isolate them from swface runoff and ground water. The

spilled materials are collected and treated or recycled

ASIMPLE, EFFlCIENT SYSTEM
Center pan sections are SIl3p!XX! into paiition between

the rails and side pans are held in place by bocktill,
eliminating mechanical fasteneI> or connectoI;.

EASY, INEXPENSIVE
INSTALLATION

Installation can be done by asmall crew
without major site preparation or heavy

equipment.

,~

SVN'TECHNICS INC.--',
FRP Dtvlaion

50' Isee us atWEFTEC. Booth .4303· Circle 141 on card.

new products
Composite Cases

The Val-An Composite
Series are constructed from

strong, lightweight composite
materials ro safely transport
electronics and other sensitive
equipment. Watertight cases
are available in thousands of
sizes with inner-panel options,
a pressure-relief valve and a
wide choice of colots. ZERO
Enclosures.

Circle 35 on card.

Hazwaste Software
Environmental Support Sol

utions releases Version 2.5 of

'~ .. - .....
-:::::: ::::::: "

fj _,-

its Associate Software package
for hazardous waste manifest
ing and tracking. New versions
include better screen design,
faster calculations, updated
manifests for all states and im
proved databases. Environ
mental Support Solutions.

Circle 36 on card.

PC-Based Analyzers
The 9000 Series PC-based

analyzers perform tOtal nitrogen,

•.,. 7'".' :
•

tOtal sulfur and tOtal trace sul
fur determinations. Systems

meet ASTM 04629, 05176,
05453 and 05762. They also
are accepted by the California
Air Resources Board (CARB)
for low-level sulfur analysis in
Phase 2 Reformulated Gaso
line. Antek Instruments Inc.

Circle 37 on card.

Field Calibrator
Calibration gas standards in

the PPM ranges can be generated

easily and handled safely using
the new Portable Field
Calibrator and Oynacal gas
permeation devices. Model
120 has a temperature-con
trolled chamber, internal
pump, rechargeable batteries
and certified flowmeter. VlCI
Metronics Inc.

Circle 38 on card.

Water Quality Control
The Integrated Control and

Instrumentation System (lClS)

performs monitOring, conttol
and reporting for water quali
ty systems and a variety of
other applications. It accom
modates a wide variety of in
strumentation equipment, mon
itOrs, sensots and devices.
wrc Engineering Inc.

Circle 39 on card.

Piping System
The Fusea1~ II piping system's

flame retardant compound is
ideal for a wide range of con
ditions including corrosive
chemical wastes, industrial
plants, hospitals and university

September 1997



~
awo~d leader in instrumentation

(215)943-0668 • FAX(215)54H973
6850 Hibbs Lane • Levittown. PA 19057

Visit us at our Website
HTTP'l/wNw.Datatest.Thomasregister.com

• Patented single/double path opacity
systems, 0.1 micron particles

• MP Zirconia 0, . catalytic bead
combustibles / In-situ or extractive

• Opacity & electrostatic baghouse
monitors

• Chemiluminescent NOxAnalyzer

• Slart-up assistance/EPA Certifications/
tum-key packages/service contracts

• Continuous Emissions Monitors (CEMS)

The experience to provide customer satisfaction.

E= American owned & made
=: for over 20 years.

Solve your EPA Compliance
& Process Monitoring Problems

Opacity • Oxygen
Gas Analysis • Combustibles

The T0-4100 Continuous On·line Monitor
Detect leaks of petroleum products in non-contact cooling water, boiler feed
water, effluent water, and process water. The TD-4100 features a non-fouling
flow celi to significantly reduce maintenance, and detects from ppm to ppbl

Supports NPDES discharge permits and ccrreiates to standard methods.

•
TURNER DESIGNS
645W MaOOeAII8I'IUll ° Sunnyvale CA94086
(4GB) 7'9-0094' FAX ('08) 1'9-0998. http/hlwwtl.merdeslgns.oom

portable or remote data log
ging and control applications.
Its non-volatile flash memory
assures data integrity after
power loss. Includes 19 analog
input channels, 16 digital I/O
lines, two processors, program
memory, data memory and
more. Onset Computer Corp.

Circle 44 on card.

Data Logger
The TFX-II is easily pro-

grammed for

mounted for on-line measure
ments. Innovative Sensors Inc.

Circle 42 on card.

Flow Switch
The Teflon@ 125-T flow

switch for industrial liquids

and gases operates where the
normal flow-to-set point ratio
is 10 to I. When no flow is
present, a free magnetic piston
is suspended in the upper por
tion of the valve bore due to
magnetic repulsion between
the lower fixed magnet and
the piston. CTE.

Circle 43 on card.

Remote Monitor
The 560XI provides more

input channels and generates a
series of reports on operational
performance. Ideal for users
who need input monitoring
rather than output control. Ir

pH Sensor
The GT-DJ-GENlIl-200mm

long immersion pH electrode

laboratories. Pipe dimensions
range from 1'/, to 12 inches. Ir
handles corrosive drainage flu
ids up to 212 degrees Fahr
enheir. George Fischer Inc.

Circle 40 on card.

Gas Detector
Gas derectors with confIgu

rations for ammonia, chlorine

and chlorine dioxide are avail
able in the MicroMax series of
gas detectors. They weigh less
than 15 ounces and detect con
centrations of oxygen, com
bustibles and up to two toxic
gases. Lumidor Safety Products.

Circle 41 on card.

is housed in a chemically resis
tant PPS body with an added
316 stainless steel extension
rube for top- or side-entry in
stallation. Rated for tempera
tures up to 135 degrees
Celsius, it can be used for grab
sample measurements or

September 1997 See us at WEFTEC, Booth #5603 • Circle 143 on card. I55



SECRETARY OF THE COMMISSION
International Joint Commission, Washington, D.C. new products

BOD Meter
The new biochemical oxy

gen demand (BOD) meter

with exhaust heat recupera
tion from Glenro Inc. It is 20
feet long, IO-feet wide and 7
feet high and comes pre-as
sembled. Includes insulated
stainless steel ductwork.
Glenro Inc.

Circle 47 on card.

offers a GO-second method of
estimating dissolved oxygen
concentrations in unstirred
warer samples. The micro
processor-con[tolled Model
200 is suitable for use in the
lab or field. Includes an ar
mospheric pressure sensor.
Wheaton Science Products.

Circle 48 on card.

Chemical Container
The 700-millimeter diame

rer stainless steel container is

custom-designed for c1osed
loop systems handling agricul
tural chemicals, hazardous
marerials and other industrial
substances. Available in GO-,
100- and 119-9allon unirs.
Spartanburg Stainless Pro
ducts Inc.

Circle 49 on card.

provides 12 inputs and [tacks
run-time meters, pulse totaliza
tion and pulse-rate monitoring.
Dancer Communications Inc.

Circle 45 on card.

Vertical Centrifuge
The Sharples Super-D

Decanter@ vertical cen[tifuge
-'.

with the skid-mounted direct
fired thermal fume oxidizer

Thermal Fume Oxidizer
Destroy VOCs from a

fume-laden exhaust stream

is suited for applications re
quiring containment of a
process from the atmosphere
including flammable, toxic,
carcinogenic or pyrophoric
materials. Operates at temper
atures up ro 700 degrees
Fahrenheit and pressures from
vacuum to 150 psi. Alfa Laval
Separation Inc.

Circle 46 on card.
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OCMA-350

It's fast. It's cost-effective. And it has ±.04 mg/I
repeatability. Test results are now available in
minutes not hours ... for under
$3.00 per test. Ideal for oil in
water, hydrocarbons in soil or
cleanliness verification. The
Horiba OCMA-350 can be
used in both lab and field.

• PARALLEL PRINTER PORT

• RS-232C PORT
• COMPACT & LIGHTWEIGHT
• DIGITAL DISPLAY IN CONCENTRATION UNITS

• MEASURING RANGE
oTO 200 MG/L
oTO 1000MG/KG
oTO 1 ABS

Call1-800-4HORlBA (446-7422)

HORIBA
Horiba Instruments 10(.17671 Armstrong Ave., Irvine, CA 92714
Phone 714-250-4811 Fax 714·250-0924

Now, AN AFFORDABLE
OIL CONTENT ANALYZER
WITH IMMEDIATE TEsT

REsULTS

Applicants must possess and demonstrate extensive experience
in all phases of organizational and program management, as well
as substantive knowledge and expertise in environmental policy
issues, legislative processes, and public policy development and
implementation. Additional requirements include experience and
skill in interacting with boards, commissions, or authorities, and
the ability to collaborate and communicate with widely diverse
organizations, groups, and individuals.

Prospective applicants should write to or call the IJC at 1250 23rd
Street, NW, Suite 100, Washington, D.C., 20440, (202) 736-9000,
to request acopy of the position vacancy announcement and
application forms. Applications must be postmarked by
September 30, 1997. The International Joint Commission is an
Equal Opportunity Employer.

Circle 144 on card.

The International Joint Commission (IJC), abi·national
organization established by the Boundary Waters Treaty of 1909
to help prevent and resolve disputes along the boundary between
Canada and the United States, is accepting applications for the
position of Secretary of the U.S. Section of the Commission. The
incumbent serves as the senior civil servant and principal
administrator of the U.S. Section, with responsibility for both the
day-to·day management and direction of the organization as well
as long-term planning, environmental policy development, and
treaty and agreement implementation. Salary range for the
position is $103,897 to $107,700. Some travel is required.
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GROUNDWATER REMEDIATION

GRADUATE EDUCATION AT A DISTANCE
NATIONWIDE VIDEOTAPE PROGRAM

Circle 146 on card.

• Developed in cooperation with the EPA, business,

and industry.

• Emphasis on management and

technical issues in treatment,

elimination, handling, regu

lation, and compliance.

• Admission requirements:

B.S. degree in a science,

mathematics, or

engineering discipline;

minimum 3.0 GPA.

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

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

FOR MORE INFORMATION

Slephanie Dye
Phone: 1·800-601·4040
Fax: 214-768-3778
E-mail: nnk@seas.smu.edu
http://www.seas.smu.edu/disled

School of Engineering and Applied Science

Southern Methodist University

Dallas, Texas
SMU dfH?s not discriminllte 011 tbe basis of raCf!. color.

mit/mUll or ethnic origill. sex. (lge, or disabi/ily.

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

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

CleanOX Environmental Services, Inc.
H Watchung Avenue· Chatham, N.J. 07928

201-701-1288· Fax: 201-701·9630

MASTER OF SCIENCE IN HAZARDOUS
AND WASTE MATERIALS MANAGEMENT

Waste Management System
The Model WM' is a heavy

duty wash water recycling

roxic sensors. Toxic gas sensors
are interchangeable and allow
other sensors such as carbon
monoxide, hydrogen sulfide,
sulfur dioxide, nitric uxide
and more. Foxboro.

Circle 52 on card.

system designed for the waste
management industry. Intend
ed fat equipment cleaning op
erations associated with indus
tries such as waste haulers,
agricultural facilities, fisheties
and military bases. RGF.

Circle 54 on card.

A-Rated Insurance
American Safety l.asualty

Insurance Co. expanded its
environmental insurance pro
gram intO Kentucky, Missis
sippi and Virginia on a li
censed and admitted basis. It
offers general, pollution, ~nd

umbrella liability to contrac
tOrs, consultants, facility own
ers and labs for all remediation
activities. American Safety
Casualty Insurance Co.

Circle 53 on card.

Sizing Software
GoldSize 2.0 is a Windows

based software program that
allows blasters to estimate the
size disrriburion of particles
produced from mining opera
tion blasts. After photograph
ing the particles, users process
the photos and analyze the
image in 20 minures or less.
Golder Associates.

Circle 55 on card.

Spill Containment
The Ultra-IBC Spill Pallet

offers 400 gallons ofsecondary
containment to capture leaks
and spills. The 100-percent
polyethylene construction has

Heavy-Duty Gloves
AEK'· work gloves for

tOugh plant applications are

vinyl-coated and provide ex
cellenr grip. Ideal for assembly
operations and general plant
use. Features include a slip-on
style cuff and reinforced
thumb. They are machine
washable with seams on the
outside for comfort. North
Safety Products.

Circle 50 on card.

Web Site
The H.L. Bouron Co. an

nounced its new World Wide

Web site address and design at
http://www.hlboutOn.com.lt
provides BoutOn's latest infor
mation on eyewear by styles
and hazard, including impact,
ultraviolet radiation, liquid
splash and infrared radiation.
H.L. Bouton Co.
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Personal Gas Monitor
The newest member of the

FoxTax Series of personal gas

monirors, the FT-4, is a 4-gas
analyzer that detects oxygen,
combustible gas and up to two
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new products

Environmental Software
Automate environmental

management and regularory re
poning goals with Enviro
Office'". It incorporates a suite
of easy-to-use, Windows-based
sofrware applications that can
be used on a stand-alone PC
or on client/server nerworks.
Modern Technologies Corp.

Circle 60 on card.

Remote Retrieval
The RMT 1000 is a remote

ly operated mast and claw that
arraches piggy-back to VIT's
ROVVER~ 5.0 robotic crawler.
Retrieve items from high-pres
sure power generation or man
ufacturing systems. Visual
Jnspection Technologies Inc.

Circle 61 on card.

generators, oxygen preparation
systems, skid pumps, elecrrical
panels and more. Zentox Corp.

Circle 59 on card.

TERM LOANS

CREDIT LINES

RECEIVABLES DISCOUNTING

LETTERS OF CREDIT

ACQUISITION FUNDING

JOINT VENTURES

PROJECT FINANCE

FINANCIAL PARTNERING

457 North Harrison Street
Princeton, NJ 08540

Contact: Stephen Parrish
(609) 924-9394

QFINANCIAL GROUP

skid-mounted for easy installa
tion and capable of treatment of
cooling rowers from 250 to
10,000 cooling tower tons. All
models are complete with ozone

Ozone Water Treatment
The TurbOzone series of

water treatment systems are

compacrors became UL- and
Canadian UL-listed. The srruc
ture, hydraulic and electrical
systems have been tested and
passed srringent inspection.
They can be used for many
types of waste applications.
Marathon Equipment Co.

Circle 58 on card.
PCs with Omega's OMB
Tempbook-66. It provides 12
bit 100khz acquisition and
transfer to a PC via an enhanced
parallel porr (EPP) interface or
PCMCIA link. Omega.

Circle 57 on card.

Compactors
Marathon Equipment Co.'s

self-contained and stationary
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Data Acquisition System
Add voltage and thermocou

ple measurement capability to
notebook PCs for ponable test
applications and an alternative
to plug-in boards for desktop

no metal parrs ro rust or cor
rode. Inner polyethylene sup
ports have a B,OOO-pound sta
tic load rating. Meets EPA
Container Srorage regulations.
UltraTech International Inc.

Circle 56 on card.
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hoose from two incredible offers:
Trade in your portable PID for credit

towards a new henu!

Circle 151 on card~ '.....

Call us at (800) 724-5600, fax us at (617)-558-0056
or email usat:sales@hnu.com. today to lock-in these

special deals!
honu introduced the first commercially

available PID in 1974.
HNU Systems, Inc. 160 Charlemonl Sl. Newton Highlands, MA, 02161 USA

'We will accept HNU'", TECO~, Rae~, PE Photovac~ and Foxboro~,

Buy a portable GC and get the second
detector at half price!

• Free Peakworks" for Windows"' software with purchase.

.~ ..

. .

Providing environmentallraining to profession'
als in asbestos and lead abatemen~ bad<now
prevenlion, GIS and GPS tedmology, ground·
water, hazardous materlals, health and safety,
landfill design, solid waste, stormwater, water
quality and more.

e()~·()l7.~
ISO 14000 Environmental Management Standards:

Concepts, Components and Implementation
October 20,1997 in Tampa, Fl' December 10, 1997 in Gainesville, Fl' January

30, 1998 in Shalimar/Ft Walton Beach, Fl' Aprll 28, 1998 in Orlando, Fl

ISO 14000 Environmental Management Systems
Lead Auditor Training

Seplember 15'19,1997 in Gainesville, Fl

Hazardous Waste Management Conference
January 15·16, 1998 in Orlando, Fl

For addiUonal infonnation, contad us at:
University of Florida TREED Cenler

3900 SW 63 Blvd., Gainesville, Fl3260B-384B
Phone: 352/392·9570· Fax: 352/392·6910

Website: hltp:/Iwww.doce.ufl.edu/lreeo • Email: train@treeo.doce.ufl.edu

Circle 150 on card,

,~... UNIVERSITY OF
':r~ FLORIDA
TREEO CENTER

o.'
"

What Do YOU Think?
We'd like to know what you think

about Environmental Protection magazine.

• Do you like the articles we publish?
• Do you consistently find something in each issue that helps you do your job?
• Do you use the New Products section? What about the Software Guides?
• Is there an area in the environmental industry you would like

to see us give more attention to?
• Are we missing anything?

Basically, how can we improve EP? We'd like to hear from you!

Write us at:
Environmental Protection • Angela Neville • P.O. Box 2573 • Waco, TX 76702

or E-Mail AngelaNeville.editor·angela@texnet.net

Thanks for telling us what you think!
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product IHerature
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Clements Associares Incorporated manufac
tures a complete line of hand-operarcd soil
sampling equipment. Their free 16-page cat
alog describes several probe handles, bucket
augers, and sampling tubes with removable
liners. Ir spotlights aprobe that uses asliding
drop-hammer to drive a 36-inch long sam
plings tube into the ground and a foot-oper
aced jack ro retrieve it. With their equip
ment, samples as small as 1.2 inches in di
ameter up to 3 inches in diameter from 10
feet Ot more below ground level may be ob
tained. Equipment is sold as complete kits or
individual partS. Clements Associates Inco,
1992 Huntet Ave., Newton, Iowa 50208,
Phone: 515-792-8285 or 800-247-6630,
E-Mail: JMCSOIL@Woridnett.att.net

Span Lab'·
TO-14 Calibration Bench
For calibration of VOC analytical systems.
It uses Trace Source'" Permeation Tubes ro
generate a calibration mixture containing
up to 240 compounds. The mixture is fed
direcrly ro the analysis system or captured
in SUMMA canister. The concenrrarion of
each compound is traceable to NIST. The
TO-14 Bench contains up to 30 individu
ally conrrolled permeation tube ovens.
For more information, please write or call:
K1N-TEK Laboratoties, Inc.,
504 Laurel, La Marque, TX 77568,
Phone: 409-938-3627,
Fax: ~09-938-3710.

Flow and Level Measurement
New OMEGA Complete Flow and Level
Measurement Handbook and Encylco
pedia· has over 700 full-color pages fea
turing a comprehensive selection of flow
level measurement products and systems.
Includes technical articles and easy~to-use

selection guides, plus prices (U.S. doi
lars). Ovet 60 pages of valuable technical
information.
Omega Engineering Inc.
(203) 359-7874
http://www.omega.com
E-mail: info@omega.com

Your Free AMS Sampling
Technologies Catalog Ready to Mail
The AMS Product Line catalog is new for
1997. This 32-page catalog is a great refer
ence rool for your company throughour
the year. Full sampling equipment ordeting
information, plus new equipment includ
ing a Telescoping Auger, Quick-Spin con
nection, Ratcheting Cross handle and sev
eral new Soft-Side Sampling Field kits are
featuted. Order your free copy today by
calling AMS at 1-800-635-7330, visiting
our World Wide Web Homepage or by e
mail. The AMS Homepage addtess is
http://www.ams-samplers.com. Our e
mail address is ams@ams-samplers.com.
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Sealed Bulkhead Connectors
New 24-page catalog shows a wide range of
electrical or fiber optic bulkhead heremcric
seals. PVC or TeAon insulated cable seals,
Aac cable or multi-pin styles are available
for both low or high pressures, vacuums or
UL, FM or Cenelec EEx d IIC explosion
proof ratings. Cusrom designs are readily
available for borh small or large quanrities.
Pave Technology Co.,
2751 Thunderhawk Ct.,
Dayton, OH 45414.
Phone: 937-890-1100,
Fax: 937-890-5165.
Catalog Website:
hnp://www.pave-tech.com

Levelogger'·
Solinist Lcvelogger'" is a 7/8" dia. self-con
tained datalogger/pressure transducer, for
automatically recording water levels in
wells. Infrared data transfer eliminates
need for electrical cable; reduces COStS;
avoids electrical interference. Fully auro
maric. user~friendly software, stores 16,000
measurements. allows direct start or
"future start." No data over-wrirren. Range
15 ft. (5m), 30 ft. (10m), or 100 ft. (30m).
SolinSl Canada Ltd., 35 Todd Road,
Georgetown, Ontario, L7G 4R8. Phone:
905-873-2255 or 800-661-2023, Fax:
905-873-1992, Website: www.solinSl.com.
E-Mail: instruments@solinst.com

Reliable Tank
and Pipeline Leak Detection
Tracer Tighr" tank and pipeline leak detec
tion tests are accurate, cost~effective and
nondisruptive. Typically, leakage ofone gal
Ion per day is detectable regardless of tank
size or complexiry of the piping system.

LeakLoc" continuous rapid response
systems detect and locate leaks in cross
country pipelines and complex pressurized
piping networks within three minutes of
their occurrance and simultaneously make
the data available to a centralized data
acquisition system.
Tracer Research Corporation
Phone: 800-394-9929

Pollution Control Systems
Brochure descibes Wolverine's diverse line
of air pollution comrol equipmenr includ
ing: Catalytic. Thermal and Regenerative
Oxidiz.ers. and Rotary Concenrraror
Systems using activated carbon or zeolite.
Proven reliabiliry ensures minimal mainre
nance and longevity. Destruction efficien
cy guaranrees exceed regularory standards.
High heat recovery reduces operating costs.
Complete turnkey installations provided.
Call 920-336-5231 or Fax 920-336-5360.
Wolverine (Massachusetts) Corp.
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c1assifieds

recruitment

~ennedY-Western University
FACULTY CONSULTING

Distance-Learning
Leading provider in distance-learning education of professional executives is
seeking Academic Advisor in Environmental Engineering to conduct tutorials,
write and grade exams. and review theses and dissenations. Must hold an MS or
PhD from a regionally accredited university. Submit resume in confidence to:

Jane Kuzmanovic • Kennedy-Western University
501 Marin Street, Suite 200, Thousand Oaks, CA 91360

Fax (805) 379-1092· e-mail: jkuzmanovic@kw.edu.

ENVIIlON_NU.l MCIWITING IIItVICEI

• Pmjil CI'/lter Mwu1x,'mem • Sell;or Tl'dlllimi PosirimlJ
• '>mjef'l Mallagl'II1I'llt • COl1.wltillg (/Ild (m/ll,l'try

AirQualit)' • WuterlWastewater • Solid Waslc • HilIllrdous Wasle
Groundwuler • Remcdiation • Engineering De.,ign • Transponation

REPRESENTATIVE CLIENTS:
OHM' Dame, & Moore' Fo-rer Wheeler' rCF Kal<;er • ESE
HNTB • Bri'10I/o.1c)'cr' • Mctl;alf & Eddy' Brown & Rom' ASI
Amoco' Exxon Chcll1kal • Bwwn & Caldwell' Earth Tech
Harding Lawson' EM CON • Rusl • KotJak • She ring-Plough
CH!MHili • CDM • Archer Daniel.<; • Hocchsl Cclane;;e • Merck

Brian MaeLamroc. C.I'.C.. rn,'.idcm fAngdu S"'.-opc. V.I'. Admint'tralion
21514 GulfslarCoun Cornelius. NC 28031
• Phone: 7().1-8%·.H36 • Fa.~: 7().1-8%-.'.U7

for lease

Day·Week·or·Month
Leases

Field proven Geoprobe soil,

groundwater and soil gas sampling
equipment on tough

extended cab 4WD trucks.

Lease-purchase plan available.

Call Mac Christy at Probe Lease

1·800·645·2009

software
The Pardalis EnviroSafe eLetter

Auemion: EH&S professionals. Subscribe for free 10
Ihis weekly. e-mail summary of environmental and
safety relmed governmcnlal notices. Download free
EPCRA/SARA Title III shareware soflware.

Pardalis Software, Inc.
405/377-5995 hnp://www.fullneLnel/pardalis/

Permit Tracker™software

Think of it as a project
manager for permits

http://www.macneillj.com
or (800) 365-3962

September 1997
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f(u~~~~,a8~~~~:S
-Overnight Delivery Available

*AOri_~~r:~~~r:CI;;Les
-Custom Flown

trOlgl~~~~~~& ~~~t~r~r~g~Y
·Custom Digitizing. Vector or Roster

Site Assessment Services
llLGl1'.AL-fCA ONLY, USA tlo(m)

• 11I."''T()JlICi\~:IlIAL.<; ~
• III&"TORIC USC..$ MAPS ~
~.J.lLd..TQ8X(USA)

• DATi\Bi\'}F. SEARCm:S ~

• AGt:N(;Y l.ISTS

36 HOlm SERVICE
(800)1%4-8817 X lit or www.Ph0gel.com

f;,,/"iroWart' LLC

j~~~ SOFTWARE USER FRIENDlY

Envirowriter™ - Phase I Report
=> Exceeds ASTM & Fully Customizable
=> Already Accepted bv Financial lost's.
=> 400 Std. Answers & Tested on 1000's

MASTERTM - Mgt. Phase I & II Process
=> Auto bids. contracts. tracks.

schodules. JOB FORMS. (or most Due
DiIIiJ(ence Phase I & II Products

=> AssiJ(Ds Quote #'5 & Job #'s

Envirowriter™" MASTERTM =Instant Ph. I Co.

SAVE TIME & MONEY $

(800) 624-8877 Xl12 or http://www.Phasel.com

w·nrpnp.1Oi""biiJ!!iii11ltltmrnn.

loves

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

No minimum order. We accept::E •

Call TOLL FREE (800) 241·7001
Your satisfaction guaranteed.

IIj
TOP HAND GLOVE

troinin &consultin

Confined Spaco Enfty/Roscuo
OSHA 40-Hour HAZWOPER
OSHA 24-Hour HAZWOPER
OSHA 8-Hour

Annual Refresher
Asbesfoslload Abatemont
Col/foro free
course schedule:

Environmental PROTECTION I81



c1assifieds

roducts and services

STEEL. PLASTIC. FIBER
DRUMS & PAILS In Stock

-0

118 Broadkill Rd.· Milton. DE 19968

~
c-- .. --:-:0

302·684·3197 FAX 302·684·0643

ATLANTIC SCREEN
& MFG., INC.

Products for:
• WaterWelis
• Petroleum

Inspection Wells
• Groundwater

Monitoring
• Zone Sampling

Equipment
• Dewatering
• landfill & Construction
• Pumps

~
YOUNGSTOWN

,. BARREL &
DRUM CO.

I
+1GAL·11OQAL • SALVAGE DRUMS
• U.N. STANDARD • DRUM LINERS
+DRUM HANDLING • SPILL CONTAINMENT

EQUIPMENT PRODUCTS

SAME DAY SHIPMENT· CALL FOR QUOTE
www.thomasregisler.com/ybd

I-ISTORES UP TO
1200 DRAWINGSKJNGFILE

• BIO PROOUas - Bio-slimulolors & nulrienl,
• BIO EQUIPMENT - Bio-Chi'el!M oerole, &in jed'
• BIO SOFTWARE - Projetl monogemenl 'oftwore
• BIO SCHOOL - Clossroom ond field lroining
• SUBCONTRAaiNG - Exlen,ive field experlente
For a tOmplele Bloremediolion Guide. toll us 01
1210)426-3011 or FAX 12101426-2288_

"CMt;d)na=>;,
.....>'-~~~

Medina Bioremediolion Oivi'ion. Hondo, TX

Drawings hanging illdividllilily or in group$ meke 1181 'illtS obso
lite, You ~n fiI' or retriltVl any drawing. print, ove,la ... sheet,
rTIlIP, ate. in secondl without eve. tOl.lchingyour filed sheet.
self·adhesive Suspension Strip, lor SINGLES and Metal Harlgerl
with spring el;1» 10' MULTIPLES provide speedy in$l!1tion ar>cl
Almove!. No thumbing through drawinlll in Ilat lites' no smudges.
lta.s d. dog-ear,. Ouality wood or neel KINGFllES a,e couote.
balarw:l!d for ••IV accen, minimum lloor space and lowenljling
con per sheet.

- Wrih/ for Dftai!slInd Free Catalog-

H. SCHREIBER COMPANY - Red Lion, PA 17356
PHONE 717-144-3615

SURPLUS
CHEMICALS BOUGHT

Chemicals • Acids • Surfactants
Solvents • Cleaners

Cyanides

Circle 63 on card.

CONTAINER BAG LINERS

leak Protection lor RolI·O"s
Dump Trailers and Railroad Cars

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

TOLL FREE l-Boo-833-9364

One Stop
Bioremediation

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

Attn: Solomon Motamed

DgnniJuTi® The Best Available!

% Solids - % Concentration ~-~

• LIME SLURRIES ~I - ••
• SCRUBBER SLURRIES 2.;::
• ACIDS .'.
• CAUSTICS, etc. .---

Automation Products, Inc"
3030 Max Roy Slreat, Houston, Texas 77008-9981 USA

Fax 713-869-7332 Telephone 8O().231·2062 D701·CL111

h~~p:/ /www.direddisposal.com
GET iNfoRMA110N ON HAZARdous WASTE FACilil1ES, ANAlYTICAl lAbORATORIES,

TRANSPORTERS, CONSU!TANlS, Spill RESPONSE FiRMS, ANd lAb PAckiNG SERviCES.
FREE! CHECK IT OUT! FREE!

lHis is AN iNfORMA110N SiTE NOT A bROkER SERviCE!

Coming in the November Issue of
Environmental Protection

Circle 62 on card.

Call now to reserve your advertising space!
Lee Dunn, Account Executive

972-687-6727
or fax your ad to: 972-687-6799

deadline for ad materials: 10/1/97
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professional directory

CALL FOR FREE CATALOGUE
1-800-977-8449 Exl. 410

Columbia
ITS~uth~rn
unIversIty

CERTIFICATIONS
Certified Ellvirollmelltal

Compliallce Mallager
Certified Ergollomics Director

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

EARN YOUR B.S., M.S., or Ph.D.,
in Ellvirollmellial Ellgilleerillg,

Occupatiollal Health & Safety Ellg.,
Humall Resource Mallagemellt or
Busilless Admillistratioll through

Distance Education

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

DEGREE PROGRAMS
• Environ. Science!

Studies/Management
• Business Admin.
• Accounting
'MIS

• Finance
• Heaith Care Admin.
• Criminal Justice
• Psychology

FREE CATALOG:
1·8QO.767-CHAD

UNIVERSITY

CHADWICK

EARN
YOUR

COLLEGE

DEGREE

AT
HOME

ENVIRONMENTAL & SAFETY
SERVICES, INC.

ENVIRONMENTAL HEALTH & SAFETY MANAGER
CERTIFICATE COURSE

Independent Study Format
• Hazardous Materials' Air Pollution Control

• CERCLA SARA' Water Pollution Control
• Ergonomics' Plans & Programs

• Recordkeeplng • Hazwoper • Hazcom • Confined
Space Entry' LockoutTagou!' Bloodborne
Pathogens' Personal Prolectlvo Equipment

• RCRAHSWA· Civil & Criminal
Liability' Hazardous Waste' Medical Surveillance

• Assessmenls;'Audlts

Accredited by the National Registry of
Environmental Professionals lor Registered

EnVironmental Manager (REM) and recognized by
the Institute of Hazardous Materials

Management for Certified Hazardous Material
Manager ICHMMI Also CEUs lrom UNC system

PRICE S595 00 lall matenals IncludedI
CALL OR WRITE FOR DETAILS 800·447·6742

Box 3394 Wilmington. NC 28406

Conltlllling EULIcatlon anu Training

·1-fPG

Box 250,422 Main St, Somerset, WI 54025
www.lwtpithog.com1-800·243·1406

nMrnI~ LIQUID WASTE
l!:flo\VoU,k,.TECHNOLOGY.

HIGH OUAlITY FLEXllLE
GEOMEMBRANE LINERS

PVC. PVC-QR, CPE, OGR & OYNAPRENE'"
UNSUPPORTEO &SCRIM REINFORCED

(800)344-6080 or (908) 302-4257 fAX (908) 302-4220
200 Collonlai! lane, Somerset, NJ 08873

PITH
PUMPS WASTE " '-.........~q
LWT Manufactures
and leases manned or
remote controlled lagoon _-'J.>i;lo;;l:JI
dredges and pumps. 
Pumping systems~
move sludge, p>'P

sand, silt,
residuals and
debris from
lagoons, tanks,
vessels and digesters.

Rental dredges also available.

sH

• NPDES Compliance
Biomonitoring

• Consuhing Services
• Cuslomized Studies
• NJ Cenified Lab #77682

1111 Union Blvd.
Allentown, PA 18103

(610) 434-9015
610)434·2510 lox

oE
EtMRONIolEHTAL AND OCCUPATIONAL IlEAlni SCIENCES lHSTTTUTE

Centers for Education and Training
(NIOSH, u.s. EP.... NIEH$-U.S. EPAIll.S. DOE)

1:Jh.1"·"·V""tA~I:ii."14;f..i:n

908·235·5062 fax: 908·235·5133
www.eohsi.rutgers.edulcet

Call for the complete 1997 catalog!

EOHSI offers over 200 continuing education
short-courses annually. Areas or study
include:

- Air Pollution
• Hazardous Materials
-Industrial Hygiene
- Lead & Asbeslos
- Occupational Safely

and Health
- Risk Assessment
- Risk Communication

flowmctcr Rcntals & Scnkcs

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

• Leak Detection
• Balancing
• Calibration

-p~S~~

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

lEAD ANAlYllCAL SERVlCES
=Air, Paint, Soil, Dust and Water
=Flame and Graphite Fumace AAS
- AIHA . ELPAT Participants

IAR IS an AIHA Accredled InOOstnal HygIene laboratory

1~0jl~1~~1
1~lt=i:~tOO

ASBESTOS ANAlYllCAL SERVICES
r Complete In-House Facilities
c PCM, PLM and TEM
~ Air, Bulk, Dust and Water Samples
=NVLAP and NY·ELAP Accredited

Get Your Advertising Schedule Started Today! Contact Lee Dunn at: 972-687-6727.
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_ York
~ Services

Corporation

One Research Drive
Stamford, CT 06906

(203) 325·1371 FAX: (203) 357·0166

NEW ENVIRONMENT, INC.

(919) 557-7300
(800) 882-3214

FAX (919) 557·7110

~
ATLANTIC ENVIRONMENTAL INC.

.. 2 ( BLACKWEll Sf DOVER NJ 07801
a 201-366-4660
_ REGIONAL OffiCES ATLANTA· CHICAGO

1·800·344·4414
Since 1978

FOR SMALL AND MEDIUM
SIZE COMPANIES

Wntten programs, audits. permits. regulatory
response, property assessments, sod 6 groundwater

testmg, safety inspections. Industnal Hygiene
surveys. traming. asbestos. lead. usn, Haz

Waste. emergency response. 15014000 and more

COMPLETE
ENVIRONMENTAL

MANAGEMENT

Mystic Air Quality
Consultants, Inc.

Nl!AR FOXWOODS CASiNO

LEAD, ASBESTOS, HAZMA T
CONFINED SPACE

TRAINING COURSES
I/BT1IJIS1IlfBN INCLUDED
OUR PLACE OR YOURS

Full cm and CSP Sernces

(800) 247-7746

NEED DRUMS TOMORROW?
CAU TOU-FREE TODAY!

1·800·366·7044

Hozordous Waste Drums Specializing in Overpoks

U.N.
APPROVED DRUMS

New and Reconditioned Steel- ~osti( - Fiber
510110 Gallons

Cubit Yard Boxes UN (x rated) with Poly Uners
One Drum to Truck Loads Shipped Anywhere Pritel

Depend on Quantity
If we do notstatk aspecial drum, we will get it for you.

JAMES T, WARRING SONS, INC.
4545 'S' Sireet, Capitol Heights, MD 20743
13D1} 322·5400 -13D1} 925·BB74 FAX

54 Veronica Ave· P.O. Box 6140
Somerset, New Jersey 0887S-6140

TEL: 908143S·OO2O· FAX: 908I43S-0040
OUR REPUTATlOI.IS STAJNlESS.

• ST~fl..ESS STEEl DnLlIS • PAILS IHJ CANS
• STEEl OllJllS • filER OPlJ~S

• PCl.YE!HYLENE DnUfJ; • HAZAAooUS WASTE ORUI.IS
• S.\LVAl)E &OVERPACK ORUIl'> • O~LlI ACCESSO~ES

P.O. Box 15040 York, PA 1740S-704O' 800-274·2224

Over 50 YeaTs of Engineering Excellence

BUCHART
HORN. INC.

Portable Sludge
Dewatering Services

• Pre.uure FWtratlon • Belt Filter Pre" • (;enlril'ug•
• SNdge Ofyllt' • Dredging • Equlpm~1 ,,_",-I.

J.D. MEagherA

Engineers, Architects
and Planners

Offices lhroughoullhe
U.S. and Europe

1-800-553-7785
2530 Traimate Drive
Sarasota. Florida 34243
Fex(941)7~

~ ~n~ry~9te~a®
For The Biological Elimination of

Stubborn Organics

LyophiliZed, Stabilized, Pseudomonas Bacteria for:

• Wastewater • Grease Traps
• So~ Remediation • Collection Systems

• GroundYlater Remediation

• Design

• Engineering

• Environmental Programs

• Construction Services

• DAMES & MOORE
BDI!II A IlAMf \ I\. M()(lHf {,I(HJI'lOMf'A~Y

FULL SERVICE. WORLDWIDE

Tel: 213683 1560 E-mail: exolvdames.com

Call Lee Dunn To Place Your Ad Todayl • 972·687·6727 Fax YaUf Ad Taday! - 972-687·6799
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BUY or RENT

Low-Cosl Tanks
SAVE UP TO 50% OR MORE

ModuTank's modular round, rectangular
and special shape tanks are lowest in over
all cost. • H.D.• Bolt-together assembly
• Minimal s~e prep • Fast Iow-cost anchor
ing • Quick delivery • Unlimited sizes.

RENTrectangu,ar EconoTanks in
20,000-1,000,000 gal. capacities or more.
Fast shipment and assembly, Substantial
sailings over muniple Frac Tanks Of other
rental systems.

I (800) 245-6964

, jWtHiUfjiIklnc. ~~~I:I~~A;:;,NY 11101

Water Supply • Contamination. Modeling

Dewatering Permitting

2ti112 fJNA AVENUE NE '1'D18t",*,
PO BOX IDI, KINGSTON. WA!l8346
1J601 2974SSS FAX IJ601 297-2816

IIC,(oIlll BI~\"t11 \1~""',\:(oI<\II\\II,(

P,olllu,onal Grouna Waler and Envl'llnmllnlal Engineering Services

440 Trimlite SteeleVest,:
&Detachable Neck (aoler. ,
For people who must have ,
powerful body cooling.

Practical, "how 10" courses customized 10

I'our local area, including stale permilling.
Adl'ant-ed Modeling for PemlilS and Tiue III
1I2(r) Modeling courses also conduded.

Dallas·flWorth,lJ(9117·23 Myrtle Beach, 5C·I0I27·29
5pnngl"ld,llI2J3'5

n~~_, 'I'~DCC-UIVC
TRAINING

www.beellne-software.com
e-mail Info@beeline·software com

AIR DISPERSION
MODELING COURSES.

NY·NJ·(A·GA·MI·Tl(·NC· WA

ASBESTOS ANALYSIS +
LEAD ANALYSIS
SINCE 1981

(800) 220-EMSL Trumbull, CT
(203) 4S2-31 00

Offices NatIonwide
EST. 1944 Fax Your Ad Today! • 972-687·6799

.,.....1•• II ..=111'''' ...,........... ClIP.....,.
c. 972-617-6727.

referral directory
AIR DISPERSION MODElING SOFTWARE BIOREMEDIATION EDUCATION
_ Ioltw,,,, POlo. 7348, _I., NC 26601.17041158·1895, FAX: 1/041
256-1821. E·Mo~: beest@bee!inlHOfTwtlle.{om,lII'WW.beelileiollware.com.
1.todeninaitdispersioomooelingsolTwareandtraining.

SH /HIf od 1fl C1ouif..Js

MedinaA.J".IU" P,ooo. Co., loc., PO 80d09, Honda, IX 78861.1210141.1188.
FIJII line of proolJCh for Biaremediarionand£nvironmentalcleonlJp.

SH our oJ in CJonilifds

Chodwick University, 2112 11th Ave. 50IJth 5IJite 504, Birmingham. Al35205·2847.
18001 /67-1423.110512514480, FAX: 120811524483. (·Mo': ......elm.edu.
Self·poced, Dwed~ed, B.S., M.S. ond M.B.A. home stlJdy pcograrm.

Set our ad in Oonilitds

AIR MONITORING/SAMPLING EQUIPMENT
YoI low. CoplllOliln, 0.. i"",,"'~.. 51al/ald, a06906. (2031325-1371, fIX.
2031 3S7~166

Ii< polmo. l...lnnq-~a<l ,..;"g.lnaIy1ical .....,.W•• I soIcI WOII...;,,;,.
Set ow od it Oassifitds

ASBESTOS ANALYSIS
lMSlinOylKaI, n.(""".1""8~""1514.New''''N'10118 1/121 2~
00l1, FAX 121/1 291HJ()18 Im."'IAddr.dnp.f/....IA\\L,...
Asbestos, lead & Environmenlal A.no!ysis sirKe ml.lourtiolls in NY, HJ, He, Gl, TX,
IM,MI,WloodCA.

SH Nr od itt ClanifitJs

~ol\lOOloo~.loc .. 12 A..ro C"", FkJnI~n1, MO 63031, PH/FAX: 13141838·5011

AUTOMATED EMERGENCY NOTIFICATION

~1~/\msr~~I\\~~li3'2i'1n~.~:r~:'::'C:::,,:,~m, TN 37064
P(·based systems Ihrrt contooresponwpersoonel via lelephone, pogerand lax.

BODY COOLING SYSTEM
51.... loc .. fQ 80. 7304, Ungs1Oll, VI 983'6. 13601 297·2816.1••"" Idd,,,,,
s~.ner.

5pec.iohinginheolstressprevenlioniwtllSree!eYtstbody<ooIing90rmenh.

SHOlKtldifl Classrntt/s

CONSULTANTS
!tole"', ~"""'" ! &""m, Ir<.. 126 _To'lll., ....., a 06611 12031
~)1·3100, FlX.12031~51·3112

PtoftssionolGrOllnd·water and Envioomenlol EnginetringSerYices.
SH our oJ in CIouifltfis

CONTAINERS-DRUM

la
4
;, rAxW~3i~I11i'~8i/545'louJhII, C.pil. Heigh., MO 10/43 13011 m

A1Jytypeofsizehozardol/Scanlainer ready lor immedioteshipment
See O/lr oJ in CJauJliHs

DREDGING EQUIPMENT

C..... 500""" _~, 27210 P.d•• 80xh 8M1., ~""Je 8oxh. At 36161.
18001 977~~9, fIX: 13341 981·3815.
£0" "" 81, Ms, Ph.O.livoogh "" heedam 01 Oillaoc. £dulOJ1cn.

SH ow tid if Oauilitds

ENGINEERING &ENVIRONMENTAL SERVICES
8ulIot Ibn nc.. 44SW w. fh1odeII/iofiO. 80.15040, '"", I'l. 17401. 18001275
2224, fAX: (717) 811·1401.

SH ow tid it Oouilifds

!Jones! lIoo<.G,oup, 911 WiIIu" BMI, 50" 700, los.,U 90034. 12131683
1560, FAX: 12131 6280015.I""'il: IAXHK@OAMII.'''.
Engineering, EnvironmenIal, (omhlJt1ion Manogement, liligolion Suppon Services.

See our ali in Chusiflefis

Oi,," Disposal, 10. 8" 35063, (onron, OH 44735,13301497·4371, FAX: 13301 49/·
232B. EP informotion site

Sf, au' oJ in Clouiflttls

ENVIRONMENTAL TESTING

BACTERIAL CULTURES
0.;..., a..""",. 1130 ...... 1lN!, ,oio0ס1 F1 mu 18001 15H181, fAX.
19'11 75\{)616
Monufoctureol~iolizedbocleriolstroins fOllMilwosfewo1er/~ and greosttrop
bioremediotion; Mfom fermentation.

SH H' 011 itt ClanmeJs

BAILERS/SINGLE USE
E_. nc, 2131 N""'I iood, 50. C, C"''''IO, Fl 3.614 18001 5~~113.
fAX 18881 Is4~113

MonlJfocturen 01 Konomicald~ bailers, (oIiwaws, drlJlll thieh and filters.
SH ou, tid itt Claniflffls

BARRElS-CONTAINER PRODUas

... VIm. To""",,, Ir<.. 80. 110, 412 7I<m \'''1, 1oneJl<1, WI 54021. lBOOI
W·I~06, FAX (715)247·3934 (-II<>.....Iw1}iJlog.,...
Pi1 Hog sludge hond~ng equipmtrlt both manual and remole <ontrolled dredgn.

SH OIK tid it! Clauifltds

DRUMHONTAINERS
r....(..... C"Il.• I' V.OIl' 1_, PO 80. 6140, 1oneJl<1, HI 0887,.1~0.
1908143~20, fAX: 19081 43S4J040 fMol: ....gene<r.lt.._.l...
YourSOlllceIOlslee!.poIyethy\ene,andstoinlesssleeldfLImS.

Set ow oJ in Classifltfis

DUST COHEaORS
Au"",,",", ~ooo., 3030 Mo. "V, HOO\,.., IX 77006, 17131 869~361. FAX: (7131
869·7331.

Se, our in CJouififtls

A1bJ~ I""""",,. nc., 1( 8Iolkwel Ii., """,, NJ 0/801. 11011 3664660, FIX:
12011 36.3116. ncIusnD ~, "'.~ ! """",",Jd '.Mg. I..... qooIly,
CIH/CIP/~ _!e.

SH "r oJ it OaumeJs

EQUIPMENT RENTAL
Chefal"""""",,, nc.. I441hrmJsMiliood,P080.910, HrlySomgs,HC 17S~0.
180013914236, (9191 152~154, fAX: 11911 512·3991.
Sourcetestilgequipmtnlrtr1kllorMlSCI~.

FLOWMmRS
(on,""'oo, 1\5 Ib1Il~, Ifauppauge, NY 11788. (5161 231·3600, fAX: 11161 131·
3334. l-Mal: hllp:/l....'onna.'...'...
(onlro~rCH1 manlJla<llJre5 0 complete line of flow meawremenl instrlJments to service
virtlJollyeverynowapplicationineveryind~IIY.

See ou, oJ in ChmiReds
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GEOMEMBRANES
HPG IntemoOOnoI, I•., 200 (oNonIo~ In., 5or<oo1, HI 08873. 18001 344-6080, FAX:
1908130H220.
Moo."""",, of ,...Old """pportod high quo~ IlexlM goonemIx.. I....

s.. ...ltClllfsl/lH,

INDUSTRIAL HYGIENE AND SAFETY

~&~:o~l~I~=~:Mi.Jl~~~d, 610100, a06349.18001147-7746,

Indusbial hygiene arM! safety (ORSIl~ing, hozmal, lead and osbestos troining.
s.. .... lta.,.m..n

LABORATORIES
AIroriconAqooticI~Iing, 1... 1111 Union8M1.~"town, PA 18103.16101434-9015,
FAX: 16101434-2510, int.~loIiJO\S: o..~.c"".
MJOEP certified biomon~oring servi<es, acute, duoni< and sedimenlloKicily studies.

s.. .... ltClllf.m..n

LABORATORY· ASBESTOS/LEAD

~1~~o'tr'\~f3I~:~~'I:~MMraro NonzonWoy, Um 100, Mt 10.,1,

Aslestos Old Ieod 0.01 s."i<~. NVlAP. AIH~ ond NY·EI» ."odHod.
s.. ...ltClllfsl/lH,

LABORATORY TESTING
Ooon""olnlilOlKIIIIlIIJISeM<~, 5251 OK M"'l,luire 415, Fng...., (080111.
18001891~188, FAX: 13031796-1001.
laaderin environmenlal analytical testing, with nationwide netwon: ofloborotoriBs.

UNERS: TRUCK
~~I~~:;~~ 8 Oesign, P08<>,678, M.ison, M5 39130.18001833·9364, FAX

Disposable Bog Lin~ for roll-offs, dump troilm & roikood gondolo's.
s.. ... lta.,.m..n

MAPS &AERIALS
Phole 000, 85 ~g..ut 1190, ~iso Vogo, Co 92656, (714145),(1097.

s.. .... lta.,.m..n

PERMIT TRACKING SOFTWARE
Permil lrod. So"'''', 10. 8<>, 3846, Indio.ntic, fl32903-3846. 18001 365-3961,
fAX: 14071723-0113, Int.~tAdd,O\S: hl1jJ://.....""'..i~.lOm.
Trock perm~ pulling pl'«ll'SS and (om~iurKe stoges for ony permih.

s.. ..... ItClllfsl/lH,

advertiser index

PROTECTIVE CLOTHING· HAND PROTECTION
Goord.n MonulO<1lsir9 Co, 301 Conw~ Ave., Wi~rd, OH 44890. 14191933-1711,
FAX: 14191 93S11961.
O1emi(oIprolective buty!ond neoprene gloves.

s.. .... ltClllf.m..n

PROTECTIVE CLOTHING· HAND PROTECTION (CONTINUEDI
~'J'4'\51i''''' 426 Vo..... Rd.. AsI'ovIe, HC 18803, 11041 274-2900, fAX: 1104·

s.. ...lta.,.m..n

RENTAL EQUIPMENT
AlC ~,f_, 15075 E. loy.,,,. Rd., R"",I., MI 48066. 18001 37H260, FAX:
1810177HIIJ98.Sof,~""pmenl,,,"8rel'lir.

s.....lta.,sI/lH,

SAFETY TRAINING AND CONSULnNG
~;1rn~\foj'\~'l.aro;~, I., PG 8<>,3394, Wlnington, HC, 28406 19101763

Full servil:e company spedofizing in OSHA and EPA training and consulting.
s.. ..... lta.,sI/lH,

SAMPUNG SYSTEMS·WASTEWATER
Sileo loo~triO LTi., Ilv. of SoutI1w,H Con,.. LTD., 857 W. 3,d 51.. North Vax..., 8C.
v7p 1,3. 16041 98D3688, FAX: 16041 981J.6578. Monul""". 01 ~eciIiOl WOIIe.OIel
sampling systems for com~Klnce monitoring prOQlOI11'l.

SLUDGE DEWATERING SERVICES
I~ =:-~=: I., PG 8<>, 752, WestOOrough, MA 01581. 15081 366>606,

s.. ...lta.,sI/lH,

\ii.=~i4ITM~Oj~OI0, 11871loin R., I., C.OOj>liis, PA 15108 14121

lq<Jipmenlleosing: moli~/high ~""re Nher ~~ses &sondfllers.
s.. ...Ita.,sI/lH,

SOFTWARE
PordoIO Sohwore, I... 324 5. HusOOnd, 5hlfwolel, OK 74074. 14051 3/7·5995, FAX:
14051372-8934. hl1jJ// ....M..t...r; l'ln!'IOl
Affordable regulatory (om~icmce software wtJich also invenlor~ hazardous wbstorKe
informolion.

Phole 0..,85 Algono_ 1190, At., Vogo, (0 91656, (/I41457~97.
s.. ...lta.,.m..n

SOURCE TESTING EQUIPMENT
Ape, Imt.nsnen., I•., P0 8<>, 717,125_ 5"",,, HoIIy~, NC 27540.
19191 557-7300, FAX: 19191 55nJ10.
Apex MomrllKtufesand distribulesairpalu!ionsouf(etesting equipment.

s.. ... ltClllf.m..n

SURPLUS CHEMICALS

l'fo'i~ ~113~f6fl'sl~64 U.., Podlic Ave, los Angeles, C.\ 900231113) 261·

s.. .... lta.,.m..n

TANKS
MorIut.onIc,I.,41~35t.hA_,looiIsbJlOty,NYIII0I.(/I81392·1112,FAX:

17181 786-1008. low{oot. boIHoget.lro mod.. tooks in ~ cOJXXities, ""I. 00y.
s.. .... ltClllfsl/lH,

TRAINING
II6w1_,I•., 10. 8<>, W5, 8lookIieII, OH 44403. 18001732·3073, FAX: 13301
44~7901. i" ",vil, hozwoper 'oiling. 1.....oy1',. 11-0 Iroirol' ~'9'''''

s.. .... ltClllf.m..n

tC1!'W"I;g;:'8fJ7'~: ~~;~i:1~~:~~ll60658.17081385-
Your honds-an training expem.

s.. ...lta.,.m..n
Rocky Mm. C.,1eI 10 OcCUl'lt.ionO 8 Invir.,"""," HeoIt.h, ~ 511, SIC, UT 84112.
18011 58J.571O, FAX: 180ll 585-5275.I-Mol:w""n@,...oeh.utoh.odu
Training in O(cupotionol &environmental hdh irKluding Ieod &asbestos.

TRAINING/CONSULTING SERVICES
1".P""",,"p, I•., 75 Glen Rd., 500dy Hoole, a06482. 18001370818, FAX: 12031
426-7811. l-Mol: ......p@lip.c"". Ex,. Po,",,'~ip, I•. offen. lui r"'l' ol ..vi
ronmenlol monogemenltroinil19 and (onsuhing services.

WATER MmRS AND MmR READING SYSTEMS
IkiJQii Mlifii, 11K., 4545 W. Biown oee; Rd., M&liiee, wi 53223. (4141 3/ 1·5B94,
fAX: 14141371·5980. MooufOl!lK~ the Io1esI in flow """,,_I and OlJI_
"".,eoding'IlhnoOgies.

WATER MONrrORlNG
AK'liiiKSUeenKMtglnc., IIBBiOOd6IIROIJj,MiIOfl,ut 1996B.(30216B4=319/,00:
13011 684~643, int...1od<I'O\S: A.,ntil@r,...1 ~onod, perI.mod • threaded
pipe, well ,.vel, ""'holes, bernon'" ~mpI", p<JIIl~.

s.. ...ltClllf.m..n
Sdontdillntr.,""., I•., 518 W. Orer~ 5t. MihvouIceo, WI 53211. 14141 263-1600,
FAX: 14141263-5506, inl...1od<I'O\S: 5i518@OO."",.
Stream goging.!woter mon~oring.

ElT Te<:h Sporligh, 8

ENMET Corp. .. . 8
Foxboro 8
Horihalnslrumenl.llnc...................•....... 8
lnlimn.. . 8
MSAlnsllurnentDivision ................•.. ..8
MSA Inslrurnenl DiviJion.. . 8
PEPhotovac 8
Thermo Environmental Inslrumenl.l Inc 8
TraclterT«hnologieslnc... . 8

Wastewater Management Software Guide
AVS)1lemslnc 32
Burau of National Affairsinc 32
Cochrane Associales Inc 32
Compur::uional Mechanics Inc. .32
Counterpoint Publishing ...............•. . 32
Dakota Sofrware Corp. . 32
Eanhinfolnc.. . 32
EcoAnal)1illnc 32
EIS Inrernalional.. . 32
EnvjroMetricsSoftwarelnc... . 33
Envjronmental Profiles Inc 32
Environmenral 5)1lemS &: T«hnologies 32
J.J. Keller&: Associates Inc. . . 33
Knorr Associate5 . . 33
Modern Technologies Corp.. . . . 33
PacilicEnvironmenralServices 33
Qw.nrum Compliance S)1lemslnc 36
"as=. .. 36
Serncor.. . 36
TahO(' Design Soltware ................•......... 36

In Prim
Arbilllndwuies 51
DiscfloCorp. . 51
FishetTankCo... .. 51
Gerstdlnc.. . 51
KunlnslturnenlS 51
PETRE( Inc .. .. ................• . 51
5eonSpecialryGases.. . 51

New Products
AbanakiCorp... . 53
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American SafeI)' Casualry Insurance Co 57
Anrek IR.!lrurnems Inc. . 54
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Advertiser Page
ABBAirPrehealer.. 12
AG Environmenlal 43
Aim SafeI)' 44
AirsepCorp.. . 13
Brown Beat Corp . . . . . . . . . . . . . . •.. . 26
Clean OX.. .... .... ... ..... ..57
CNA Schinnmr. . . 7
Counterpoint Publishing 40
CPI fJeClronicPublishing.. . 23
C5R.. . .. 46
Davislnslrumenls.. ...•.. . 50
DPIC Co. Inc. . 15
DUloKldorfTnde Shows 51
F.lrlhSofr.. ...............•.. . 54
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EnlerpriseCapiuJ 58
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GodwinPumps ...................•.......... 33
Golder &: Associates 67
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Inlergraph.. . 52
Imernational Joim Commission 56
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Lirde Brooks.. . 36
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Omega Engineering.. ..2
Omega Engineering.. . 2
OsmonicsDesaJ ...................•.. . .. 25
Philip Services Corp.. . ..... 34
Philip Services Corp ...............•.. . .. 35
Quantum Compliance.. . 47
Restek.. . 42
SenrexS)1rems 14
Soulhern Methodisl Uniftrsiry 57
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Dancer Communicalions Inc. . 55
The Dow Chemical Co.. . . . . .. . 53
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Fluid ComrolJ Inc 53
Foxboro 57
George FiJeher Inc 54
Glemolnc... . 56
Golder Associales 57
HachCo. . 53
H.l. Boulon Co 57
InnovaliftSensorslnc 55
Lumidor Safery ProdUCIS. . . 55
Mmlhon Equipmem Co . . . . . . .. ......• . 58
McMillian Co.................•............... 53
MIDACCOrp.................•............... 53
Milhronicslnc.. ..53
Modern TechnologieJ Corp. . 58
North Safef)' Producu 57
Omega Engineering. . . 58
OnKI Compuler Corp 55
Oxford Molecular Group 53
RGF 57
SpananburgSlainless ProdUC1J Inc. . 56
TraceAnalyfjcaJ 53
UlfraT«h Internalionallnc 57
VICI Metronicslnc. . 54
Vilual IRlpecfionTechnologiellnc. . .. S8
WhealOn Science ProduclJ 56
wrc Engineering Inc. .. . . . . . . . . . . . . . •.. . 54
umox Corp 58
ZERO EndolUres .................• . S4

HNU. . Hm Spms 59
Univmil)' of Florida S9

Product Litemure
Arl'J Manufacturing. . . 60
ClemenlJAJsocilleslnc 60
KIN·TEK uboralOriellnc.. . .60
Omega Engineeting . 60
Pave 'I«hnology Co. . . . . 60
SolinJr Canada lId. .. . 60
Tracer ReseaKh . . . 60
Wolverine Corp . . . . . . . . . . . . . . . . . . . . . . . .• . 60

Classifieds
Automation ProduCl.llnc 62
Younplown Barrel &: Drum Co. . . . .. ..62
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FREE INFORMATION for readers of

JYtWl~rl&t.lllLrs
USE THIS CARD FOR BOTH MAGAZINES!

IT'S EASY! CIRCLE the reader service card numbers for each product and/or
service you'd like information on, then MAIL OR FAX in your completed card.

For FASTER SERVICE, fax your order to 312-922-3165.

USE THIS CARD
FOR BOTH

MAGAZINES

or .Iter aerv ee p otocopy t ••
.-

on y an lin to our
• Emironmental

PROTECfION
SEPTEMBER 1997

Card expires November 1997
N9709F

FREE INFORMATION
For FREE information on products advertised in these issues, circle their Reader 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:.. 63 .. '25 ,.. 187 211 '"

,., 311 3C! 373 ... 435 ..
" .. II '26 '57 ,.. 218 250 a, 312 :M3 374 "'"

.,. ..,
34 65 II 127 ,.. '89 22Il 25\ ... 313 ... 375 "" '37 ..
315 .. 17 '21 '51 190 22' 252 III 314 ... 376 407 "" ..

5 .. 57 II ". 'Ill \91 222 253 ... 315 ... on "" "" 470
6 37 .. .. '30 "' 192 223 254 lIB 316 347 376 ... .... '"7 " 69 '''' '31 '12 \93 ... 255 lIB 317 ... 379 ". 44. 472,

" 70 '01 .32 '13 '94 ... 2S6 llI7 311 ... 3IlI '" ... .73, 40 71 '02 '33 '14 '95 "'" 257 ... ". 360 31' 412 443 47.

10 " n '03 '34 '16 '96 .xl 255 ... 320 315' 382 413 444 47.

11 42 73 '04 '35 '88 197 "'" 25. 210 32\ 382 313 ". 445 .711

12 43 74 '06 '36 '87 '98 2211 "" 20' 322 3153 384 '" ... .77

13 44 75 '01 137 '88 .99 230 26' ... 323 3154 "" "I 447 .711
14 45 76 107 '31 ,.. 200 23' 262 III 32' ... 386 417 ... '79
15 .. 77 101 .39 '70 20' ... 263 204 32S ... 317 '" 443 410
16 47 76 '09 '40 17\ 202 233 264 ... 326 !157 381 '" 450 41'
17 .. 79 110 14' 172 203 234 265 ... 327 ... 389 420 45. ...
II .. III "' '42 '73 204 2315 266 ,., 326 3SI 300 42' '52 4113
19 so 81 112 .43 17. 205 ... 2S7 ... 329 .,

39' 422 453 ...
20 51 82 113 '44 '75 206 UI 261 ... 330 '" 392 423 454 ...
21 52 13 "' 145 '711 207 ... 266 300 33. ... 393 424 455 ..
22 53 .. 115 '45 177 205 230 270 >l1 332 '" 394 42!i 456 417
23 54 85 111 .47 '711 209 240 27' 301 333 .. 395 ... 457 ..
" 55 88 117 '41 '79 210 24' 272 "" 334 ... 391 427 45ll ..
25 58 17 111 ", \111 21\ 242 273 304 335 ... 397 ... 459 ""26 57 88 .10 ,SO 181 212 ... 274 30B 3315 3157 391 ... 460 ..
27 58 89 '20 151 '82 213 244 275 30B 337 ... 399 ... 45' ...
21 50 90 '21 '52 '13 214 ... 276 307 331 '" 400 43. 462 ...
29 III 91 .22 '53 '14 215 ... m 30B 339 310 40' ... 413 ...
30 81 92 '23 '54 \88 216 '47 276 809 340 371 402 433 ... ...
31 12 93 '2' '55 '88 217 ... 279 310 34' m 403 ... 455 ...

806 a Aeration Systems
807 o Axial Fans

D. How ImlMdllte I, your~ tor
thI~ proc:IumlMMeu?
(Select one)
817 OD-3months
818 04-6 months
819 a 7·9 months
820 0 '0-'2 months
821 0 over 12 months

803 OTube Aeralof1;
804 OGentritugal Fans
805 a Aenltion BIowets

C. WMt Ie )'OW~ budgtt
torh..-e:t.d~1

(SNc:t one)
811 a Over S2OO,OOO
812 a $HIO,001-S200.000
813 0 $50.001-$100,000
8'. 0 $10.001-$50.000
8150$5,000-$10,000
818 a Under $5.000

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

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

Signature Date _

Bus. Phone FAX No. _

Clty _

Address ~~~~~~~~~~~:..:.=---D Home Bus.

B. WhM Is yow reaon tor purc:hu
k1g1he .....~1
(s.Jectone)
806 :J New Construction
809 I) Plant lJpgnlde
810 :J Replac«nenlllAainlenance

Name _

Company -----?':,::-~=-=--=_=_r_:::__===~_":_--------

A.. Whkh of tM following F...... Blowen I AefIltOl' product(lYMI'VIcH do you pbin to purchut In the next
12 months? (s.ted ..1that 8!PPtY)
800 :J FblIing AeraIOB
801 :J Stalil:lnlry Mount Aera!Of1
802 :J St.tlmergecI Aerators

TItle ------;:I~tj~['t~u~~~~~--------

II anyan aen oaur
. .-

or .Iter aerv ce p otocopy
• Emironmental

PROTECI'ION
SEPTEMBER 1997

Card expires November 1997
N9709F

FREE INFORMATION
For FREE information on products advertised in these issues, circle their Reader SeMce
Number on the card below. Please type or print clearty and answer all the questions on the card.
PlEASE SEND ME FREE INFORMATION ON THE FOUOWING ITEMS:

32 63 .. '25 '58 117 211 '"
,., 311 373 ... 435 ..

2 33 .. II '26 '57 '88 210 250 a, 3" :M3 374 "'"
.,. ..,

3 34 65 II .27 '58 '89 22Il 25' ... 313 ... 375 ... 437 ..
• 315 .. " '21 '50 '90 221 252 III 314 ... 371 ¥17 "" ..
5 315 67 II '29 'Ill 19' 222 253 214 315 ... on "" "" '70, 37 .. .. '30 "' '92 223 254 ... 316 347 376 ... .... '"7 " " '''' 13' •12 193 ... 255 ... 317 ... 37' "0 44' 472, 39 70 101 .32 '13 '94 ... 2.. 217 31' ... 3l1O .11 442 473, 40 71 '02 .33 '14 195 "'" 257 ... 31' 3150 31' "2 443 47.

10 " n 103 .34 '88 '96 .xl 255 ... 320 315' 382 "3 444 475
11 42 73 '04 '35 .88 '97 22ll 259 210 32\ 382 313 '\4 445 471l
12 43 74 '06 '36 '87 .98 2211 "" 201 322 3153 384 • 15 ... <T7
13 44 75 '01 137 '88 '99 230 26\ ... 323 3154 385 "I 447 471l
14 .. 76 '''' .31 '5 200 23\ 262 III 32' ... 386 "7 ... 471l
15 41 77 '01 .39 '70 20' 232 263 ... 32S ... 317 "I 443 410
16 47 76 '09 '40 171 202 233 264 ... 326 !157 ... "I 450 ..
17 41 79 110 ." '72 203 234 265 ... 327 ... 389 420 45' ..
II .. III 11\ '42 '73 204 ... 261 ,., 326 '" 300 421 452 ..
19 so 81 112 143 17. 205 ... 2S7 ... 329 ., 39' 422 453 ...
20 51 82 113 '44 175 205 237 261 ... 330 ", 392 4Zl 454 ...
2' 52 13 '14 '45 '711 207 ... 269 300 33\ • 393 00 455 ..
22 53 .. "' '45 177 205 ... 270 >l1 332 '" 394 ... 45ll .,
23 54 65 111 147 1711 209 240 271 302 333 .. 395 ... 457 ..
" 55 .. 117 '41 17' 210 24' 272 "" 334 ... 391 4Z7 45ll ..
25 .. 17 111 14' '60 21' 242 273 304 335 ... 397 .. 459 ..
26 57 .. '" ISO "' 212 ... 27' 30B 3315 3157 391 .. 460 ..
27 58 89 '20 151 '12 213 244 275 30B 337 • 399 430 41' .... 50 90 '2' '52 '13 21. ... 276 307 "" • 400 411 462 -.. 60 91 .22 '53 '14 215 ... m 30B 339 3lll 40' .. 413 ..
30 " 92 .23 '54 '88 216 247 276 809 340 an 402 .. ... •
31 12 93 'iM '55 '88 217 .. 279 34' 403 00 ... ..

D. How ImfMdl.t. I, your nMd tor
tM~ productllHrVlcn'

~~'eg~~~thS
818 a 4-8 months
819 0 7·9 months
B20 010-12 months
821 Q O\I'8r 12 months

806 '.J Aeration Systems
807 0 Axial Fans

803 0 Tube Aerat0f5
804 i.J Centrifugal Fans
805 .J Aeration Blowers

C. WMt I. your prottcted budget
fof the MIectMi prodUC1tlMl"VIcet?
(Se*lont)
811 U Over $200,000
812 0 $100,001·$200,000
813 [.) $50,001·$100,000
81. 0 $10,001·$50,000
815 0 $5,000-$10,000
816 a Under $5.000

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

NO, I'm not interested at this time.

Signature Date _

TItle ------=;;:'F-T rn:.7-::-:-.:s==-------

Bus. Phone FAX No. _

Name _

Company -----s.:~:.~~rr.ii~~"j--~~-~~-
Addresa y"='""" r'::-~u-=------- 0 Home 0 Bus.

Clty _

A. Whktl of the follow+ng Fanl,8~ .........10( procIuct{IYMrva. do you plan to pureha.. In the tltxt
12 montha1 (s.Iec1 all th8t~)
800 'J floating Aetlltors
801 'J Stalionary Mount Aerators
802 'J Submerged AeratOB

8. WMt II your I'Nton k>r purena.
log the MIec1ed productalMrvlcM1
(SMct one)
808 'J New Construction
809 a Plant Upgrade
810 'J AeplacementlMalntenance
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Golder Associates has a track record that covers a lot of territory - bod, in rerms ofgeography and diversity. We have built a

total package ofcapabilities by completing over 100,000 civil and geotechnical engineering, environmental, mining, and

waste management projects for 25,000 clients in more than 130 countries. Naturally, we're proud of all we've done. Bur whar

makes tIS even prouder (and our clients even happier) is how we've done ir - within COSt and schedule and with no surprises.

• .' Our scope and performance make us well equipped for the challenges faced by our focus ~

sectors in the United States: Government, Manufueturing, Mining, Power, Solid Waste, (I~I\1J

and Transportarion. Sure, the needs vary dramatically from one to the od,er. But when you have a world ofexpe- -; t" Gold~r
nence in your grasp, d,e right solution is always close at hand. ~S

Golder Associates Inc., 3730 Chamblee Tucker Road, Atlanta, GA 30341, U.S.A., 800-275-3281
Offices worldwide, including 25 throughout the United States.

www.golder.com

-
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