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Portable pH,
pH/Conductivity and pH/ORP
Meters
PHH-60/80A
Series
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Model

OMEGAFLEX® Pump Motor
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Microprocessor-Based
pH and Temperature
Recorder With Large

200mm (8") Diameter Chart

Model CTPH

Litmustik®
Pocket
PpH Tester
with
Replaceable
Electrode
Model PHH-3X
60

Basic Unit

and Service Call:
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e-mail: info@omega.

Circle | on card.



FREE INFORMATION for readers of

— EHES USE THIS CARD
- R sl FOR BOTH
CaCaL BT CHie ot Bt AR O R W oos e Gt MAGAZINES

For FASTER SERVICE, fax your order to 312-922-3165.

. R1
Emvironmental EH&S e
For faster service photocopy this side only and send to our FAX # (312) 922-3165. aasssssssneen PR ODUCTS N9809F

Name FREE INFORMATION

For FREE information on products advertised in these issues, circle their Reader Service
Title 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:

19 73 100 145 181 217 253 269 W5 %1 397 41 469 505 541 578
Company 2 3B 74 10 W6 18 208 254 200 26 k2 M98 4M 40 506 52 579
303 75 1M 147 18 219 255 201 7 %3 3 45 47 507 549 580

o ; 4 4 T5 112 148 184 20 256 202 2B 364 400 4 42 508 54 581
QHomeQBus. | o | 7 15 o s 21 2 m m % a1 v e S0 s s

6 4 T8 114 150 186 22 258 204 30 366 402 4B 474 50 56 583

City State ZIP 7 &8 T8 15 151 187 23 259 205 31 %7 43 43 475 511 547 54
8 44 80 116 152 188 224 260 296 2 368 404 440 476 512 548 585

9 45 81 117 153 189 25 261 297 33 369 405 441 477 513 549 586

Bus. Phone FAX No. 10 46 8 118 154 190 226 262 208 34 G0 406 442 478 514 550 587
M 47 8 19 155 191 227 263 209 35 71 407 M3 479 515 551 588

Q YES. | would like to receive/continue to receive Environmental Protection. :i :: ; :::’ ::3 :g§ 2&2: :: g g z;i ﬁ m ﬁ :s g 2;;
Q NO, I'm not interested at this time 1450 8 12 158 194 200 266 302 38 374 410 46 482 518 554 591
15 51 87 120 150 195 201 267 303 330 75 411 447 483 519 556 5%

16 52 8 124 160 196 202 268 304 30 6 412 M8 484 50 557 50

S|gnature Date 17 53 89 125 161 197 233 260 305 341 377 413 449 485 521 558 504
18 54 90 126 162 19 24 200 306 M2 3B 414 450 486 522 559 595

1955 91 127 163 199 205 211 307 343 379 415 451 467 53 560 59

A Which of the following FANS, BLOWERS & AERATORS product(syservices do you plan to purchase inthe next | 20 5 92 128 164 200 206 272 308 34 380 416 452 488 524 561 507
12 months?(Select all that apply) 20 5 9 120 165 201 207 270 %9 M5 B 47 453 489 525 562 598
800 3 Fioating Aerators 803 0 Tube Aerators 806 Q Aeration Systems 2 58 %4 10 186 202 208 274 30 M6 8 418 454 4%0 526 563 599
801 3 Stationary Mount Aerators 804 2 Centritugal Fans 807 0 Axial Fans 2 59 95 131 167 23 29 255 31 M7 3B 419 45 491 527 584 600
802 1 Submerged Aerators 805 2 Aeration Blowers 24 60 9% 1R 168 204 200 276 312 M8 34 420 456 4% 528 565 601
25 81 W 13 189 205 241 277 313 M9 3 421 457 490 528 566 602

C.What is your projected budget D. How immediate is your need for | 2 2 %8 134 '.7’0 20: M 28 M4 B0 o 42 4 A SN0 B 6

for the selected products/services?  the selected products/services? : : |: :: : 7; 22& iﬁ ;’3 i:z :; z ﬁ g :: z g g

{Selact o4 (etect cot) 29 65 101 137 173 200 245 281 317 353 3B 425 461 497 53 50 606

B113 Ovex'$206,000 DEFCEOEmpnge 0 66 102 138 174 210 246 282 318 354 30 426 462 438 54 57 607

i it o v coee 367 103 13 175 211 247 280 319 JG W 47 463 49 5% 52 608

613 0 $50,001-$100,000 519 010-12 monthe 2 68 104 140 176 212 248 284 320 336 32 428 464 500 5% 573 609

814 11$10,001-$50,000 £201C) oyer 12 monie W69 105 11 177 213 209 285 31 37 33 40 465 501 57 54 6I0

815/K1$5,000 410,000 M 70 106 142 178 214 250 286 22 B 394 40 465 502 5B 575 61

81613 Unlex $5,000 I 7 107 143 9 215 251 287 23 3]/ W 431 467 53 59 5% 612

3% 72 108 144 180 216 252 288 34 360 39 4R 468 S04 540 577 613

SUBSCRIPTION INFORMATION Fvitonmenta EH& S O e bt 18
PRODUCTS N8oooF

For faster service photocopy this side only and send to our FAX # (312) 922-3165.

Name FREE INFORMATION

For FREE information on products advertised in these issues, circle their Reader Service
Title 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:

137 73 100 145 181 217 253 289 35 361 397 43 463 505 541 578

Company 2 3 74 10 146 182 218 254 200 326 362 398 434 470 506 542 579
3 3 75 11 47 183 219 255 201 327 363 399 435 471 507 543 580

4 40 76 112 148 184 220 256 202 38 364 400 436 472 508 544 581

Address QHomeQBus. | . | 7 | o s 221 o7 20 w0 % 401 4y e s s s
6 4 78 114 150 185 222 258 204 330 366 402 438 474 510 546 583

City State__ ZIP. 7 43 79 115 151 187 223 250 295 331 367 403 430 475 511 547 584
8 4 80 116 152 188 224 260 206 332 368 404 440 476 512 548 585

9 45 81 117 153 189 225 261 207 333 363 405 441 477 513 549 586

Bus. Phone FAX No. 10 46 82 118 154 190 22 262 298 384 370 406 442 478 514 550 587
M 47 83 119 155 191 227 263 200 335 371 407 443 479 515 551 588

) R ——— S inracala 1248 84 120 156 192 228 264 300 36 372 408 444 480 516 552 589

Q YES, | would like to receive/continue to receive Environmental Protection. 15 49 8 101 167 10 29 o5 01 WD 3 4 M5 A8 BT S8 %0
Q NO, I'm not interested at this time 4 50 86 12 158 194 20 266 02 338 4 410 M5 482 518 554 501
15 51 87 123 159 195 231 267 08 389 375 411 447 483 519 556 502

18 52 88 124 160 196 232 268 304 340 376 412 448 484 520 557 593

Signature Date 1753 89 125 161 197 233 269 305 341 377 413 449 485 521 558 504
18 54 90 126 162 198 234 270 306 342 78 414 450 486 52 559 595

1955 91 127 163 199 235 271 307 3 9 415 451 487 523 560 596

wing FANS, BLOWERS & AERATORS product(syservices do you plan to purchase in the next 2 56 92 128 164 200 23 272 308 344 380 416 452 488 524 561 597

ont all that apply) 21 57 93 120 165 201 237 273 09 M5 381 417 453 489 525 562 598

800 2 Floating Aerators 803 0 Tube Aerators 806 U Aeration Systems 2 58 94 130 166 202 238 274 310 346 382 418 454 4% 56 563 5%
801 2 Stationary Mount Aerators 804 1 Centrifugal Fans 807 U Axial Fans 23 59 95 131 167 208 239 275 311 47 383 419 455 491 527 564 600
802 2 Submerged Aerators 805 U Aeration Blowers 24 60 9% 132 168 204 240 276 312 M8 384 420 456 432 528 565 601
25 61 97 133 169 205 241 277 313 349 385 421 457 433 529 566 602

for purchas C.What is your projected budget D. How immediate is your need for % @ 96 1N M| M6 M A I X0 W 42 A5 MM S0 ST W

: scta/services?  for the selected products/services?  the selected products/services? T 0 e L (L 207 SRR el Rl St 2 (a5 A el 00800t
Selact o s e ond 28 B4 100 1% 172 208 244 280 316 B2 388 424 460 496 5 569 605
. . 20 65 101 137 173 209 25 281 317 353 389 425 461 497 533 570 606

S0 10 Nak Ctmucun s ST T L el s N 65 102 138 174 210 246 28 38 B4 00 6 462 498 54 S 607
:: j Fiot Uporaile ::; ij‘fgg ::: ::::'2“""" 31 67 108 139 175 211 247 283 319 35 391 427 463 499 5B 572 608
oplcsnneiMaisaince &0 680 551 556080 550 B owar 12'°'m”"m 2 68 104 140 176 212 248 284 320 356 32 428 464 500 56 573 609

= % k<} 69 105 141 177 213 249 285 321 357 393 429 465 501 537 574 610

815 U $5,000,$10000 MO 106 12 178 214 250 286 2 B8 4 40 466 502 5B 55 611

81622 Undec 35,000 B 71 107 143 179 215 251 267 323 39 395 431 467 503 53 576 612

% 72 108 144 180 216 252 288 324 360 3% 4R 468 504 540 57 613



15c285

BUSINESS REPLY MAIL

FIRST-CLASS MAIL  PERMIT NO. 1629  DALLAS TX

POSTAGE WILL BE PAID BY ADDRESSEE

Stevens Publishing

Environmental

P ROTEUCTI ON
Creative Data
650 S Clark St. Floor 6
Chicago IL 60605-9626

NO POSTAGE
NECESSARY
IF MAILED
INTHE

UNITED STATES

1sc285

BUSINESS REPLY MAIL

FIRST-CLASS MAIL  PERMIT NO. 1629  DALLAS TX

POSTAGE WILL BE PAID BY ADDRESSEE

Stevens Publishing

Environmental

P ROTEUCTI ON
Creative Data
650 S Clark St. Floor 6
Chicago IL 60605-9626

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES




CONTRARY TO POPULAR BELIEF,
OIL AND WATER DO Mix!

AND INDUSTRIES AROUND THE WORLD ARE REQUIRED TO FIND A WAY TO SEPARATE THEM. WITH THE
PATENTED HYDRASEP® FLOW-THROUGH SEPARATOR THERE IS A WAY TO ECONOMICALLY MEET
TODAY’S STRINGENT EFFLUENT DISCHARGE REGULATIONS AND RECLAIM OIL AS WELL. THE ADVANCED
HYDRASEP® TECHNOLOGY EFFICIENTLY SEPARATES OIL, GASOLINE, JET FUEL, CRUDE, DIESEL FUEL,
LUBE OIL, GREASE, VEGETABLE OIL, AND OILS HEAVIER THAN WATER (DNAPLs) FROM WATER IN
CONCENTRATIONS UP TO 509% AND AT FLOW RATES FROM 20 TO OVER 20,000 GPM. THE HYDRASEP®
TECHNOLOGY CREATES THE QUICKEST AND MOST EFFECTIVE METHOD OF SEPARATING CONTAMINATED
OIL/WATER MIXTURES PROVIDING SEPARATION PERFORMANCE IN EXCESS OF 99.9%.

APPLICATIONS HYDRASEP® FEATURES
WASTE WATER TREATMENT BUILT TO APPLICABLE A.S.M.E. SPECIFICATIONS
REFINERY PROCESS FLUIDS SERPENTINE FLOW CONTROL TO MAXIMIZE RETENTION TIME
LANDFILLS AND FLOW DYNAMICS
HAZARDOUS WASTE TREATMENT ACCUMULATOR FEATURE TO DAMPEN AND CONTROL SURGES
BULK-STORAGE TERMINALS FLOW MODULATOR TO REGULATE SEPARATOR SECTION
INDUSTRIAL AND MANUFACTURING EFFLUENT DISCHARGE
SHIP YARDS SLUDGE RETENTION SECTION TO PREVENT SLUDGE MIGRATION
STORM WATER RUNOFF NO COALESCING ELEMENTS TO SERVICE OR CHANGE
POWER PLANTS MOBILE PILOT SEPARATOR PROGRAM

GNESYS, INC.

3259 Whitebrook Drive Suite D100
Memphis, TN 38118

Email: Hydrasep@aol.com
http://members.aol.com/hydrasep/index.html

e e o o o o o
e o e o °

PHONE: 901-794-2665 1-800-646-5439 Fax: 901-794-1960

DEALER AND REPRESENTATIVE OPPORTUNITIES AVAILABLE

Circle 3 on card.



“Do a common thing in an uncommon way.”
Booker T. Washington, 18561915

To reach the best solutions for complex environmental challenges, you must go
beyond single-focus services to a tailored blend of engineering. scientific and program
management disciplines.

Grounded in common sense, practical experience and technical expertise, Rust Environment
& Infrastructure's unique multidisciplinary approach enables us to deliver the uncommon
solutions you need.

For more information, contact your local Rust office, call 1-800-868-0373 or visit us online
at www.rustei.com.

Rust Environment & Infrastructure

Come visit us at Booth 903 at A&WMA's annual meeting in San Diego
and at Booth 4052 at Waste Expo in Chicago.
Circle 4 on card.



Ccontents

ENVIRONMENTAL PROTECTION -

SEPTEMBER 1998 « VOLUME 9, NUMBER 9

IN EVERY ISSUE
6 From the editor
8 In the lab
10 Newswire
12 Inprint
66 New products
76

77

Product literature

Classified advertising/
Professional directory

82 Protection

perspectives

82

Advertiser index

ABOUT THE COVER
Conventional treatment of indus-
trial wastewater streams is gener-
ally multistep, time consuming
and requires extensive equipment
and handling. The cover story
beginning on page 14 profiles an
innovative approach to treating
industrial wastewater that elimi-
nates the use of various hazardous
treatment chemicals, is easy to
implement and operate and gener-
ates nonhazardous waste
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A new streamlined treatment alternative for
industrial wastewater delivers high-quality
effluent and generates nonhazardous waste
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Premium protection
Part two in a two-part series on learning the

basics about environmental insurance so you

can ensure that your company receives the
best coverage at the lowest price
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investigations

Computer forensics takes the investigation of
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latest in electronic information recovery
techniques

By Earl E. Devaney, Johnny Lee and Martin D.
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44 Putting hazardous materials in
their place
Understand the options available for
storing hazardous waste and feedstock
chemicals
By Kristie L. Guillotte
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Universal waste rule: Mercury rising
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Wanted: Right brainers

“Imagination is more important than knowledge.”Albert Einstein
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he U.S. Environmental Protection Agency is looking for a few good innovators.
The agency is inviting proposals for pilots under their program Project XL to both
industrial facilities and publicly owned treatment works (POTWs). Project XL,
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which stands for “eXcellence and Leadership,” is a national pilot program that is designed Auoclr:te ::‘"b"‘h"
to encourage facilities to undertake creative site-specific measures to achieve better envi- Randy Dye
ronmental results at a lower cost in exchange for exemption from some federal and state Editor-in-Chief
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environmental requirements.

This is part of EPAS strategy to find better ways of protecting the environment without
imposing unnecessary costs and regulatory burdens on society. The regulated community’s
ongoing criticism of EPA has largely prompted this move toward innovation. The major
gripe is that facilities are being forced to comply with unyielding environmental laws that
dictate a strict cookbook approach to managing wastewater, air pollutants and hazardous
waste. Many environmental professionals feel that they have enough challenges in their jobs
without being hamstrung by rigid rules that stifle inventive approaches to pollution control.

Begun in March 1995 in response to
such complaints, Project XL currently has
seven pilot programs in operation and
another 20 under development. EPA is par-
ticularly interested in projects aimed at cre-
ating innovative environmental technolo-
gies. The agency plans to implement 15
additional projects.

An example of an ongoing Project XL
program involves the OSi Specialties Inc.

s ¢ =y ] ) George Andrew

in Sisterville, W.V. The specialty chemical Circulation/Marketing Manager

manufacturing plant has agreed to install Margaret Perry

air pollution controls on a production unit ADVERTISING SALES

well ahead of when the controls are antici- DISTRICT SALES MANAGERS
Central/Midwest

pated to be required by EPA regulations
and to reuse methanol and thereby reduce
the generation of sludge. The project will
result in the destruction of about 98 per-
cent of the organic compounds in the vent
streams and the recovery and reuse of 500,000 pounds of methanol that would otherwise
have been treated in the facility’s wastewater system. This will reduce the sludge from the
facility’s wastewater treatment system by about 815,000 pounds per year. In exchange for
this, EPA and the West Virginia Department of Environmental Protection have deferred
new organic air emission regulations applicable to OSi’s two hazardous waste surface
impoundments.

Buchanan Easley, (972) 687-6704
West & East Coasts
Devin Dreiling, (972) 687-6702
Southeast & Central
The Miller Group, Kevin Miller and
Mark Guyther, (888) 311-7756
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In addition to industrial facilities, Project XL officials are looking at POTWs. According ADMINISTRATION
to EPA, many POTWs have mastered the programmatic aspects of their pretreatment pro- C:;;'g;’::m
grams and a number of these POTWs feel that their programs should be measured against Controller
environmental results rather than strict adherence to procedural and administrative David Martin

Business Manager

requirements.
). Gregory Nystrom

For more information on Project XL contact Christopher Knopes, EPAs Office of Rein-
vention Programs, at (202) 260-5754 or check out EPAs Internet address at
www.epa.gov/ProjectXL. If you want information specific to POTWs, call Patrick Bradley,
EPA, at (202) 260-6963.

Creative approaches to environmental problems should be encouraged—not punished.
The magnitude and complexity of our nation’s environmental problems have created an
urgent situation that demands imaginative pollution prevention and control techniques.
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Angela Neville, JD, REM
Editor-in-Chief
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ONEROAD 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!

790 East Market Street, Suite 270  West Chester, PA 19382-4806

Circle 5 on card.

Assessments
& Audits
Analyze the " payload”
and assess risks before
moving ahead.
¢ Site Assessments
* Property Audits

¢ Compliance Audits
9 Facility operation
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

&
LEXICON

Environmental Associates, Inc.

(610) 344-3380 FAX:(610) 344-3388
email: LexiconEn@aol.com

Regional Offices in Metro-New York and New England

9 Storage tank
programs

What to do with tanks if you
can't do without them. There
are plenty of options.

v If your tanks are leaking
® Repair
® Replace
¢ Close

v/ If you've had a leak
or spill
* Remediation Programs
v/ If your tanks are tight
* Monitoring &
Inspection Programs
* Aboveground & Underground
Tank Management Programs

There's more than one road to
compliance. Ask Lexicon to
map out the best route for you!



INTHE LAB

Compiled by Ingrid Truemper

Boosting biopesticides’
potential
A new technology—microencapsulation—
could help useful viruses, bacteria and
other environmentally friendly biopesti-
cides compete with traditional chemical
pesticides. Agricultural Research Service
(ARS) scientists and cooperators in Mexico
have produced improved formulations that
offer biological control for insect pests.
Encapsulation is the process of mixing
microbes with a matrix-forming material,
such as cornstarch, that has been partially
gelatinized—heated to enable water absorp-
tion. When the cornstarch-microbe mixture
is added to water and then dried, the
microbes become entrapped in protective
particles so small they can barely be seen
without a microscope.

“Encapsulating microbes in starch or
other agricultural materials may help
establish alternatives to relying on chemi-
cal insecticides or transgenic insect toxins
that are now in a few crops,” said Peter B.
Johnsen, director of the ARS’s National
Center for Agricultural Utilization
Research in Peoria, Il

Transgenic insect toxins are proteins
produced by plants that have a bioengi-
neered gene from a bacterium such as
Bacillus thuringiensis (Bt).

Encapsulated bioinsecticides include
not only Bt, but also baculoviruses—a
group of viruses that cause disease in
caterpillars. The viruses begin their infec-
tion in the gut of host insects.

With the new formulations, farmers
will no longer need to add any ingredi-
ents besides water. Additionally, according
to ARS entomologist Michael R. McGuire,
controlling insects by more than one
means may prevent large populations
from developing insecticide resistance.

8 Environmental Protection

For example, microencapsulated bac-
uloviruses may someday be applied to
areas planted with both conventional and
transgenic cotton. Cotton pests such as
the bollworm and tobacco budworm that
may escape death from transgenic toxins
can then be killed by the baculoviruses.

For more information, contact Michael
R. McGuire at telephone (309) 681-6595,
fax (309) 681-6693 or e-mail: mcguirmr@
ncaur.usda.gov.

An intelligent way to control
coal emissions

New “intelligent controller” software that
uses neural networks and fuzzy logic to help
control emissions from coal-burning power
plants has been developed by Argonne
National Laboratory, near Chicago, and
Energy Systems Associates (ESA), Pittsburgh.

The software makes it effective for a
power plant to burn natural gas along
with coal. The added natural gas reburns
nitrogen oxide (NO,) gases, converting
them into nitrogen.

“Since natural gas is more expensive
than coal, we're interested in developing a
system that will help plant operators use
natural gas as economically as possible
while maintaining the required NO_
reductions,” said Jacques Reifman, leader
of the project at Argonne.

The software is designed to work with
ESAs Fuel Lean Gas Reburning technolo-
gy, a system that injects controlled
amounts of natural gas into various
regions of a furnace on demand.

The software serves as an advisor, notifying
operators of coal-fired power plants when
NO, emissions are too high and suggesting
adjustments to reduce them. “Initial simula-
tion tests on fossil-fueled boilers showed that
this combination consistently leads to high
average NO, reduction and low average rates
of natural gas consumption,” Reifman said.

The team’s approach was to develop an
intelligent controller that learns about the
plant by using artificial intelligence methods,
such as neural networks and fuzzy logic, to
analyze plant behavior. Neural networks are
computer systems that can learn complex
processes by analyzing their performance data.

Argonne and ESA worked with per-
formance data that ESA compiled at
one of ComEd’s coal-fired power plants
near Joliet, Ill.

“The database included the amount
and distribution of natural gas and the
resulting NO, levels,” Reifman said. “We
provided the database to a neural network
and let it discover the relationships
between the variables.”

For more information, contact Dave Bau-
rac at Argonne at (630) 252-5584 or Roger
Glickert at ESA at (412) 429-3576.
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academic and educational use, provided that a base fee
of $.50/copy plus $.03/page (fee code 0362-4064/95) is
paid directly to Copyright Clearance
Center, 222 Rosewood Drive, Danvers, MA m
01923; (978) 750-8400.
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H ™ Technologies
The Primary Solution for Secondary Containmﬁ“ :

A

Leak Detector — - J——

(Housed inside building) 1 o
Exhaust Line

/ Measurement Line

Steel tank or Fiberglass tank
(Now secondary containment)

Monitoring Interstice
(leak detection zone)

Flexible Tank
(new primary containment)

Model: WH-1A/V-60

PrimaGuard™ Doublewall Containment System Upgrade
with Integrated Vakumatik™ Leak Detection for Diesel,
Fuel Oil, Kerosene and Jet Aircraft fuels.

HT Technologies LLC ¢ 4360 Brownsboro Road « Suite 230 » Louisville, KY 40207 » 1-888-287-9595 ¢ Fax 502-893-4009
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NEWSWIRE

Compiled by Kristie L. Guillotte

Defining parent corporation’s
Superfund liability

WASHINGTON, D.C.—In June, the U.S.
Supreme Court unanimously ruled that a
parent corporation cannot be held liable for
its subsidiary’s violation of the Comprehen-
sive Environmental Response, Compensa-
tion and Liability Act (CERCLA) of 1980,
also known as the Superfund law, simply
because the parent company owns or oper-
ates the subsidiary.

The decision was reached in the case of
United States vs. Bestfoods. Action under
CERCLA was brought against CPC Interna-
tional Inc., the parent corporation of the
defunct Ott Chemical Co., for the costs of
cleaning up industrial waste generated by
Ott IIs chemical plant. Under CERCLA, it
has to be proven that the parent company
actually operated the facility in question,
which was owned by the subsidiary.

The Supreme Court stated, “The question
is not whether the parent operates the sub-
sidiary, but rather whether it operates the
facility, and that operation is evidenced by
participation in the activities of the facility,
not the subsidiary. Control of the subsidiary,
if extensive enough, gives rise to indirect lia-
bility under piercing doctrine, not direct lia-
bility under the statutory language.”

The court sent the case back to the lower
court for the limited purpose of determining
whether or not the parent corporation actu-
ally operated the facility in question. How-
ever, the governments assertion that the
officers of the parent corporation were offi-
cers of the subsidiary is insufficient to
demonstrate that the parent corporation
actually operated the facility owned by the
subsidiary. The court further stated, “It is
entirely appropriate for directors of a parent
corporation to serve as directors of its sub-
sidiary, and that fact alone may not serve to
expose the parent corporation to liability for
its subsidiary’ acts.”

MBAs take a new focus
WASHINGTON, D.C.—Eight of the U.Ss
leading graduate business schools received
awards in recognition of outstanding curric-
ula and activities focusing on the environ-
ment in their Masters of Business Adminis-
tration (MBA) programs.

The schools were chosen from a survey of
MBA programs nationally conducted by the
Washington, D.C.-based World Resources

10 Environmental Protection

Institute (WRI), an international research
organization focusing on issues of the envi-
ronment and sustainability.

The top eight schools, as surveyed in a
WRI report, “Grey Pinstripes with Green
Ties: MBA Programs Where the Environ-
ment Matters,” include George Washington
University, New York University, Northwest-
ern University, University of Michigan, Uni-
versity of North Carolina-Chapel Hill, Uni-
versity of Tennessee-Knoxville, University of
Virginia and University of Washington.

“Standard business practice is changing;
the environment is no longer an after-
thought,” said Jennifer Finlay, lead author of
the report. “Most Fortune 500 companies
have moved beyond ‘end-of-pipe’ fixes
focused on preventing pollution and are try-
ing to actively pursue competitive advantage
through environmental excellence.”

The authors emphasized that the survey
is not a general population sample or rank-
ing, but an evaluation based on information
provided by the deans. Some significant
findings include:

* 86 percent of the schools report offering
one elective course, ranging from such
courses as “Green Design and Business”

NATICK, Mass.—A new sur-
vey shows that the environ-
mental consulting industry’s
revenues are on the rise.

The survey, “Financial Per-
formance Survey of Environ-
mental Consulting Firms,”
conducted by Zweig White &
Associates, found the median
annual growth rate of gross
revenues in environmental
consulting firms to be 6.89
percent last year. This contin-
ues an upward trend in
growth rates—from 2.69 per-

3 years from 1994 to 1996.

Show me the money

to “Environmental Quality and Economic

Advantage;”

57 percent report offering more than one

elective; and

* 21 percent of schools offer dual degrees
with natural resource or forestry pro-
grams or environmental management
specializations.

Something fishy in Lake Erie
CLEVELAND—Two artificial reefs placed in
Lake Erie last November are proving to be a
big catch for the area.

Research conducted by Ohio Sea Grant
indicates that the reefs should attract up to
60 times more fish in the surrounding areas
and should pay for themselves rather quickly.

Dr. Jeffrey M. Reutter, Ohio Sea Grant
director, said, “I like to think of the reefs as
environmental endowments—they are com-
pletely paid for but they will continue to
provide economic benefits and a great deal
of enjoyment to anglers for many years.
This is also a good example of a major city
taking a very bold action to improve both
the environment and the economy, showing
it is possible to do both.”

Trend: Annual growth rates (1989-1997)
Environmental consulting firms’ annual growth rates have been
consistently increasing for the past three years.

e e e

e jmm——= o= =i )

8990 9091 0192

9263 9394 9495 0506 9697

Source: 1998 Financial Performance Survey of Environmental Consulting
Firms (Zweig White & Associates, Inc.)

cent in 1994 to 1995 and an additional 5.26 percent in 1995 to 1996.
The survey also reveals that many firms are using the increased revenues to pay
more bonuses. Bonus costs, based on established plans, have more than doubled in

Firms also expressed optimism regarding future revenue growth potential. The
median 3-year projected revenue growth is 33 percent. In order to achieve that
goal, firms would need to grow by 11 percent each year for the next 3 years.

The financial performance survey provides 26 comparative financial statistics
that environmental consulting firms can use to measure their firm’s financial perfor-
mance against industry norms. Also included in the survey is information on
finance and accounting staff, personnel costs, lines of credit, professional liability
insurance, rent and utility costs and emergency premiums. For more information
on the survey, contact Zweig White & Associates at 600 Worcester St. Natick, Mass.
01760, telephone (508) 651-1559 or e-mail info@zwa.com.
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IN PRINT

Compiled by Ingrid Truemper

Check out some of Environmental
Protection’s favorite catalogs,
brochures, books and reports
available this month.

The GC/MS Application Note
Number 61 describes an
advanced process for distinguish-
ing individual toxic poly-
chlolophenol isomers in drinking
water at parts-per-trillion and
lower concentration levels. The
GC/MS process uses a Saturn
2000 ion trap system, which pro-
vides high signal-to-noise ratios.
Varian Analytical Instruments.
Circle 193 on card.

The Transactions in Measurement
& Control series is designed to
provide access to the information
needed to meet measurement
and control requirements. It is
conceived as a practical thesis
and a technical reference series
for everyday users of instrumen-
tation and controls. Omega.

Circle 194 on card.

* Panels
* Floats
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The Warrick Product Selection
Guide is a catalog for liquid level
control products, including kits,
controls, fittings, probes, electri-
cal panels and float systems. Each
product category within the 36-
page guide is color coded for fast
reference. Warrick Controls Inc.

Circle 195 on card.

The Series 452 Insertion Mass
Flow Element brochure lists
specifications, applications and
ordering information for the
Series 452 heavy-duty industrial,
single-point Insertion Mass Flow
Element for industrial gases. The
Series 452 meets the 1996 CE
compliance requirements for
EMI emissions and immunity.
Kurz Instruments Inc.

Circle 196 on card.

. = TTHOMSON SAGINAW
The 28-page Performance Pak
Actuator Engineering and Selec-
tion Guide enables designers to
match the appropriate electro-
mechanical linear ball screw
actuators to specific applica-
tions. The guide contains speci-
fications on the company’s 12-,
36-, 90-, 110- and 220-volt
Performance Pak Actuators and
more. Thomson Saginaw Ball
Screw Company LLC.

Circle 197 on card.

Product Catalog
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Digester Gas
Safety and Control

Whessoe Varec

The 116-page Digester Gas

alog from Whessoe Varec fea-
tures sections on applications,
cover equipment, gas control,
burners/flares, specifications
and technical information.
Whessoe Varec.

Circle 198 on card.

The 1998-99 edition of the

ing Guide features a wide
range of trapped key inter-
locks, trapped key power iso-
lators, integral valve inter-
locks, lock out and tag out
devices, special purpose limit

sion-proof proximity switches
and intrinsic safety barriers.
Scientific Technologies Inc.
Circle 199 on card.

ENVIRONMENTAL
Eoupment
Camaoa

Safety and Control product cat-

Process Safeguarding Engineer-

and proximity switches, explo-

Equipment Catalog contains
design information, engineering
data and the companys full line
of equipment for water purifica-
tion, industrial wastewater treat-
ment, recycling and odor con-
trol. The catalog contains 48
new product lines and an
expanded ozone air and water
product line. RGE

Circle 200 on card.

A Quick
Reference

Guide

The Quick Reference Guide is
designed to inform distributors
and end-users of respiratory pro-
tection devices about the changes
incorporated into the new
NIOSH standard 42 CFR Part 84
and revised OSHA 29 CFR
1910.134. Background informa-
tion on the history and intent of
both regulations is included.
North Safety Products.

Circle 201 on card.

High-Performance Valves,
Actuators and Accessories

The 12-page product catalog
from Jamesbury provides an

overview of the company’s com-
plete line of ball valves, butter-
fly valves, actuators and acces-
sories. A concise description of
each product is given, along
with a photograph and specifi-
cation table. Jamesbury Inc.
Circle 202 on card.
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the most current, complete regula

information available.

That’s why we don’t have time to prepare misleading claim
inaccurately describe which Mbllsher has the most current CD

We're focused on making BNA’s Environment Library on CD your ;
information service of first resort — with timely access to every m% &
federal and state environmeni al aw and regulation. :

Logically organized. Intelligently linked. Elegantly functional. You'll
 spend less time searching for answers...more time implementing solutions.

On CD, in print, and on the Web, BNA is the information resource most
trusted by environment and safety professionals like you.

And just for the record, we’re also the most current.

i To have a 30-day trial Environment Library on CD sent directly to
‘ your office at absolutely no charge and with no obligation to subscribe,
email us with your request, along with your complete name and address
toF @bna.com and mention the code at the lower right. Or call us
-800-372-1033. ‘

BN THE BUREAU OF NATIONAL AFFAIRS, INC. | Visit our website at http:/www.bna.com/

1231 25th Street, NW, Washington, DC 20037 | Employee Owned Since 1947
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contaminants such as suspended solids,

dissolved organic matters, heavy metals
and cyanides at levels considered hazardous
to the environment and that could pose a
risk to public health. Such contaminants
must be removed or their levels be reduced
to legally acceptable levels prior to discharg-
ing the wastewater to the environment.
Effluents are normally treated by chemical
means and the quality of treated effluent
must meet discharge standards required by

Industrial wastewater generally contains

emulsion breaking, coagulation and scaveng-
ing of oil, precipitation of heavy metals as
hydroxides or sulfides, flocculation and set-
tling of the solids into a metal-laden floc,
separation of floc from treated effluent, and
finally discharge. Such techniques are gener-
ally multistep, time consuming and require
extensive equipment and handling. The
entire treatment is carried out sequentially
and requires multiple pH adjustments and

the addition of hazardous chemical solutions,

each with its own feed tank, pump and feed

amount—one percent or higher—of emulsi-

fied oil is present in the waste stream, use of

an oil-water separator or dissolved air floata-

tion (DAF) equipment becomes necessary for
effective removal of oil.

Simpler is better

As the collective industrial discharge con-
tinues to grow and the CWA regulations
governing the discharge of wastewater
become more stringent, industrial facilities
need new technologies and products that

Shortcut

to success

A new streamlined treatment alternative for industrial wastewater delivers
high-quality effluent and generates nonhazardous waste

the National Pollutant Discharge Elimina-
tion System (NPDES) under the Clean
Water Act (CWA).

Conventional multi-step
treatment
The type of wastewater treatment program
put in place by an industry is influenced by
factors such as the nature and volume of the
waste stream, discharge regulations, available
space and the nature of generated waste. The
nature and volume of the waste stream and
discharge regulations will influence the
choice of equipment and treatment chemi-
cals. The overall cost of treatment involves
operational costs such as energy, labor, treat-
ment chemicals, sludge processing and dis-
posal and maintenance. The classification of
generated waste is very important as disposal
of hazardous waste costs an average of three
to four times that of nonhazardous waste.
Conventional techniques used in the treat-
ment of industrial waste streams involve

line. Furthermore, both hydroxide and sul-

fide precipitation methods suffer great limita-

tions in their use in metal removal and both
generate hazardous waste that requires fur-
ther treatment and stabilization at waste
treatment plants. In cases where a significant

enhance treatment efficiency and are pro-
tective of the environment and public
health. A new alternative process for treat-
ing industrial wastewater streams is becom-
ing popular as it eliminates the use of the
various dangerous treatment chemicals, is

TABLE 1 ¢ Performance comparison between current and alternative treatments of efflu-
ent from an automotive manufacturing operation

Parameter Limit, mg/L Current treatment Alternative treatment
Oil & grease 50.0 1900 245
Suspended solids NA 35.4 6.5

Total phosphorus NA 13.2 0.34

COD NA 991 597

Phenol 0.20 0.19 0.09
Cadmium 0.37 0.005 ND

Chromium 1.47 0.083 ND

Copper 1.80 0.280 ND

Lead 0.37 0.040 ND

Nickel 2.12 0.150 ND

Silver 0.37 0.006 ND

Zinc 1.89 0.180 ND

By Sultan I. Amer, PhD

14 Environmental Protection
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easy to implement and operate, requires
less maintenance and generates nonhaz-
ardous waste.

The recently developed AQUASIL® treat-
ment makes use of the concepts of synergy
and favorable kinetics to react with the vari-
ous contaminants simultaneously. This new

technology employs proprietary advanced
nonhazardous blend of natural and synthet-
ic minerals that are made to fit the chem-
istry of the particular waste stream. All
products are manufactured from nonhaz-

ardous materials and supplied in solid form.

They are highly hydrophilic and used in

FIGURE | * Conceptual setup for AQUASIL treatment

Process Water

Equalization Tank Treatment Tank

__ BackTo Equalization Tank

-

Filter Press

AQUASIL

Treated Water

Sludge Bin

either the batch or continuous processes.

In the new treatment, the particular
product is added or metered into the agi-
tated waste stream in a treatment tank.
Within a few minutes a dense floc forms,
settles quickly and is easily dewatered.
Effluents are treated with products at either
the low, neutral or moderately high pH.
Use of such products eliminates problems
inherent in the application of liquid chemi-
cals in the conventional practice. The
products have high capacity to take up or
remove heavy metals, suspended solids
and oil and grease, simultaneously. In
addition, they can lower the levels of hexa-
valent chromium, phenol, arsenic, seleni-
um, phosphorus, fluoride, chemical oxy-
gen demand (COD) and total dissolved
solids (TDS). The products also overcome
problems associated with hardness and the
presence of complexing or chelating
agents, surfactants and detergents.

Figure 1 illustrates a conceptual setup of
the new treatment; Table 1 shows the per-
formance of the conventional treatment of
an automotive manufacturer’s wastewater,
contrasted with the new method.

The new treatment is applicable to efflu-
ents from a broad spectrum of industries.
Applications include operations such as

FINALLY!

Jumbo size fire rated modular containment

buildings up to 1400 sq. ft.

20' x 30' model shown

PRECISION QUINCY

1625 West Lake Shore Dr., Woodstock, IL 60098
. Phone: 815 338-2675 Fax: 815 338-2960
16 Environmental Protection Circle 9 on card.

‘guidelir

safer haz-mat storage
Each features a built-in
containment sump, 2
or 4 hour fire rating and
a host of options to suit
individual needs. FM approved.
Call for free catalog.

800 338-0079
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Flow-Through Conductivity i Dissolved Oxygen Sensor i pH and ORP Sensors
Sensors i

* Noninvasive design ¢ Patented diagnostics for membrane fouling * Sensors for most applications

- No obstructions to process flow i e Single-piece, field-replaceable membrane cap i — Aggressive chemical processes to pure water
- Eliminates effects from cavitation, pipe walls, ¢ Rugged composite membrane with 316ss i - Intrinsically safe to general purpose
and probe orientation i reinforcement - Sealed, low-maintenance probes to cost-
* Sanitary and industrial versions ¢ Figld-proven ppm measurements in waste : effective, plug-in electrodes
* 3A approval on sanitary version waters, leach tanks, fish farming waters ¢ » Overnight delivery from FoxStock 24
* Wide selection of wetted materials and bore : Immune to effects from dissolved sulfur gases ¢ Sensor diagnostics — aging, coating, broken
sizes ¢ found in the pulp and paper industry i glass, and others
* In-line calibration Circle 133 on card. ¢ — Maximize production uptime
* High temperature and pressure ratings i ¢ - Reduce maintenance costs
* Full-range conductivity — from single-digit i i e Easytouse
pS/cm to 2000 mS/cm i — Optimize installation options with a wide variety
Circle 130 on card. i ofmounting accessories

Circle 134 on card.

* Fouling-resistant conductivity measurements
* Broadest sensor offering — a sensor type for

every application

- PEEK, petfe, borosilicate glass, Teflon

materials

- Small- and large-bore designs

- Altemative geometries for optimum mounting
* Full-range conductivity — from single-digit

pS/cm to 2000 mS/cm

Circle 131 on card.

Our electrochemical transmitter starts with one big advantage.
The 870IT intelligent transmitter displays clearly superior ease of use.

: No other transmitter design makes such a big screen diagnostics. Simple-to-use, self-prompting
. ¢ thing about being easy. calibration also minimizes maintenance of probes
i The 870IT from Foxboro Analytical is a two- and electrodes.

i wire intelligent transmitter you set up,
. i calibrate, operate, and maintain with
fingertip ease. It reduces training and
' : work time for both operators and
maintenance personnel. You maxi-

i mize production uptime, and reduce
: costs.

In addition, it's easy to like this
transmitter's application versatility for
processes such as clean-in-place.
And its high-speed digital precision
provides up to 40% more accuracy
for critical loops, plus plantwide
measurement integration.

3 The large, multi-character display For today’s biggest development
: ! : is a big help — enhancing the intuitive interface in ease of use, call 1-888-FOXBORO now or
* pH, ORR, conductivity, resistivity, dissolved i with plain-language menus, prompts, and on- contact us at http:/www.foxboro.com
o :
* Loop-powered intelligent transmitters :
* Cost-effective line-powered analyzers See us at WEFTEC, Booth #1963 + Circle 10 on card.

* Sensor-to-boardroom integration
* Application knowledge across multiple industry
types Foxboro Analytical.

Circle 132 on card. Intelligence you can ssnse.

FOXBORO o
e =]

Headaquarters: North America, 1-888-FOXBORO;
Latin America, +508-543-8750; Europe, +49-711-502-0; -
H Mideast, +971-4-319-050; Far East, +65-265-7155;
: Foxboro is a registered trademark of The Foxboro Company. Internet: hitp:/Awww.foxboro.com A Siebe Group Company



machining, anodizing, galvanizing, automo- TABLE 2 ¢ Analytical results of contaminants in plating waste (filter cake)
bl s plating, susfie conting; Parameter Totall concentration | TCLP? limit RCRA (TCLP?)
tannery, parts cleaning, laboratory waste, mo/kg ey | limits, mg/L
stamping, paint spray booth, wood treat-
ment and circuit board manufacturing. Cadmium 640 <0.005 1

Chromium 240,000 <0.01 5
Fewer steps gqual more savings Ganber 3.500 0.04 100
The benefits of using the new treatment and
products become evident if we consider the Iron 13,000 <100.00 NA*
entire treatment process and its economics. Lead 670 0.15 5
For ex.ample, an automotive manufacturing Nickel 2.100 0.08 NA¥
operation has a wastewater treatment system
that operates at 600 gallons per minute Zinc 340 0.06 500
(gpm) daily, Waste streams from the various 1. Total concentration is obtained by total digestion of waste material in nitric acid and
operations, which are combined in an equal- analyzing the digestate for metals.
ization tank, are fairly concentrated in sus- 2. A leachate is obtained according to leaching procedure given in reference 4.
pended solids, ol and dissolved solids. In * Not Available or Unregulated.
the conventional treatment, pH is lowered,
an emulsion breaker is added and DAF is Laboratory tests, conducted over a period ~ energy, maintenance and labor is substantial-
applied to enhance the separation of oil from  of several months, showed that a dose of 350 ly reduced. The high quality of treated efflu-
water. Oil is skimmed off the surface. Lime milligrams per liter (mg/L) of the new prod- ent, generated by the new treatment, allows
slurry is then added to raise the pH and pre-  uct produced much more favorable results for water conservation through recycling.
cipitate heavy metals and a flocculant is (see Table 1). Cost analysis conducted at the
added to facilitate settling of formed floc in automotive manufacturing plant indicates Waste disposal: Acing the
the clarifier. Sludge is withdrawn periodical- ~ that the new wastewater treatment reduces TCLP test
ly to a sludge tank and is treated with sludge  the cost of waste disposal by 60 percent, All techniques used in the treatment of waste
thickeners prior to dewatering in a filter sewer surcharges by 70 percent, and the streams produce large volumes of
press. Annual cost of the treatment, exclud-  overall cost by 40.4 percent. Furthermore, sludge/waste that is generally hazardous due
ing labor, maintenance and energy is the DAF operation and all hazardous feed to the high concentrations of contaminants
$1,630,000. chemicals are eliminated, and the cost of therein. Safe disposal of such waste is trou-
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PlantWared2

Your Essential Enterprise-Wide
EHS Software Solution

Environmental, Health and Safety information management is
business information management. It is essential not only for
regulatory compliance but also to your bottom line — even 4
your ability to continue business operations.

PlantWare32 is a comprehensive, thoroughly integrated
environmental management information system that
lets you unify and streamline information processes
at every level of your operations — saving time
and money every step of the way.

Select only the capabilities you need to manage:

Air » Waste » Water ¢ Inventory *
MSDS ¢ Health & Safety

Find out how PlantWare32 can help you assure
regulatory compliance, cut daily costs, and reduce
risks while boosting productivity and profitability.

Call (800) 999-5009 or visit our Web site
at www.essentech.com today!

Essential

TECHNOLOGIES ™

INCORPORATED

1401 Rockville Pike, Suite 500, Rockville, MD 20852
Telephone: (301) 284-3000; FAX (301) 284-3001

PLWAEP998
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blesome and the problem is aggravated by
the increasing number of wastewater treat-
ment systems. Currently, the waste is trans-
ported to treatment plants where it under-

Table 2 shows TCLP test results for a plating

waste generated by the alternative treatment.
The new treatment is easy to implement,

employs safe products and provides an eco-

A new alternative process for treating industrial

wastewater streams is becoming popular as

it eliminates the use of the various dangerous

treatment chemicals, is easy to implement

and operate, requires less maintenance and

generates nonhazardous waste.

goes further treatment to render it suitable
for long term disposal. Such a manipulation
adds to the overall cost of treatment.

Waste created by of the alternative treat-
ment is already stabilized and does not
require any further treatment to render it
non-leaching. The waste passes the Toxicity
Characteristics Leaching Procedure (TCLP)
test and meets the Resource Conservation
and Recovery Act (RCRA) requirements and

can be landfilled as a nonhazardous material.

nomical alternative to current techniques. It
lowers labor, energy and maintenance
demands, delivers effluents that meet or
exceed discharge and recycling standards
and generates nonhazardous waste. @@

Sultan I. Amer is the president and founder
of Aquachem Inc., which manufactures

Aquasil, in Canton, Michigan.

For more information, circle 88 on card.

Corrections

The photographs that appeared on
pages 6 and |4 in the July 1998 issue of
Environmental Protection were courtesy
of © Westfall Ecoimages, Mark Howard,
photographer, Woodbridge, Va.

difference

Raytheon, CFl and thousands of others
chose NQA, USA. With our industry

experience, qualified auditors, and

Manufacturing. Trucking.
Aerospace. Printing. Staffing.
Like an eye, each market, each company
is different. Yet they are also similar. practical, no nonsense attitude, we

Each seeks a profit, improved quality and ~ accomplished their registrations while

0]

NATIONAL QUALITY ASSURANCE. USA

a cost-effective registrar. That's why TAC  never losing sight of their bottom line.

Staffing Services, Boeing, NASA,

1-800-649-5289 + fax: 978-263-0785 + email: info@nqa-usa.com °* www.nqa-usa.com
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DO YOU CUT UP UNDERGROUND

STORAGE TANKS?
SAFELY? QUICKLY?

Cut this...

Damaged storage tank

5. o
Q) TRUMPF Portable Nibbler
... With this!

The TRUMPF N1000 Pneumatic Nibbler

With TRUMPF's Pneumatic Nibbler, the N1000 can safely cut
underground storage tanks for efficient repair or removal in half the time
of traditional tools.

The 3/8" Nibbler cuts 90° bends, over welds and warped material.
Portable and lightweight (only 30 Ibs.) the N1000 can cut up to 5 feet per
minute.

The N1000 is also ideal for: onsite fabrication, under water marine
salvage, nuclear dismantling, I-beam splitting and coil line applications.

TRUMPE TRUMPF Inc. For free information:
Portable Power Tools Call: (860) 674-8226
Farmington Industrial Park
Farmingfon, CT 06032 Fax: (860) 676-2606
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Review your options for reducing gas, vapor and particulates emissions

from manufacturing and power generation systems

.
I

missions from manufacturing and
Epower generation systems are reg-

ulated by federal, state and local
agencies. In some cases, industry will
need to install, operate and maintain
some form of control equipment to
reduce their emissions to permitted lev-
els. Selecting an appropriate control sys-
tem depends on the hazardous air pollu-
tant being controlled, the characteristics
of the process and the degree of control
needed to stay in compliance. Decision
makers responsible for plant compliance
must understand the options available
along with their cost factors to properly
make these decisions.

To reduce emissions, a suite of tools
ranging from pollution prevention and
wastes minimization, process modifica-
tion, to the installation and operation
of control systems are available. Some
of these options, such as pollution pre-
vention, have the potential not only to
reduce emission levels into the environ-
ment, but to have the final result of a
positive cash flow. Others, including

Environmental Protection

By Paul S. Farber, PE, DEE

Often determining the
degree of total emission
reduction desired or
required is complex and
depends upon the size of
the facility and the
degree of flexibility that
is needed for production
increases and
modifications without
further capital
investment in control
systems and extensive

permit changes.

process modification, will reduce the

production and emission of contami-

nants but may require a capital expen-
diture and adversely affect production
levels at the same time.

In many cases, emissions reduction
programs that include pollution pre-
vention and waste minimization may
not be able to reduce emissions to the
point of regulatory compliance or pro-
vide, what management considers to
be sufficient allowance for
facilities/production expansion. At
this point consideration must be given
to the selection, installation and oper-
ation of control equipment. If the
choice of a control system is to be the
right one, evaluate the following:

1. What pollutant or combination of
pollutants needs to be controlled?

2. What degree of total emission reduc-
tion is desired or required?

3. What is the condition of the gas
that will be entering the control
equipment?

4. Does the gas flow/pollutant concentra-
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tion vary significantly or is it steady?

5.1s this a new installation or a retro-fit
into an existing plant?

6. What about recovery/disposal of collect-
ed pollutants?

Control what?

The first, and usually the easiest, ques-
tion to be answered is, “What emission
level is going to be lowered through the
installation of the control equipment?”
The usual pollutants handled by control
equipment are particulates, acid gases or
mists, metal emissions—which may be a
combination of particulates and
vapors—or organic compounds.

Particulate emissions can be reduced by
cyclones, fabric filters, electrostatic precipi-
tators and, to some extent, by condensers.
Acid mists are usually eliminated by car-
tridge filters called mist eliminators or by
scrubbers, whereas acid gases are controlled
by a variety of techniques including wet and
dry scrubbing systems, dry adsorption and,
in the case of nitrogen oxides, by combus-
tion modification and catalytic and non-cat-
alytic reduction. Metal emissions, which can
be both particulate and vapor, have been
reduced by combinations of techniques that
include filtration, adsorption, condensation
and chemical reaction. Finally, organic com-
pound emissions are controlled through a

variety of methods including thermal oxida-
tion, adsorption and wet scrubbing, which
is especially useful in reducing odors.

Table 2 on page 27 summarizes the tech-
nologies generally used to control emis-
sions of the normal classes of pollutants.

Determine degree of reduction
Often determining the degree of total emis-
sion reduction desired or required is com-
plex and depends upon the size of the facil-
ity and the degree of flexibility that is need-
ed for production increases and modifica-
tions without further capital investment in
control systems and extensive permit
changes. Another factor is whether the facil-

TABLE | + Profiles of air pollution control technologies

Technology Operating principles Advantages Disadvantages

Cyclones Centrifugal force separates particles from Low cost, easy to construct and install. Can | High removal efficiency for small particles
gas streams. treat very high temperature gases. requires high pressure drops.

Electrostatic Particles are charged and then attracted to | Capable of high removal efficiencies. Can Performance depends on particle character-

precipitator grounded plates. be economical for large gas flows. istics. Constant efficiency device—emissions

will increase with increasing inlet loading.

Adsorbents Organic compounds are selectively Almost complete removal of organics from | S to gas temp e and humidity
adsorbed on the surface and pores of the gas stream possible. Recovery of com- High molecular weight compounds may not
adsorbent. pounds for recycle possible. desorb completely.

Condensers Volatile organics are separated from other Can act as primary treatment before High humidity of gas stream increases ener-
components in the gas by saturation of the adsorbent systems. Organics can be recov- | gy cost of removal. Entire gas stream must
vapor and then a phase change to a liquid. ered for reuse, be cooled for effective removal.

Thermal oxidizers Thermal process oxidizes organic vapors at | Ultimate disposal technique, which Arsenic/lead can poison catalytic systems.
high temperatures to produce water vapor | destroys pollutants rather than capturing Changes in residence time of gas will affect
and carbon dioxide. them. Greater than 99 percent destruction | deseruction.

of many organics possible.

Wet scrubbers Droplets collect particles through mecha- Can collect particles, acid gases, metals and | High efficiencies may require high pressure
nisms of impaction, interception and diffu- organic vapors. Can treat high-temperature | drop. Secondary waste disposal problems
sion. gases. from sludges or wet filter cakes.

Can achieve high levels (greater than 90 Footprint of spray dryer and particulate con-
Hon ol 1 I I pray dryes particulate con.

Semi-dry scrubbers Evaporation of sorbent droplets cools gas percent) of acid gas removal and (greater ol actiomdia Gacr G large, High hiridices
stream while acid gas is neutralized. Parti-
cles are collected with fabric filter or ESP. than 99 percent) particulates removal.Dry | from spray dryer could adversely affect par-

waste product is easier to dispose of than | ticle collection equipment.
wet scrubber wastes.

Dry injection Alkali sorbent injected into gas stream Simple sorbent injection system easy to Acid gas removals not as high as other sys-
reacts with acid gases. Particles are collect- | retrofit. Dry waste product easier to dis- tems. High sorbent usage may have adverse
ed with fabric filter or ESP. pose of then wet wastes. economic impact.

Fabric filters Forces of impaction, interception and diffu- | Very high efficiencies for particulates and Moisture can plug filters and cause high
sion separate particles from the gas stream | aerosol removal. Modular construction of pressure drops. Fabric degradation results in
as it passes through the fabric. large units permits on-line maintenance. increased emissions.

Cartridge filters Gas passes through tightly packed or Very efficient for collection of micron-sized | Particulates can plug media and cause high
woven media. Aerosols are separated out aerosols of acid or organics (oils). Small pressure drops. Generally not used for high
and coalesce as liquid stream. size makes retrofit fairly simple. gas flows.
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ity is located in an attainment area that is
considered to have good air quality as
defined in the Clean Air Act or is located
in a nonattainment area, which is a geo-
graphic location that does not meet the
national ambient air quality standards.
The equipment you choose and how
that equipment is designed and operated
controls how much removal and destruc-
tion efficiency is achieved. Additionally,
consider how much capture of emissions
are possible as in the total degree of reduc-
tion. The capture of emissions is not so
important a factor for enclosed sources,
such as boilers or incinerators, as it is for
processes such as coating operations.

Incoming gas conditions

To select control equipment, duct work and
fans that make up a part of the control sys-
tem, you must know the condition of the
gas entering the control equipment. In par-
ticulates control, for example, a fabric filter
is extremely efficient—greater than 99.5
percent—in removing particles from a gas
stream but is temperature limited depend-
ing upon the material used to fabricate the

The usual pollutants
handled by control
equipment are
particulates, acid
gases or mists, metal
emissions—which
may be a combination
of particulates and
vapors—or organic
compounds.

filter bags. Filter bags made from polyester
or rayon may be inexpensive but can only
operate at temperatures below 200 degrees
Fahrenheit, whereas fiber glass or Teflon®
filter bags have been used successfully up
1o 450 to 500 degrees Fahrenheit. For
extremely high temperature operation, con-
sider using cyclones fabricated from resis-
tant alloys or lined with ceramic—such as
those used in some coal-fired boilers—or
scrubbers equipped with a quench section.
The moisture content of the gas stream
will also be a consideration in the selection
of a control system for a variety of reasons.
Too high a humidity in a gas stream enter-
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ing a control system can lead to cooling
and condensation of water from the gas.
Although humidity is not a problem for
wet scrubbers, it is for adsorption systems,
fabric filters and possibly electrostatic pre-
cipitators. Condensation of vapors in fab-
ric filters and adsorption systems can lead
to plugging, resulting in high pressure
drops and a measurable loss of perfor-
mance. Additionally, condensation due to
high humidities and low temperatures
damage and corrode materials unless you
take it into account during the design
stage. If condensation can occur, then sev-
eral solutions are available to the system
designer. For fabric filters, additional insu-
lation reduces heat loss and an internal

surface coating of a high-temperature
epoxy paint prevents surface corrosion. If
condensation is a concern with electrostat-
ic precipitators, then you can use a wet
electrostatic precipitator constructed to
resist chemical attack and sluicing systems
designed to periodically wash plates clean.

Variability of gas flow/pollutant
concentration

All pollution control systems are sized,
to some extent, based on the volume of
gases entering the equipment. If the
flowrate entering the equipment is rea-
sonably steady—such as base-loaded—
then sizing is simplified. However, if the
flow changes due to process or other

TOTAL VOC CONTROL WITH
SIMPLICITY AND ECONOMY
* Save on oxidizer operating costs
* Save on capital equipment costs
* Save on installation costs
* Save on maintenance costs
* Save on space & expansion costs

ABB Air Preheater, Inc.
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variations, then a degree of complexity is
introduced into the decision process. If
equipment is sized for a maximum gas
flowrate that only occurs a fraction of
the time, then your company will invest
more than necessary in control equip-
ment. Some control equipment, such as
fabric filters, are capable of handling
increases in gas flowrate without more
than a minimal increase in emissions.
Others, such as electrostatic precipitators
or thermal oxidizers have a direct rela-
tionship between gas flowrate, residence
time in the system and performance.

New or retrofit?

With a new installation, the system design-
er has a wide variety of choices; retrofitting
control equipment into an existing installa-
tion creates some limitations. Probably the
most critical of these is the available plant
area, or the footprint, for the new installa-
tion. A less critical but still crucial limita-

Selecting an
appropriate control
system depends on

the hazardous air
pollutant being
controlled, the
characteristics of
the process and
the degree of
control needed to
stay in compliance.

tion is the availability of tilities such as
steam, electricity and cooling water.

A non-physical limitation on the
installation of control equipment in a
retrofit situation is the existing permits.
Except perhaps for thermal oxidizers,
pollutants are not truly destroyed, mere-
ly collected intact or in some changed
form. Can the existing permits provide
for storage of collected pollutants and
does your facility have space for such
storage? This may be especially important
if the collected pollutant could be consid-
ered a waste under the Resource Conser-
vation and Recovery Act (RCRA) or pre-
sent some unusual disposal problems.
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Recovery and disposal of
collected pollutants

Because, to a great extent, pollutants
are neither created or destroyed but
merely changed in form, the net result
of the installation and operation of con-
trol equipment is to acquire a quantity
of material to be handled. What to do
with the results of emissions that have
been collected and reduced is a problem
that the manager or designer of a con-
trol system must address. In some
cases, you may be able to apply some of
the concepts of waste minimization and
waste reduction to solve the disposal
problem. As an example, fly ash collect-
ed from utility electrostatic precipita-
tors or baghouses may be able to be
used for manufacturing cement. Certain
coals from the western United States
produce fly ash that is high in calcium
and magnesium salts with pozolonic
properties. When wet, these ashes hard-
en readily and can be integrated into
the cement manufacturing process.
Likewise, if a stream of organic materi-
als collected by an adsorption system
comes from a single process line where
only one solvent perhaps is used in
manufacturing, then recycling and
reusing these organics can be a viable
technical and economic option.

If recycling and reusing is not a possi-
bility, then the system planner/designer
must make provisions for the manifest-
ing and disposal of these collected pollu-
tants. Under current RCRA regulations,
testing and analysis of the collected
materials will probably be necessary to
properly manifest and dispose of these
wastes. In some cases, you may have
options for disposing a single waste,
such as in a landfill versus waste fuels
blending for collected solvents or other
liquid organic wastes.

Decisions, decisions

Installing an emissions control system
can be a complex and sometimes forbid-
ding task. Take some time to analyze all
of the options that will affect choices and
design of the control system before get-
ting too far along the project path (see
Table 1 on page 24). Careful considera-
tion of the design and the subsequent
operation of the equipment can result in
better compliance, emissions reduction
and increased efficiency.

Paul S. Farber, PE, DEE, is an environmen-

tal/regulatory manager at R. A. Kerley Ink
Engineers Inc. in Chicago.

For more information, circle 172 on card.
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TABLE 2 ¢ Available control technologies

Technology

Particulate

Acid
gases

Metal
vapors

TG

Cyclones

X

Electrostatic
precipitators

Activated carbon

Condensers

Thermal oxidizers

Wet scrubbers

X | X | X |X

Semi-dry scrubber
(spray dryer absorber)

Dry injection

Fabric filters

Cartridge filters X

x
X | X | x| X
x
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Dustborne
infectious diseases

Airborne particles carry pathogens that can cause life-threatening

infectious diseases when inhaled

he world faces the specter of

incurable tuberculosis again,

according to a study released last

year by the World Health Orga-

nization and the Centers for Dis-
ease Control and Prevention in Atlanta. The
emerging epidemic is from multidrug-resis-
tant strains of pathogenic Mycobacterium
species. Influenza is a viral infection known
for its changing immune characteristics and
requires continued development of new
vaccines. These public health concerns
reveal limitations in antibiotic and antiviral
treatments and confirm that clean air is
good protection against infectious diseases
transmitted through airborne particles.

Indoor air free from pathogenic microor-
ganisms has hygienic precedence in surgical
operating rooms and wound treatment
rooms of hospitals. In isolation rooms that
house patients with contagious diseases, the
air is carefully contained and purified to
control dispersion of airborne pathogens.
Likewise, in buildings where people live,
work or gather together, clean air is health-
ful—albeit to a lower class of particulate
cleanliness than in hospitals. Infants, young
children and elderly people are especially
vulnerable to airborne infectious diseases,
partly because they spend much time
indoors and partly because their immune
systems are not well developed or are weak.
Certain infectious diseases are transmitted

by airborne pathogenic bacteria and viruses
entering the warm, moist environment in the
upper and lower tracts of the respiratory sys-
tem. Viruses are substantially smaller in size
than bacteria and have a parasitic dependence
on other life forms. Both bacteria and viruses
are readily carried on airborne dust particles
and droplet nuclei into the upper respiratory
tract, but only some hardy bacterium species
can travel without a host carrier.
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By Richard A. Sullivan, PE

Health disorders caused

by airborne pathogens

Unlike the innately aseptic organs of the
body, the respiratory tracts and lungs are
continuously exposed to airborne particles
during breathing. Inhaled air passes from
the nose through various respiratory pas-
sages to millions of balloonlike sacs, the
alveoli, in the lungs where oxygen diffuses
into the blood and carbon dioxide is
removed. The airborne particles may range
from mineral dusts and droplet nuclei, to
pathogen-carrying dusts, to dust-size aller-
gens that can cause injury, infection or
allergic reaction in the upper or lower res-

FIGURE |1.

droplet nuclei can also be contaminated with
hazardous chemicals, which can provoke
emphysema, bronchitis and lung cancer. Sol-
uble poisonous chemicals can travel from
the alveoli into the bloodstream causing dis-
orders elsewhere in the body.

Most respiratory infectious illnesses are
caused by viruses or bacteria that are carried
by airborne dust particles or small water
droplets. Sometimes an illness is the result of
a bacterial infection that develops as a com-
plication of a viral infection, such as a com-
mon cold. Upper respiratory tract infections
include the common cold, influenza, sinusi-
tis, tonsillitis, whooping cough, diphtheria

Airborne particulate matter
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piratory tracts. Upper respiratory tract
disorders affect the nose, throat, sinuses
and larynx, and lower tract disorders
affect the trachea, bronchi, bronchioles
and alveoli of the lungs.

Mineral dusts inhaled into the lungs
cause injury by accumulating in the alveoli
and forming pulmonary fibrosis. Asbestosis
and silicosis are the more common forms of
this type of lung injury. Dust particles and

and strep throat. Infections of the lower res-
piratory tract include pneumonias, tracheitis,
bronchitis, bronchiolitis, tuberculosis,
Legionnaire’s disease and Q fever. Bacteria
and viruses infecting the upper respiratory
tract also can enter the bloodstream, causing
diseases such as chickenpox, measles,
meningitis, mumps and poliomyelitis.
Airborne pollens, fungal spores and
dusts containing fragments of dead house
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mites or animal dander (flakes of dead
skin) are common allergens causing
hypersensitivity reactions in some people.
Hay fever (allergic rhinitis) is inflamma-
tion of the nose, and bronchial asthma
and allergic alveolitis are lung disorders
that cause breathing difficulties.

The ear is another body organ that is
exposed to airborne infections through a
ventilation passage connecting the back of
the nose to the cavity between the eardrum
and the inner ear. Inflammation of the
middle and inner ears from bacterial or

viral infection can cause earache, vertigo
and temporary or permanent deafness. Ear
disorders from infection are more common
in young children probably because of the
shortness of their ventilation tubes into the
middle ear.

Indoor air quality

Indoor air quality is affected much by the
indoor environment; nevertheless, in
homes without air conditioning about 65
percent of the concentration of dust parti-
cles having an aerodynamic diameter of 10
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micrometers (pm), also known as particu-
late matter (PM-10), originates outdoors,
and fine particle concentration approaches
75 percent. The concentration of outdoor
PM-10 fugitive soil-derived dust has been
regulated by the U.S. Environmental Pro-
tection Agency for 10 years. Recognizing
that fine fugitive dust is more damaging to
public health, last year EPA promulgated a
new, more stringent standard for fine dust
with an aerodynamic diameter of 2.5 pm
(PM-2.5). Fine fugitive dust consists of
colloidal clay particles that can carry poiso-
nous chemical substances, as explained in
an article “From Dirt to Toxic Dust” in the
May 1997 issue of Environmental Protection.

Indoor airborne particulate matter can
vary from mineral dusts, to liquid
droplets, to particles derived from biolog-
ical sources. “Airborne Particulate Clean-
liness Classes in Cleanrooms and Clean
Zones,” prepared by the Institute of Envi-
ronmental Sciences and Technology
(IEST) and referred to as Federal Stan-
dard 209E, is used in the control of air-
borne contamination in healthcare facili-
ties as well as in manufacturing facilities
of pharmaceuticals, medical devices, food
processing, microelectronics and aero-
space. Standard 209E defines airborne
particles as objects of solid or liquid com-
position ranging between 0.001 pm and
1000 pm in size. Ranges in sizes of air-
borne particles, pathogens and allergens
are shown in Figure 1.

Indoor air pollution is deceiving because
particles finer than about 60 pm, the diam-
eter of a human hair, cannot be seen by the
naked human eye unless viewed in a ray of
bright light, where airborne particles larger
than 10 pm may be seen. Inhaled airborne
dust particles carrying viruses or bacteria
are oo small to be seen by the human eye.

Transmission of
dustborne infections
Airborne infectious diseases are spread by
small droplets of saliva or mucus expelled
into the air from an infected person coughing
or sneezing. The largest of such pathogen-
containing droplets settle under gravity onto
surfaces, while droplets less than 100 pm
evaporate and form stable airborne droplet
nuclei 1 to 4 pm in diameter. Droplets resting
on surfaces also evaporate and contaminate
dust particles that can later become resus-
pended in air. Droplet nuclei are similar to
outdoor condensation nuclei that are formed
when water vapor cools and condenses on
floating dust particles to become fog droplets
10 to 15 pm in diameter.

Transmission of airborne infections
depends primarily on the concentration of
pathogen-carrying particles in the air and
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on the duration of exposure. Droplet
nuclei are the principal carrier of Mycobac-
terium tuberculosis. Because of their para-
sitic dependence, airborne viruses must
travel attached to dust particles or droplet
nuclei in spreading infectious disease.
Thus, dustborne viruses become effective-
ly larger airborne particles than the size of
a virus shown in Figure 1. Naked viruses,
as well as bacterial spores, can survive for
several months on airborne dust particles.
The human respiratory system has an
elaborate clearance mechanism to remove
particles from inhaled air. Most inhaled
particles larger than 10 pm in diameter
are trapped by hairs in the nose and by
mucous membranes in the nasal cavity,
and the trapped particles are expelled by
sneezing. Oral breathing bypasses the
nasal passages, resulting in greater particle
deposition in the lower respiratory tract.
Most particles larger than 5 pm are caught

The airborne particles
may range from
mineral dusts and
droplet nuclei, to
pathogen-carrying
dusts, to dust-size
allergens that can
cause injury, infection
or allergic reaction
in the upper or lower
respiratory tracts.

in the trachea, bronchi and bronchioles,
and are expelled by coughing and sneez-
ing. Particles smaller than 5 um are more
likely to be deposited in the alveoli, where
insoluble particles may be ingested by
macrophages and expelled by coughing or
sneezing. Deepest infectious penetration
into the respiratory system results from
inhaling fine pathogen-carrying particles.

Control of indoor dust
particles

Air conditioning of a building or room
controls the purity, humidity and tem-
perature of indoor air, and is essential
for those buildings housing cleanrooms
or clean zones. Both filtration and venti-
lation improve the particulate cleanli-
ness of indoor air. Ventilation with clean
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fresh air dilutes the concentration of air-
borne pathogen-carrying particles in a
room, whereas filtration removes dust
particles not only from air drawn in
from outside to replace stale air but also
from the indoor circulating air. If air
must be sterilized, then the air is irradi-
ated with ultraviolet rays that kill
microorganisms by denaturing their
deoxyribonucleic acid (DNA).

Three types of air filters are shown in
Figure 2. Many air conditioning systems
use fiber filters composed of closely

packed fiberglass wool that can trap
coarse dust particles and pollens. The
cleaned air may then pass through a car-
bon filter of granulated activated carbon
to absorb odors. A high-efficiency partic-
ulate air (HEPA) filter rated for 99.97
percent filtration efficiency at 0.3 pm is
needed to remove fine dusts, pathogens
and spores from indoor air. HEPA filters
composed of folded fiberglass paper were
developed by the U.S. Department of
Energy to trap fine radioactive dusts in
atomic plants. With the development of
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FIGURE 2.
Types of air filters
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requirements.

MEGTEC Systems (formerly TEC Systems) offers:

* Over 30 years of experience in the design, production and after-sale service
of VOC oxidation systems for the printing, packaging, converting, coating,
food and chemical industries.

» Unmatched expertise in a complete range of VOC oxidation equipment
technologies with an installed base of over 1,000 catalytic, 500 thermal
recuperative, and 500 thermal regenerative units.

MEGTEC'’s experience, process knowledge and product range allow us to

work with you to deliver an optimum solution that meets your exact needs.
Call us and find out how we can help you.

WEBLINE & ENVIRONMENTAL TECHNOLOGIES
Call 1-800-799-5450 or 1-920-337-1579

830 Prosper Road P.O. Box 5030 De Pere, WI 54115-5030
www.meglec.com A Sequa Company

Catalytic Regenerative Recuperative
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more robust material media, HEPA filters
are now used to remove other types of
fine airborne particulate matter.

HEPA filters certified for 99.97 percent fil-
tration efficiency at 0.3 pm are expensive as
they actually trap most penetrating particles
in the range of 0.07 to 0.3 pm. So to extend
the effective life of a HEPA filter beyond a
couple of years, contaminated air is com-
monly drawn initially through a fiber filter,

A high-efficiency
particulate air (HEPA)
filter rated for 99.97
percent filtration
efficiency at 0.3 pm is
needed to remove fine
dusts, pathogens and
spores from indoor air.

which is much cheaper to replace, in order
to remove the coarse particles larger than 10
pm. Recent development of cleanable HEPA
filters made from more durable filter media
has further increased effective filter life to
more than 20 years. Cleanable HEPA filters
are usually cleaned in place whenever the
need arises using a mobile vacuum system to
remove and contain particulate matter.

Various simple approaches are helpful
to reduce the concentration of pathogen-
carrying particles in rooms with no air
conditioning, and some of the techniques
are also applicable to air conditioned
buildings. Dilution ventilation of a room
can be accomplished by opening a win-
dow and turning on a fan, recognizing
the outdoor air may not be free of
pathogens and allergens. When outdoor
air is too cold or too hot to comfortably
open windows, a portable air cleaner can be
used to move stagnant air around in a room
and to remove airborne dust particles
through a HEPA filter. House cleaning caus-
es resuspension of dust particles that can be
minimized by using a vacuum cleaner with
a HEPA filter, in addition to the collection
bag or dust bin, to control particle emis-
sions. Also, dusting cloths and floor mops
can be sprayed with a dust-holding aerosol
to enhance their dust collection. @&

Richard A. Sullivan, PE, is a geoenvironmen-
tal consultant in Orange County, Calif.

For more information circle 173 on card.
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APPLICATIONS

* Automotive
* Converting
* CPI/HPI

* Food

* Metal Decorating

¢ Pharmaceutical

¢ Plastics/Composites

* Pulp/Paper Mills

» Waste Water Treatment Plants
¢ Wood Dryers/Presses

¢ Others

CoNTROLS FOR
* VOCs
¢ Air Toxics
¢ HAPs
* TAPS
¢ Odors

¢ Other Air Emissions

‘
'

BroAD ProODUCT LINES, INCLUDING

* Thermal Oxidizers

Regenerative (RTO)

Recuperative

Direct Fired
¢ Catalytic Oxidizers

Regenerative (RCO)

Recuperative

Thermal Caralytic Oxidizers (TCO™)
* Adsorption Systems

[

Zeolite
Carbon
* Secondary Heat Recovery Systems -
* Ancillary Gas C lemmg,/()ond:tfemng Systems  Pharmaceutical g Surface Finishing
LEADERSHIP TECHNOLOGIES v ;
¢ Combustion PBRFORMAN& DRIVEN ‘ -f?’r
* Refractories “EXTENSIVE PROCESS KNOWLEDGE W
. * High Temperature Systems LARGEST MOST EXPERIENCED ENGINEERING TEAM IN THE INDUSTBXQ
* Heat Recovery s COMPLETE AFTERMARKET SERVICES | #f
¢ Capture Systems i
E .%%iorpmm y i Our ONLY BusINEss SINCE 1925 &
41 *Absorption Ovm 2,400 INSTALLATIOIEI.Sa
| * System Safety
E- * Systems Integration
SMITH ENVIRONMENTAL CORPORATION
2837 East Cedar Street, Ontario, California 91761 © Sales: 1-800-959-5732 © Tel: (909) 923-3331 * Fax: (909) 947-200¢
Since 1925 Internet Address: www.smithenv.com ® e-mail: sales@smithenv.com
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CLEARING UP PROBLEMS

urbidity measurement—a qualitative
Tmeasure of the clarity of water or a

liquid—is one of the best indicators of
water quality available to any environmental
laboratory or industrial testing bench. It is a
significant tool for processes taking in water,
such as drinking water treatment facilities;
food and beverage operations; and the chem-
icals, manufacturing and power industries
requiring high quality process water. Accu-
rate turbidity readings help define the extent
of treatment and filtration required and help
control final product quality. Local or federal
regulations require turbidity monitoring of
wastewater treatment facilities and industrial
processes discharging water to the environ-
ment, to evidence proper treatment and to
limit pollution. Achieving accurate and con-
sistent turbidity readings at very low levels
requires proper instrument calibration and
good testing technique.

34 Environmental Protection

What is turbidity?

The popular analytical reference, Standard
Methods for the Examination of Water and
Wastewater, jointly published by the Ameri-
can Public Health Association (APHA), the
American Water Works Association
(AWWA) and the Water Environment Feder-
ation (WEF), defines turbidity as an “expres-
sion of optical property that causes light to
be scattered and absorbed rather than trans-
mitted in straight lines through the sample.”
Turbidity does not directly quantify the sus-
pended particles in your water; instead, it
measures the scattering effects particles like
microbial organisms and non-microbials,
such as silt, clay, organic matter and colloids
have on light.

Light scattering and the resulting turbidity
measurement are affected not only by the
amount of particles present but also by their
size, shape and makeup. For example, light

e key to treatment efficiency and
pollution control in water and wastewater treatment

WITH TURBIDITY TESTING

By Ann Foster, Michael Sadar, David Gustafson and Julie Schlegel

scattering increases as particle size increases
and as the difference in refractive index
between the particle and the water increases.
At a certain particle concentration, light scat-
tering multiplies, and absorbence by those
particles begins to occur. Although these rel-
ative dynamics may be more than you care
to know about particles and light scattering
in water, you will understand why certain
guidelines apply to the turbidity test.

The measuring system

Modern turbidity measurement methods
use the nephelometer, a turbidimeter mea-
suring scattered light with a photodetector
90 degrees to the incident light. Readings
are expressed as nephelometric turbidity
units (NTUs). Alternative procedures may
use a colorimeter or spectrophotometer,
which measures light transmitted through a
sample with a detector 180 degrees to the

September 1998
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incident beam. The value in this case is
expressed as formazin attenuation units
(FAU). The different optical methods—
reflectance in a nephelometer and light
attenuation or absorbance in a photome-
ter—can result in different readings,
depending on the size, shape, color and
refractive properties of particles in the sam-
ple. The photometer also is limited in mea-
suring transmitted light at high or low tur-

sized from 0.01 to 10 microns, a profile that
best represents the variety of natural partic-
ulates in your sample and most closely
mimics the light scatter of your sample.
Non-formazin alternative standards, even if
accepted by EPA, do not provide this parti-
cle profile, so it is reasonable to expect a
discrepancy in values when comparing their
light-scattering effect to that of formazin.
Further, varying lots of formazin pro-

Read the nephelometer operator’s manual
to avoid the handling and sampling errors and
the higher NTU readings that result.

bidity levels and is not recommended for
samples with less than 20 NTU.
Instruments are calibrated using stan-
dards of formazin polymer, stabilized for-
mazin or styrene divinylbenzene copolymer
beads. Most manufacturers base their neph-
elometer software algorithms on formazin
calibration, accepted by the U. S. Environ-
mental Protection Agency for compliance
testing for more than 20 years. The for-
mazin polymer contains a highly repro-
ducible range of irregularly shaped particles

duce statistically reproducible nephelo-
metric, (90-degree) scatter of white light,
regardless of the make or model of neph-
elometer. Therefore, portable, laboratory
or process nephelometers properly cali-
brated with formazin or stabilized for-
mazin can provide the comparable read-
ings you may need in the field, quality
control lab or process building.

Calibrate correctly
The relationship between particle light scat-

tering—and the resulting turbidity measure-
ment—is linear from approximately 0.012
NTU to 40 NTU, so an accurate calibration
standard used anywhere in that range will
yield an accurate calibration even at levels
less than 0.5 NTU. The key is to use an
accurate calibration standard. The effects of
instrument stray light, dilution water, volu-
metric transfer and contamination will like-
ly contribute at least 0.2 NTU error when
preparing a fresh formazin standard solu-
tion, even in the best of situations. Table 1
illustrates how this error increases as the
targeted standard solution value decreases.

So even if you are measuring samples at
0.5 NTU or less, use a 20-NTU formazin
solution to calibrate your instrument, or
the standard value cited in the instrument
manual. Prepared, stabilized formazin,
with a 1-year stability, eliminates the need
for standard preparation and likely cali-
bration error. Recently, a method using
stabilized formazin as a primary standard
for turbidity measurement of water and
wastewater was accepted by EPA.

Validate your 20-NTU calibration, using
stabilized formazin verification standards
quality-controlled to values of 0.30, 0.50 or
1.0 NTU. These verification standards are
used to check your calibration but are not

THE BEST AID TO
_ DIGESTION

FloMag® & MagneClear®
Magnesium Hydroxide

Just the right buffered pH control for aerobic and

anaerobic digesters

Non-hazardous, non-corrosive alkali that is safe to handle
More alkalinity and pH control - pound for pound - than

other alkalis

For all your water neutralization and metal removal requirements,
call Martin Marietta TODAY for magnesium-based solutions!

Martin Marietta
lhgn:sla Specialties M

Martin Marietta Magnesia Specialties Inc.

P.O. Box 15470 ¢ Baltimore MD 21220-0470 - 800-648-7400 o FAX: 410-780-5777
Website: www.martinmarietta.com
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by Babcock

S »

SBR Wastewater Treatment Plants
for Domestic, Municipal & Industrial Applications

For More Information Contact:
Babcock Water Engineering, L.P.
15707 Rockfield Blvd., Suite 333
Irvine, CA 92618
Phone: 714-472-9110 + Fax: 714-472-9210
E-Mail: wastewater@sbrcass.com
http://www.sbrcass.com

See us at WEFTEC, Booth "2135
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No more oxygen sensors
to replace!

R

The Litton Oxygen Hazard
Monitor utilizes a ceramic, long
life, drift free oxygen sensor.

The Litton Oxygen Hazard
Monitor is field proven technology
that eliminates the logistics of
replacing consumed electro-chemical
oxygen sensors, forever.

Plug the monitor into any standard
3-prong 115 VAC outlet and start
monitoring at risk areas for oxygen
depleted or enriched conditions.
Includes audible and visual alarms.

Litton
Life Support

Attn: Litton Commercial
Products

P.O. Box 4508

Davenport, IA 52808-4508

Ph: 1-800-553-1860

Fax: 1-319-383-6125
Email: deantrill@littonls.com
Web: hitp://www.litton.com
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used to actually calibrate the instrument.
Use them often to check instrument stability,
repeatability and possible lamp degradation

20.0 202
20 22
1.0 1.2
0.5 0.7
02 04

Percent error How the
instrument reads
a 0.3-NTU
sample (NTU)

1.0% 0.303

10% 033

20% 0.36

40% 042

100% 0.6

Further accuracy

Your nephelometer operator’s manual con-
tains instructions that must be observed
to obtain an accurate low-level turbidity
measurement. Short cuts can cause falsely
high readings that fall outside your dis-
charge regulations. Read the nephelome-
ter operator’s manual to avoid the han-
dling and sampling errors that can con-
tribute scratches, dust, fingerprints and
air bubbles to your cells and samples—
and the higher NTU readings that result.
Once you incorporate proper instrument
calibration and testing technique in your
program, those valid turbidity readings
will help you control your product,
improve your process and be ready for
compliance when your pollution control
regulator calls.

Ann Foster is the director of Strategic
Information Services, Michael Sadar is the
application scientist, David Gustafson is
the coordinator of regulatory affairs, and
Julie Schlegel is the marketing technical
writer of Hach Co. in Loveland, Colo.

For more information, circle 174 on card.
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Safety of formazin
products in
turbidity
measurement

Some laboratory professionals have
questioned the safety of using for-
mazin in turbidity test calibration
because one of its ingredients—
hydrazine sulfate—is defined as a haz-
ardous substance by some state health
agencies. However, while one of the
raw materials of formazin is a suspect-
ed toxic substance, the residual of this
material in final formazin and stabi-
lized formazin products is well below
pre-synthesis concentration. Further,
newly available quantitative analysis
and toxicity information about the
final products support the fact that no
shipping, handling or disposal regula-
tions have applied to formazin during
more than 20 years’ use as a primary
turbidity standard. The information
described here supports the fact that
formazin and stabilized formazin are
safe to use as primary turbidity stan-
dards. Popular analytical references,
such as Standard Methods, U.S. Envi-
ronmental Protection Agency Method
180.1 and American Society of Testing
Materials (ASTM) Annual Book, detail
the procedure for preparing stock
4,000-NTU formazin standard.
Hydrazine sulfate is the limiting
reagent in this well-defined synthesis
reaction and, theoretically, will react
completely during synthesis. Only very
low residual concentrations—low
parts per million (ppm)—should exist
after polymer formation. Stabilized
formazin products are prepared by
diluting this stock formazin standard
with a slightly different diluent formu-
lation (U.S. patent number 5777011).
However, quantitative analysis of
hydrazine in final formazin or stabi-
lized formazin standards, using tradi-
tional colorimetric methodology, is
very difficult. Investigators with the
U.S.Army Corps of Engineers detailed
in a research publication released to
the public in 1996 that hydrazine can
be detected in water matrices ranging
from distilled water to heavily conta-
minated wastewaters and in soil
extracts using ion chromatography
coupled with electrochemical detec-
tion. This methodology, applied to for-
mazin stock solution and its dilutions
by an independent investigating labo-
ratory, shows less than 3.5 ppm exists

September 1998

in finished formazin and stabilized for-
mazin standards. The head space of
formazin and stabilized formazin prod-
uct bottles was evaluated using a
method recommended by National
Institute for Occupational Safety &
Health (NIOSH) as a standard method
for detecting a test article in air.
Range of detection tubes was 0.2 ppm
to |0 ppm hydrazine. Testing showed
no positive response, indicating that
hydrazine was too low to detect or

not present. Single oral dose toxicity
investigation by M. B. Research Labo-
ratory in Spinnerstown, Penn.,
revealed the LD50—the dose shown
to be lethal to at least half of the
laboratory rats given the test arti-
cle—to be greater than 5,000 mil-
ligrams per kilogram of body weight.
The U. S. Occupational Safety and
Health Administration and Canada’s
Workplace Hazardous Materials Infor-
mation System (WHMIS) both regu-
late for toxicity those chemicals with
LD50 values up to 500 mg/kg. The
more-stringent European Union’s
Classification and Packaging of Dan-
gerous Substances regulates chemicals
with LD50 values up to 2000 mg/kg.
With an LD50 value greater than
5,000 mg/kg, formazin and stabilized
formazin are not toxic according to
OSHA,WHIMIS and European Union
dangerous substances regulations.
These products not only provide

the most accurate turbidity calibration
for water analysis but also are safe

to use. As with any chemical, com-
mon chemical handling practices

and good laboratory procedures
should be observed.

150 12000

PROCEDURES
& BOOKS

IS0 14001 REQUIREMENTS

61 Requirements Checklist
And Compliance Guide
138 Pages Hardcover Book - $49.

IS0 14001 AND THE LAW

Legal Guide for the Implementation
of the Environmental Management
Standards

168 Pages Hardcover Book - $59.

ENV PROT

IS0 14001 PROCEDURES

Environmental System Manual
And Operational Procedures

Book, copyright permission, and computer

software - 8290 »ilable Fall 1998

IS0 14001 IN OUR COMPANY

Self-study Course
for Personnel

32-Page Booklet, Test and Certificate - $9.

Visit our site at

www.AQACO.com

or
Call (800) 600 3601

or fax this ad with your card to

(626) 796 9070
We will fax you back more information

FREE PREVIEW!!!
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AQGA Company
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- Premium
protection

Part two in a two-part series on learning the basics about environmental

insurance so you can ensure that your company receives the best coverage at

the lowest price

n our July issue, part one of this arti-

cle explained the differences between

surplus lines versus admitted policies,

claims made versus occurrence poli-
cies, payroll versus receipts and auditable
versus flat premiums.

Minimum annual

and earned premiums

These two terms are often confused. The min-
imum annual premium is the smallest premi-
um insurers will charge for issuing a policy. In
Exhibit 1, the quoted premium, based on
projected revenues of $3 million dollars, was
$7,500. Because the minimum annual premi-
um was also $7,500, there would be no
return premium even if annual receipts fell
below the projected $3 million. Auditable
policies often have a minimum premium
equal to the quoted premium, eliminating the
possibility of any return.

The minimum earned or retained premi-
um only becomes an issue when a policy is
canceled midterm. It simply is the minimum
amount the insurance company will retain,
regardless of how quickly an insured cancels
their policy after coverage is bound. Mini-
mum earned premiums generally range
between 25 to 35 percent, and may some-
times run as high as 50 percent of the mini-
mum annual premium. In few cases, cover-
age may be quoted with a 100 percent mini-
mum earned premium when dealing with
risks presenting significant short term expo-
sures. When considering premium financing,
it is important to understand the insurer’s
guidelines concerning midterm cancellation,
as they determine the down payment
amount, interest rate and available payments.

The pollution endorsement
Insurance companies offer varying degrees

38 Environmental Protection

of coverage for environmental incidents.
However, the extent of protection provided
varies significantly. When a proposal states
that pollution is included, you must deter-
mine exactly what coverage is being provid-
ed and for what exposures. Request sample
copies of proposed endorsements and poli-
cies and ask your agent to define the cover-
age and protection.

For example, an insurance company spe-
cializing in coverage for petroleum mar-
keters offers pollution coverage under their
general liability, but only for bodily injury
(BI) and third party property damage (PD).
The policy excludes coverage for all remedi-
ation and excludes BI&PD for commercial

exposures, offering it only for their residen-
tial fuel oil customers. In contrast, other
companies offer full pollution coverage for
both commercial and residential customers.
This difference could mean the difference
between an insured party remaining in busi-
ness or filing bankruptcy.

A pollution exclusion is a common cov-
erage deficiency in environmental profes-
sional liability policies. While such a gap
would seem obvious, it is found with sur-
prising frequency. Many small consultants,
interested only in premium savings, merely
want to obtain a certificate of insurance to
comply with contract bid requirements. A
company would be better advised to invest

Exhibit 1
Insured: ABC Environmental Services
Operations: Storage tank removal and installation; remediation services
Receipts: $ 300,000 (Projected)
$ 300,000 (Audited)
$ 50,000 (Additional)
Insurance Insurance
compan company B
(Surplus lines) (Admitted)
Quoted premium (rate) $ 7,500.00 (2.5%) $ 7,500.00 (Flat)
Policy fee $ 150.00 $ 0.00
SL taxes (3%) $ 22950 $ 000
$ 7.879.50 $ 7,500.00
Add. (Audit) premium (2.5%) $ 1,250.00 $ 000 (Flat)
SL taxes Add. premium $ 3125 $ 000 (Admitted)
Final premium $ 9.160.75 $ 7.500.00
Charge for additional insureds (2) $ 300.00 $ 000 gBdl: r:l::t)
Total cost of insurance $9,460.75 $7,500.00
Minimum annual premium $ 7,500.00 (Auditable) $ 7,500.00 (Flat)
Minimum earned (25%) $ 1,875.00 $ 1,875.00
Additional insureds (each) $ 150.00 $ 0.0 (Blanket)
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GASTEC' GAS DETECTION & WATER ANALYSIS TUBES

Sulfide lon Tubes for
On-the-Spot Sulfide Analysis
in Water Samples

e Single-Stroke Operation

e Direct-Reading Tubes

* Ergonomically Designed Pump
¢ Fail-Safe Handle Lock

¢ Lifetime Pump Warranty e Direct Reading / Length of Stain

o Single Step Ease of Use
3 s ¢ Instantaneous Results
Direct reading detector tubes % o cmecsrio LoD it
i o Works by Capillary Action
3l.'3 available for over 300 * Portable, Field-Proven Reliability
airborne gases and vapors  Fail Safe Operation
* Four Ranges Availahle

SENSaiexT GAS MONITORING SYSTEMS

e Detects a Wide Variety of Gases
¢ Non-Intrusive Calibration

¢ Auto Sensor Recognition

e User Selectable Alarm Levels

¢ Easy-to-Read Displays

o Intrinsically Safe

e Password Protected

Sensidyne, Inc. » 16333 Bay Vista Drive  Clearwater, FL 33760
800-451-9444 * 813-530-3602 » Fax 813-539-0550 » www.sensidyne.com
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Have you checked on

your catalyst lately?

a little more for complete protection, than
to waste the premium buying a certificate

by or on behalf of the consultant. Consul-
tants and contractors should avoid such

for a policy providing no coverage. Some restrictive forms.

At Specialized Environmental
Services, 25 years of experience
means that we are fully qualified
to repair and replace catalyst
components in virtually any sys-
tem of any size, design or manu- |
facturer.

Scheduled or as needed ser-
vice to clean and replace cata-
lyst modules and radiant dif- |
fusers can be provided with fast |
turnaround of parts.

‘ In addition, a wide range of |
| replacement parts are in stock, |
and custom components are read-
ily constructed when necessary.

| : insurance for a

Call Today!

Your insurance representative
Selection of your insurance agent must
focus on his or her experience in the envi-
ronmental insurance market. If you
already have a firm relationship with a
general agent, ask him or her to seek the
assistance of an environmental specialty
broker. Do not assume that a representa-
tive at a bigger insurance firm is better
than one at a smaller firm. An agency that
advertises that it specializes in this, that
and everything else, is really saying “we
don't specialize in anything.” Choosing an
agent who writes insurance for all busi-
ness puts you back to square one—deal-
ing with a generalist.

A company would be
better advised to
invest a little more for

complete protection

than to waste the
premium buying a
certificate of

pOIiCY providing no Keith Cannon, ARM, is vice president of
Morgan-Marrow Environmental Insurance, a
wholesale broker located in Virginia Beach,
Va., specializing in all lines of coverage and
specialty programs for environmentally relat-

ed business.

Specialized Environmental Services coverage.

195 Marilyn St. \
East Islip, NY 11730

(516) 224-7938
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professional liability policies exclude any

liability from contracting work performed For more information circle 175 on card.

PHOENIX
Specializing in the design of dewatering systems
to eliminate industrial and municipal waste water
sludge handling problems.

Problem sludge can give anyone a headache. That's why
the Dorr-Oliver ODS® transfer pump - the no headache
heavyweight - is so popular. This heavy-duty, air-operated
diaphragm pump will efficiently transfer any type of sludge

- be it delicate and unstable, volatile, highly concentrated or
unusually viscous. The ODS is build for long-term, heavy
duty industrial performance.

Belt filter presses from
0.8 to 3 meters

Filter presses
Table thickeners

Mobile & skid-mounted
units

Added advantages of the ODS: it can be run dry, is leak-
proof, adjustable while in operation, capable of handling
tough corrosives and abrasives. Plus, it handles tempera-
tures up to 200 F and sludge as heavy as 6 to 8 %.

SS & other special
construction available

We offer laboratory and on-site pilot testing

Once installed, this low-maintenance pump requires almost
no attention. It can be automated to match capacity to
process requirements. So, if you need a heavy-duty transfer,
pump, ask for the ODS - the no headache heavyweight.

Call us for all your dewatering needs

PHOENIX Process Equipment Co.
2402 Watterson Trail @ Louisville, KY 40299
Phone: (502) 499-6198 e Fax: (502) 499-1079
For further information, write: Dorr-Oliver Incorporated E-Mail: phoenix@dewater.com
101 Carleton Avenue, Hazleton, PA 18201

.‘ or call (717) 455-2051, x246
DORR-OLIVER

Rising to meet the need
[ ) 0 sing t t

The no headache heavyweight

See us at WEFTEC, Booth #2202
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WHY WASTE IT...
WHEN YOU CAN TURN IT
INTO PROFIT!

Econo Silo™ Totally enclosed SludgeMASTER® Dryer dehydrates sludge
biosolid treatment for the complete and turns biosolids into a high quality
and rapid production of compost. nutrient rich Class “A” soil amendment.

DAVIS PROCESS

US.FILITER
| oansmoass |

Taking care of the world's water.

Composting or drying, U.S. Filter/Davis Process combines innovative
technology with product expertise. With more U.S. plants in operation
than any other company, U.S. Filter/Davis Process can offer the most
effective and optimum solution. All systems require minimal operator
attention and produce a Class “A” marketable product that meets

EPA 503 Regulations. So don’t haul it and dump it! Let us turn your

EconoBay™ provides the optimum
composting system for the smaller biosolids management into a profit generating program. For details,

quantity generators of biosolids.

contact U.S. Filter/Davis Process, 2650 Tallevast Road, Sarasota, FL
34243, Phone: (800) 345-3982 toll free. Fax: (941) 351-4756.

Website http:/www.usfilter.com * E-mail: harrisb@usfilter.com
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The next step in

environmental
investigations

Computer forensics takes the investigation of environmental violations high-tech

with the latest in electronic information recovery techniques

Earl E. Devaney, Johnny Lee and Martin D.Topper, PhD

begin assembling in a deserted parking
lot behind a fire station. The team

leader gathers federal, state and local law
enforcement officers together. Assignments,
building diagrams and entry plans are
issued to a variety of personnel wearing
jackets emblazoned with the names and
insignia of their agencies. Last minute
checks are made of protective clothing that
guards against exposure to hazardous sub-
stances. Everyone is ready to go, including
the seized computer evidence recovery spe-
cialists (SCERS). The involvement of com-
puter evidence recovery specialists is a
clear signal that the investigation of envi-
ronmental violations has gone high-tech.

Given the world’s increasing reliance on
computers to store and process data, The
U.S. Environmental Protection Agency’s
Office of Criminal Enforcement, Forensics
and Training (OCEFT) anticipated that
investigations conducted by its staff would
uncover altered computer records used to
hide evidence of environmental violations.
Therefore, OCEFT’ National Enforcement
Investigations Center (NEIC), located in
Denver, Colo., created a team of highly
skilled computer specialists trained in foren-
sic data analysis, computer seizure and data
recovery. In addition, NEIC has begun
developing new tools for gathering electron-
ic evidence of environmental violations, so
that NEIC can provide state-of-the-art foren-
sic services into the 21st century.

NEICs Computer Forensics Team (CFT)

I n the predawn hours, cars and trucks
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uses the latest information recovery tech-
niques combined with expert knowledge of
pollution control technologies to gather evi-
dence of civil and criminal violations of
environmental laws and regulations such as
illegal or unpermitted discharges, falsifica-
tion of continuous emission monitoring

Using software
specifically developed
for law enforcement,

the mirror image is
run through a series
of programs that
produce reports that
verify that the data
seized was not altered
during restoration
and examination.

reports and failure to perform required envi-

ronmental measurements. The CFT is com-
posed of four members who intimately
understand IBM and Macintosh operating

systems, are experts in laboratory automa-
tion, and are skilled in computer network
administration. The team includes computer
specialists and a certified financial analyst.
Some CFT members have computer experi-
ence that dates from the 1960s, and all
CFTs can collect and analyze evidence from
both obsolete and cutting-edge information
systems. In addition, all team members have
completed training courses at the Federal
Law Enforcement Training Center (FLETC)
and are FLETC-certified seized computer
evidence recovery experts.

Evidence

Obtaining evidence of environmental viola-
tions from computers can pose complex
problems. These problems can be more dif-
ficult to solve than those presented by data
seizures from personal computers used in
typical white-collar crimes like false billing.
The increased complexity arises from the
fact that computers at industrial facilities,
like metal plating shops, petroleum refiner-
ies or electrical power plants, are frequent-
ly integral parts of larger information sys-
tems.

These industrial computer systems can
include any combination of mainframes,
minicomputers and personal computers,
each of which may run a variety of operat-
ing systems. In addition, they can have
extremely complex control systems. Evi-
dence of a violation may be secreted in mis-
labeled, deleted or otherwise hidden files
stored in any component of the computer
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system, including the company’s computer
network, the individual workstations of its
employees, the interfaces between these sys-
tems or the automated systems that control
industrial processes. In addition, the pollu-
tion control devices, discharge monitoring
networks, laboratory instruments and the
business records of the enterprise may also
contain important information about crimi-
nal activity. When this is combined with the
fact that many violators are skilled comput-
er operators who are experts at manipulat-
ing data, the search for evidence can quickly
become very difficult.

Search warrants

The key process in executing a search war-
rant for computer evidence involves mak-
ing “mirror” images of hard drives. A mir-
ror image is not a routine backup. It is a
bit-by-bit copy that is an exact duplicate of
the hard drive that contains any hidden
and deleted files. Once created, the mirror
image is then “streamed” onto disk drives
that contain removable one gigabyte car-
tridges. This process is relevant to all com-
puter data, including memory systems that
support e-mail, local area networks and
other network operations.

During the execution of the warrant, CFT
members document the seizure process. The
presence of the computers at the scene must
be recorded to establish the relationship of
seized data to the computers and to their
operators. Such documentation includes the
computer brand and model, configuration,
special markings and serial number. Dia-
grams are created that show the locations of
the seized computers and names of the
users. Photographic evidence can also be
useful 1o establish the presence of seized
computers at the scene where the warrant
was served. Computer users, information
systems personnel and network administra-
tors are interviewed regarding passwords,
the design and use of the network operating
system, the type of e-mail system and any
other information that can reveal how data
is stored and retrieved in the suspects com-
puter system

Laboratory analysis

Once the mirror image of the data from the
company’s hard disks has arrived in the
computer forensics lab, it can be restored
to a clean hard drive. Using software
specifically developed for law enforcement,
the mirror image is run through a series of
programs that produce reports that verify
that the data seized was not altered during
restoration and examination. Software utili-
ties are then used to restore all recoverable
deleted or erased files and to examine all
areas of the disk for evidence.
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When all the seized data files have been
identified and recovered, the data is written
to a write-once, read-many CD-ROM. The
data can then be examined using a variety
of software packages. Commercially avail-
able software tools enable CFTs to view and
print virtually any file with full formatting
intact, regardless of the application that cre-
ated the file. A highly advanced search wtili-

ly uses state-of-the-art techniques to quickly

and accurately search any IBM-compatible
PC, floppy disk or hard drive for evidence
For example, an entire hard drive can be
searched, including deleted files and other
hidden areas, for a specific sample number
or key word.

Once the data has been transferred in the
lab, a variety of techniques is available to
analyze it. NEIC used “reverse engineering”
in a recent case, which helps determine if
recovered data is the result of an illegal sim-
ulation. For example, suppose the CFT
learns that the suspect company allegedly
manipulated data reports to a regulatory
agency in order to create the appearance
that they have remained in compliance.
Upon further investigation it is discovered
that the company is using a computerized
system to automatically gather, analyze and
report the information directly to the regu-

Continued on page 59
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ore than a decade ago, American Safety

had.the vision to protect contractors,

consultants and facility owners against
environmental remediation liability.

We have the expertise and experience to
solve the insurance problems facing the
environmental services industry.

Contact an innovative, specialty msurance
leader providing superior coverage and
unparalleled service.

Rated ‘A” (Excellent) by A.M. Best

(800) 388-3647

AMERICAN SAFETY

INSURANCE GROUP
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materials In

Understand the options available for storing hazardous waste and feedstock chemicals

hether you deal with hazardous
eredslock chemicals or hazardous

waste, the storage of these materials
could be disastrous if proper procedures are
not followed. Numerous containers and
buildings exist to accommodate storage of
these materials. Before a
company can decide
how to store the materi-
als, its personnel must
first know and under-
stand the laws that gov-
ern the process.

The storage of haz-
ardous chemicals is
something that almost
all manufacturers face
because so many raw materials are haz-
ardous. One set of rules related to the storage
of these materials is covered under the Emer-
gency Planning and Community Right to
Know Act of 1986 (EPCRA). EPCRA requires
states to establish a process for developing
local chemical emergency preparedness pro-

44 Environmental Protection

By Kristie L Guillotte

grams and to receive and disseminate infor-
mation on hazardous chemicals present at
facilities within local communities.

The storage of hazardous waste is regulat-

ed by the U.S. Environmental Protection
Agency under the Resource and Conserva-

The storage of hazardous chemicals
is something that almost all
manufacturers face because so many
raw materials are hazardous.

tion Recovery Act (RCRA), which is set out
in 40 Code of Federal Regulations (CFR) parts
260 through 299.

Storing waste
EPA requires hazardous waste to be stored
according to specific guidelines. Contain-

ers, such as 55-gallon drums, must be
labeled with the words “hazardous waste”
and include the date the waste was gener-
ated. A container made of or lined with a
material that is compatible with the haz-
ardous waste to be stored should be used.
The containers holding
hazardous waste should be
closed during storage,
except when adding or
removing waste. Do not
open, handle or stack con-
tainers in a way that might
rupture them, cause them
to leak or otherwise fail.
Inspect areas where con-
tainers are stored at least
once a week. Look for leaks and deteriora-
tion caused by corrosion or other factors.
Maintain the containers in good condi-
tion. If a container leaks, put the haz-
ardous waste in another container. Do not
mix incompatible wastes or materials
unless precautions are taken to prevent
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certain hazards, such as reactivity that
leads to explosions or auto-ignition.
Aboveground storage tanks (ASTs) must
also be labeled with the words “hazardous
waste.” Use ASTSs 1o store waste that will not
cause a tank or its inner liner to rupture,
leak, corrode or fail. Tanks that have an
automatic waste feed should have a waste
feed cutoff system or a bypass system for use
in the event of a leak or overflow. Discharge
control and monitoring equipment and the
level of waste in uncovered tanks must be

inspected at least once a day. Inspections for

ignitable or reactive wastes, use the National
Fire Protection Association’s (NFPA) buffer
zone requirements. These
requirements specify distances
considered to be safe buffer
zones for various ignitable or
reactive wastes and can be found
on the Internet at www.nfpa.org
Two leet of freeboard—space at
the top of each tank—in uncov-
ered tanks should be provided,
unless the tank is equipped with
a containment structure, a

leaks and other problems should be done
weekly. For covered tanks containing

drainage control
system or a stand-
by tank with ade-
quate capacity.

Locking up chemicals
Containment, fire protection
and segregation are the most
important aspects of a sound
hazardous chemicals manage-
ment program, according to
Mark G. Roer, sales manager of
Haz-Stor®, a division of Justrite
MIg. Co. These factors help in
the selection of the appropriate
locker for storing, accumulating or dispens-
ing such chemicals.

PHOTO COURTESY OF HAZ-STOR

“Choosing a hazardous materials storage
locker depends on four primary factors,”

Roer said. The first is the volume of the
chemical involved. Lockers usually have the
capacity to hold two to six 55-gallon drums
or can be custom designed to hold more.
The size of the containment sump depends
upon the volume of the chemical stored.
For example, two drums with 55-gallon
capacity have a 60-gallon sump capacity
and exceed EPA requirements. The second
factor to consider is the type of chemicals
being used and whether they are flammable,
combustible, corrosive or toxic. The charac-
teristics of the chemical determine the spe-

WASTE NOT.

treatment. DAF clarification is universally known as the best,
most cost-effective method for separating fats, oils, grease, and

a host of other solids from a waste stream. The net result is

3300
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That's the cry heard
throughout the world
today. And that's why
Precision Environmental
Systems presents the
DAF (Dissolved Air
Flotation) Clarification

System for wastewater

PRE
ENVIR

CISI
ONMENTAL
SYSTEMS

East Pythian, P.O. Box 668 Springfield, MO 65801
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cleaner water for the environment. Closer adherance to EPA
standards. And very often a reclaimable by-product to help bolster
profits. As a division of Precision Stainless, Inc.(custom stainless
steel tank/equipment design and manufacturing since 1984),
Precision Environmental Systems customers receive state-of-the-art
wastewater technology coupled with Precision Stainless’ standing
as an industry leader. From start to finish, you'll receive the
kind of quality help you need to solve your wastewater problems.
Call today for more information on how Precision Environmental
Systems can help you. Because in a world where we all share
the same natural resources, we should all waste not.

Phone 417-865-2240 ¢ Fax 417-865-0906
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cific construction features required in the
lockers. The chemical application is another
issue to consider. For generators of haz-
ardous waste, lockers assist in a compliance
program while the waste is on site. When
storing virgin materials, specific construc-
tion features are required for the more dan-
gerous situation of dispensing certain chem-
icals. The final factor to consider is the spe-
cific outdoor location of the hazardous
materials storage locker. Local codes dictate
where to place a locker depending on the
type of construction. States usually follow
one of two codes—NFPA Code 30 or the
Uniform Fire Code (UFC) article 79, 80.
When flammable and combustible liquids
are stored, minimum distances are required
for locating the locker in relationship to
other structures. Both NFPA and UFC have
established standards to mandate minimum
distance needed from a property line, public
way or building on the same property.
NFPA also specifies through Standard 30
that lockers should not exceed 1,500 square
feet in gross floor area and include a spill
containment system to prevent the flow of
liquids from the structure under emergency
conditions. The containment system should
have sufficient capacity to contain 10 per-
cent of the volume of containers allowed or

the volume of the largest container,
whichever is greater.

Constructing buildings
No two manufacturers will design the same
kind of hazardous storage building, but there

buildings are gaining in popularity. These
buildings should be designed for the storage
of Class I, 1l and 11l flammable and com-
bustible materials and have a 2-hour bi-
directional fire-rated structure that complies
with UL Classification U425. Some other fea-

The containment system should have
sufficient capacity to contain 10 percent
of the volume of containers allowed or
the volume of the largest container,
whichever is greater.

are certain structural components that should
be found on all hazardous materials storage
buildings. These features include 10-, 12-
and 14-gauge steel construction, secondary
spill containment sump, steel or aluminum
grate flooring, three-point keyed latch, exteri-
or static ground, interior surfaces coated with
chemical-resistant epoxy and seismic tie-
down pads.

Fire-rated hazardous materials storage

tures to look for in a fire-rated building that
makes storage safer include 1-hour fire-rated
doors, which are UL classified and have UL
listed frame and hardware, gravity ventilation
system with UL classified fire dampers and
hazard labeling—U.S. Department of Trans-
portation placards or NFPA 704 rating signs
Safety Storage manufactures a building
designed for the storage and handling of
compressed gas cylinders. The Model

Your Flammables for Safety

A
A, e .

New a;;lnet [T tures:

BEVCO Fiberglass Buildings

ALL WELDED P

CONSTRUCTION
Stronger, more ri¢fl!

SUPERIOR

PAINT FINISH

Lead-free high gl
polyester hybrid (SIULEL

baked-on finish R

HEAVY DUTY
GALVANIZED SH
Adjustable 500 Iiy

FM Approved and meet OSHA and NFPA Code 30 specriticalionsA

Call or e-mail: sales@eagle-mfg.com for
Free CLAWS Regulatory Compliance Guide.

* One Piece
Molded Construction

¢ Maintenance Free
¢ Insulated

¢ Lightweight
 NEMA 3R Rated

High quality Fiberglass buildings designed for
all weather protection. Available in various sizes
and with several electrical/mechanical options.

BEVCQO
S

10605 W. Glenbrook Court
Milwaukee, WI 53224
Phone: 414/354-3100
FAX: 414 / 354-0441

2400 Charles St., Wellsburg, WV 26070
304-737-3171  Fax 304-737-1752
http://www.eagle-mfg.com
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1210FS Fire Shield™ 2-hour fire-rated
building has two banks of cylinder storage
racks designed for the storage of 46 cylin-
ders that are 9 inches in diameter by 60
inches in height. This building is equipped
with a gas sensor module, digital readout
controller, dry chemical fire-suppression
system and fire-rated doors to ensure prop-
er storage of compressed gas cylinders.
Climate-controlled hazardous storage mate-
rials are also proving to be beneficial in cli-
mates that are excessively hot or cold. These
buildings are more diverse and require a cus-
tom design, according to Ken Wilkins,
Safety Storage vice president of sales.
“There really isn't one package in cli-
mate controlled buildings to suit all users’
needs,” Wilkins said. “It depends on many
factors, such as the hazardous material to
be stored, the outdoor temperature and cli-
mate in the area where the building will be
located and the size of the building.”
Wilkins also said the trend among most
manufacturers is to use air conditioners and
fan-forced or convection heaters with a
built-in thermostat. Many also have outdoor
thermostats. This helps them regulate the
building’s temperature, so it is at the proper
level to coincide with its environment. In
extremely cold climates, the ceiling, floor,

walls and door of the building is usually
insulated to help maintain the proper tem-
perature for the material being stored.

Many accessories that are available for haz-
ardous materials storage buildings make the
process of storing raw chemicals or waste
easier. The containment shelves designed by
Shields Environmental contain a sump to
catch any leaks that might occur, a continu-
ous 2-inch lip to prevent articles from falling
and a drain with a cap to allow drainage
from shelves. Ideal Environmental Products
and Services manufactures platforms that
hold anywhere from one to 48 drums. The
platforms are constructed using 10-gauge
HRS and painted with chemical-resistant
epoxy paint. These platforms can be used
inside the storage building. Most manufac-
turers offer these types of accessories with the
same features.

The range of hazardous storage materials
is vast. Shopping for a hazardous storage
container, tank or building has become easy
because the market has grown and the
options are available. Educating yourself
about the laws governing hazardous storage
and being knowledgeable about the features
storage products contain is the best place to
start when putting hazardous materials in
their place. @

Kristie L. Guillotte is an assistant editor for
Environmental Protection magazine.

Information
and help lines

If you deal with the storage of haz-
ardous materials, keep these phone
numbers handy. Information and help
are available by calling these numbers.
+ RCRA 800-424-9346
* Superfund and EPCRA 800-535-0202
National Response Center 800-858-
7378
Chemical Transportation Emergency
Center (CHEMTREC) 800-424-9300
* Hazardous Waste Ombudsman 800-
262-7937
* Office of Hazardous Materials and
Transportation 202-366-4488
US. EPA Headquarters Library, Haz-
ardous Waste Collection Database
202-260-1355
Occupational Safety and Health
Administration 800-321-6742
U.S. Consumer Product Safety Com-
mission 800-638-2772

It’s About Time ... Your Time

Accurate, Ready-To-Measure Turbidity Standards
StablCal® Stabilized Formazin

Save Time!

Easy preparation
of calibration
standards

No dilution required
Error is minimized

Standards are
stable for a
minimum of one year

Available in bulk
or sealed vials
ranging from 0.30
to 4000 NTU

EPA-Accepted!

¢ Cited as a primary
calibration
standard in Hach
Method 8195, an
acceptable version
of EPA Method 180.1

¢ Can be used
Jor NPDES and
NPDWR reporting

¢ Can be used to
calibrate any
turbidimeter

Call us at 800-227-4224 today and request literature number 1531! Visit us at www.hach.com.

S-A995
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Water and
wastewater
management
software guide

AV Systems Inc.

4657 Platt Rd.

Ann Arbor, Ml 48108

(734) 973-3000

Product name: MIRS"

Features: Stormwater management,
groundwater management, drinking
water, wastewater, water quality, parame-

ters, permit tracking, reporting and demo.

Description: Manages outfalls, permit para-
meters, parameter limits and test data for
pretreatment, industrial water, wastewater
or stormwater permits. Tracks analytical
sample results for discharge calculation.
Generates daily, monthly and annual dis-
charge monitoring reports, trend analysis
and many other reports. Produces annual
release summary to water for Form R.
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Bureau of National Affairs Inc.

1231 25th St. NW

Washington, DC 20037

(800) 372-1033

Product name: BNAs CSCD

Features: Wastewater, permit tracking,
monitoring and reporting

Cost: Between $500 and $1,000

Description: Provides practical
discussions and step-by-step guidance
in plain English for federal and state

regulations covering air, water and waste.
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Computational Mechanics Inc.

25 Bridge St.

Billerica, MA 01821

(978) 667-5841

Product name: Hydrotrack

Features: Modeling and demo.

Cost: $1,490 for full version and $375 for
starter pack

Description: Produces water current and
pollutant transport models.

Product name: Oiltrack

Features: Modeling and demo.

Cost: $1,490 for full version and $375 for
starter pack.

Description: Oil spill trajectory simula-
tion software.

Product name: Transport Analysis

Cost: $500

Description: Solves transport equations
using the boundary element method.

Product name: PRISE

Features: Parameters and modeling.

Cost: $690

Description: Calculates air or waterborne
effluent dispersion.
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Daketa

Decision Support Software

Dakota Software Corp.

7 Tobey Village Office Park

Pittsford, NY 14534

(716) 381-8710

Product name: Dakota Auditor

Features: Stormwater management,
groundwater management, drinking
water, combined sewer, overflow,
wastewater, water quality, demo, regu-
lation updates and auditing.

Cost: $995

Description: Dakota Auditor is an
expert system combining a powerful
auditing tool with a comprehensive
regularly updated information resource.
Using Decision Tree Logic, it builds a
regulatory profile of a facility and pro-
duces targeted checklists that are
specifically applicable to individual
facilities. It captures and tracks com-
ments, findings and corrective actions,
prints customized reports and trains
personnel. The program covers federal
and state requirements with regular
updates and conforms to 1SO 14000.
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EcoAnalysis Inc.

221 E. Matilija St. Ste. A

Ojai, CA 93023

(800) 646-1461

Product name: EcoDB

Features: Stormwater management,
groundwater management, parame-
ters, permit tracking, monitoring and
reporting.
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Description: EcoDB is an environmen-
tal data warehouse system that han-
dles diverse data types. Features
include data entry and loading rou-
tines, queries, QA/QC, graphics,
links to third party software systems,
metadata and more, tailored to spe-
cific needs.

Product name: LabTRAQ

Features: Stormwater management,
groundwater management, drinking
water, combined sewer, wastewater,
water quality, parameters, permit
tracking, monitoring and reporting.

Description: LabTRAQ is a full-fea-
tured laboratory information man-
agement system. It automates data
handling, such as sample, work
assignment analysis, QA/QC, instru-
ment and reporting, for water,
wastewater and environmental labo-
ratories.

Product name: Pretreatment Infor-
mation Management System (PIMS)

Features: Stormwater management,
drinking water, overflow, combined
sewer, wastewater, parameters, per-
mit tracking, monitoring and
reporting.

Description: PIMS automates indus-
trial pretreatment program opera-
tions such as monitoring, permit-
ting, compliance and reporting.
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Essential Technologies Inc.

1401 Rockville Pike Ste. 500

Rockville, MD 20895

(800) 999-5009

Product name: PlantWare 32 Water

Features: Stormwater management,
groundwater management, drinking
water, combined sewer, overflow,
wastewater, water quality, parame-
ters, permit tracking, monitoring,
modeling, reporting and demo.

Cost: Varies

Description: PlantWare 32 water is an
integrated system that combines
sample tracking, calculations and
permit requirements with the ability
to generate regulatory and corporate
reports.
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Fourth Dimension Interactive,
a Dames & Moore Group Co.
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221 Main St. Ste. 600

San Francisco, CA 94105

(415) 896-5858

Product name: EMIS 2.0

Features: Storm water management,
groundwater management, drinking
water, combined sewer, overflow,
wastewater, water quality, parame-
ters, moni-toring, modeling, report-
ing and demo

Description: EMIS 2.0 runs against a
back-end Oracle or SQL server
database and is entirely Web-based.
It incorporates features that allow
Internet and intranet access to cor-
porate-wide environmental data.
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Hyprotech

2000 Oxford Dr. Ste. 610

Bethel Park, PA 15102
(412)833-4820

Product name: EpSelon

Features: Wastewater, modeling and
demo

Cost: Starts at $6,500

Description: EpSelon provides concep-
tual design, equipment selection and
troubleshooting of wastewater treat-
ment systems. Access search routines
and live equations are featured, as well
as an expert system and costing module
designed to provide information to
solve wastewater treatment problems.
Circle 183 on card.

Looking For THE WAy

To
ConTRroL CosTs

ACHIEVE
ENVIRONMENTAL
COMPLIANCE.

IMPROVE SAFETY
AND QuaALITY

Look To

With over 135 years of Global
Experience in Management
Systems, DNV’s proven
methodologies can integrate
Safety, Environmental, Quality
and Loss Control solutions
specifically addressing your
company’s needs.

Det Norske Veritas (U.S.A.)
Loss Control Management
3805 Crestwood Parkway
Suite 200

Duluth, Georgia 30096
PH: 1-800-486-4524

FAX: 770-279-0282
www.dnvda.com
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J.J. Keller & Associates Inc.

3003 W. Breezewood Lane

Neenah, Wi 54957-0368

(800) 327-6868

Product name: Keller-Soft EHS Advisor

Features: Reporting and demo

Cost: $279

Description: Encyclopedia approach to reg
ulatory and non-regulatory EHS concepts.
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KNEX Inc.

5570 Sterrett Pl. Ste. 208

Columbia, MD 21044

(410) 964-9900

Product name: iKNEX

Features: Stormwater management,
groundwater management, drinking
water, wastewater, water quality, para-
meters, permit tracking, monitoring,
reporting and demo.

Cost: Less than $1,000

Description: iKNEX is a net-based audit-
ing, self-assessment and issues tracking
software that includes audit protocols
and regulatory references.
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WATER QUALITY

Moniroring Systems For Frest, SaLt, Grounp & Waste Warers

data information systems.

ments.
(Call today and find out about
our new instruments that feature
easy sensor reconfigurations,
graphical data displays, new PC
software, memory, GPS, and
barometric pressure.

(e o)
HYDROLAB

Hydrolab offers several instrument systems to
make your monitoring tasks easy and reliable.
You may choose systems for simple field surveys,
remote datalogging at out-of-the-way monitoring
sites, or on-line integration with your existing

Rugged Hydrolab multiprobes provide simulta-
neous parameter measurement with just one
probe, reducing your need for multiple instru-

HYDROLAB CORPORATION

12921 Burnet Road * Austin, TX * 78727

Phone: 800-949-3766 or 512-255-8841 * FAX: 512-255-3106
Internet: www.hydrolab.com * Email: sales@hydrolab.com

A Member of the Environmental Instrumentation Group
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Knorr Associates Inc.

10 Park Place

P.O. Box 400

Butler, Nj 07405

(973) 492-8500

Product name: DataPipe™

Features: Groundwater management,
drinking water, wastewater, water
quality, parameters, permit tracking,
monitoring, modeling, reporting and
demo.

Cost: Varies by model and users

Description: DataPipe is a compre-
hensive, modular, multi-user Win-
dows-based program for collecting
and managing environmental, safety
and occupational health informa-
tion. Depending on the modules a
customer chooses, a DataPipe sys-
tem can perform one recordkeeping
and reporting function or many dif-
ferent tasks. Additional modules can
easily integrate with existing Dat-
aPipe systems as requirements grow.
DataPipe can store images as well as
conventional data. Major environ-
mental modules include MSDS,
NPDES, storage tanks, waste mani-
fests, emissions, chemical inventory,
permits, incidents and IH samples.
The system can be connected to
supported instruments for direct
data transfer.
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THE ENVIRONMENTAL SOLUTION

LFR Technologies

225 S. Cabrillo Hwy. Ste. 102-D

Half Moon Bay, CA 94019

(650) 712-7470

Product name: GreenSuite

Features: Stormwater management,
groundwater management, drinking
water, combined sewer, overflow,
wastewater, water quality, parameters,
permit tracking, monitoring, modeling,
reporting and demo.

Cost: Varies

Description: The 100-percent Web-
based system integrates environmen-
tal management, safety, industrial
hygiene and occupational medicine
into a single enterprise business
solution that addresses the extended
supply chain. GreenSuite is Year
2000 compliant.
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Modern
Technologies

Modern Technologies Corp.

33 W. First St. Ste. 300

Dayton, OH 45402

(937) 226-7724

Product name: Enviro-Office®

Features: Stormwater management, waste
water, parameters, permit tracking,
monitoring, reporting and demo.

Cost: More than $1,000
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Pacific Environmental Services Inc.

5001 S. Miami Bilvd. Ste. 300

P.O. Box 12077

Research Triangle Park, NC
27709-2077

(919) 941-0333

Product name: i-STEPS

Features: Stormwater management,
groundwater management, waste-
water management, parameters, per-
mit tracking, monitoring, modeling,
reporting and demo.

Cost: $2,000, varies by user type

Description: i-STEPS infinity is a
Windows software application that
manages environmental data for
facilities that produce wastewater
effluent loadings and solid and haz-
ardous waste. The i-STEPS design
assists users with waste management
according to the RCRA and waste-
water tracking under the NPDES
regulations. Additional i-STEPS fea-
tures include periodic tracking, esti-
mation, placement and control of
these media, standard and user-spe-
cific calculations, and many standard
forms to meet regulatory require-
ments.
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RegScan

One Executive Plaza

330 Pine St. Ste. 300

Williamsport, PA 17701-6215

(717) 323-1010

Product name: RegScan

Features: Demo

Cost: $500 to $1,000

Description: State and federal

EHS regulations.

Product name: RegScan Live!

Features: Demo

Cost: $100 to $500

Description: State and federal EHS
regulations on the Internet.
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Serac Technology

2817 West End Ave. Ste. 127-107

Nashville, TN 37203

(888) 343-6355

Product name: Introduction to Industrial
Wastewater Management 1.0.

Features: Wastewater, water quality, para-
meters and monitoring.

Cost: $224

Product name: The Design and Opera-
tion of the Activated Sludge Process for
Industrial Wastewater.

Features: Wastewater, water quality
and demo.

Cost: $259
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SOLUTIONS Software Corp.

1795 Turtle Hill Rd.

Enterprise, FL 32725

(407) 321-7912

Product name: 50-Title

Features: Demo

Cost: $62.50

Description: 50-Title is a CD-ROM set
that includes CFR Titles 1 through 24
at 1998 revisionlevels and the rest of
the CFR Titles at 1997 revision levels.
Adobe Acrobat 3.01 Reader+Search
software for instant search and
retrieval is included on the Windows,
Mac and UNIX versions.
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Destruction Guaranteed!
for VOC, CO, NOx or 0ZONE
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Juicing up
compliance audits

At Ocean Spray, computerized audits systematize compliance
and encourage the participation of facility personnel

By Arlene Davidson

‘ ‘We're all in this together.” compliance program, Hohn felt that com- and observations via conference calls. By
That's how Herb Hohn, puterizing Ocean Spray’ audits would the end of the year, all staff integral to the
manager of regulatory transfer a systematized technology across program were exposed to a real-life audit

affairs of Ocean Spray Cranberries Inc. the entire EHS network in addition to implementation of the system. Including

describes his department’s philosophy. enhancing the sense of teamwork critical non-EHS staff in Dakota Auditor training

Managing risk and identifying gaps are to maintaining EHS standards. With strong  and orientation was key to integrating EHS

challenges and responsibilities shared support from the vice president of manu- ownership into Ocean Spray’s production

by staff at all facilities. That was not the facturing, Hohn entered into an outsourc- process. The software was fully in place in

case when Hohn arrived at
Ocean Spray in 1989. While
audits had been performed,
they were not systematized.
Audit protocols did not match
every compliance area at
Ocean Spray and were incon-
sistently applied from one
location to another. Hohn
knew the audit program was
in need of modification.
Hohn oversees environmen-
tal, health and safety (EHS)
regulatory compliance at all
cranberry receiving stations
and processing plants in eight
states plus British Columbia.
With over $1.4 billion in
revenues, Ocean Spray grap-
ples with more than just
washing cranberries and
pressing them into juice.
Wastewater treatment,
Clean Air Act impacts, Emer-
gency Planning and Communi-
ty Right-to-Know (EPCRA)
reporting and major Occupa-

PHOTO COURTESY OF OCEAN SPRAY CRANBERRIES INC

Ocean Spray grapples with wastewater treatment, Clean Air Act impacts, and Emergency

tional Safety and Health Planning and Community Right-to-Know reporting.

Administration compliance are

part of the broad range of Ocean Spray’s ing agreement with Dakota Software and 1997 and provides in-depth checklists for

EHS issues. implemented Dakota Auditor at each one essentially every federal EHS issue affecting
of the plants in early 1996. Initially, each Ocean Spray’s interests. The questions on

Getting started with location practiced conducting an actual the screen look just like printed checklists,

audit sofiware audit of the same subject, like EPCRA or which facilitates training. Additional ques-

As part of implementing a more rigorous Hazard Communication, sharing comments  tions can be added to the checklist or exist-
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ing ones can be annotated. to look only at questions that are pertinent rate visits that occur just every 2 years.

The softwaress reference library, linked to  to the issue Plant personnel know that the corporate
each checklist question from the audit and staff, who help them manage risk, receive
covering federal and state regulations, is Benefits of supportive,
written in easy to understand language. systemization continuous
Hohn considers the reference library as an Currently, every % feedback
“electronic coach” that accompanies his manufacturing ¢ and positive
team throughout the audit process. The pro-  plant has agreed ¢ interac-
grams environmental modules cover all to perform a cer- E tion.When
aspects of waste management, air emissions,  tain number and g preparing
water discharges, hazardous materials trans-  sequence of self- g for a corpo-
portation, Toxic Substances Control Act, audits and submit 3 rate audit, as
EPCRA and other pertinent issues. The those reports to "’é‘ a courtesy to
industrial hygiene and safety modules cover  the assistant gen- o those
the OSHA general industry standards, eral counsel at 5 involved and
including exposures to hazardous sub- the corporate " so that
stances, radiation and noise; the physical office. The positive acceptance of the self- everyone understands in advance what the
protection of workers; equipment safe- audit program has enabled constant moni-  questions and issues are, Hohn sends a

custom checklist from
. . 2 . his corporate office to
Use of a common audit software tool between corporate the facilities. By send-

v e " ing it ahead of the
and facility personnel has enabled more continuous sk, thestaff devel-

. . . . . . in-depth
monitoring of problem areas and effective communication | °%207 P

understanding of the
without constant reliance on corporate visits and input. Sy Soresi
why they are integral
to business operations.
guards; medical records; and emergency toring of program areas and EHS subjects Generally, sending ahead the checklist also
response plans. The system enables the user  year round without total reliance on corpo-  avoids surprises and a confrontational

When Boston Harbor was deep in environmental crisis
a Baker/Rullman triple-pass dryer was the essential
tool that allowed Boston’s most treasured natural
FCSOUTCE to Once in tlourish

Baker/Rullman Mfg. Inc
PO. Box 67

Watertown, WI 53094

DEHYDRATION SYSTEMS Phone: 920-261-0703 « Fax: 920-261-0425
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atmosphere. At the plant, data is entered
into the program to be analyzed. Hohn
stresses that the audit teams look as hard
for innovative, praiseworthy EHS develop-
ments as they do for gaps and issues of
non-compliance and provide positive
feedback to the facilities at every opportu-
nity. Activities like well-organized central-
ized EHS filing systems, innovative exam-
ples of machine guarding, successful
replacement of a solvent with a non-haz-
ardous alternative to reduce the plants
hazardous waste stream and examples

of strong employee involvement are recog-
nized and shared among all facilities.
Using the same software tool on all audits
throughout the company systematizes and
standardizes the process. It is also an effec-
tive learning and training tool and commu-
nication improves among the people actu-
ally doing the work—electricians and
maintenance employees. Effective team-
work, an expanded knowledge base, better
trained in-house managers and increased
awareness of plant responsibilities have
given managers greater confidence and
autonomy. In fact, some career changes
have occurred as a result of integrating the
software, as some production staff have
become EHS specialists.

With the software program in place at the
plant level, the corporate team is able to
focus more on management systems
throughout the company. Use of a common

The software’s
reference library,
linked to each
checklist question
from the audit and
covering federal and
state regulations, is
written in easy to
understand language.

audit software tool between corporate and
facility personnel has enabled more contin-
uous monitoring of problem areas and
effective communication without constant
reliance on corporate visits and input.

Hohn credits Dakota Auditor and its
effective use by plant EHS leadership for
non-EHS employees’ expanded awareness
and ownership behavior. As a result, Ocean
Spray has moved toward greater reliance
on self-audits and has found that they have
reduced external audit compliance fears as
well as EHS risk. The systematic approach
among EHS teams supported by the software
and the sharing of positive innovations
that have led to compliance improvements
have allowed the corporate group to move
away from managing regulatory details to
focus on systems rather than symptoms.
Reviewing corrective action plans guides
Ocean Spray to identify why a deficiency
may be occurring, rather than just fixing
it. Ocean Spray auditors have enhanced
their efficiency and added value to the
audit process by encouraging the participa-
tion of facility personnel. By computerizing
its audit system, Ocean Spray increased
the strong employee involvement critical
to maintaining EHS compliance and
reducing risk.

Arlene Davidson is marketing director at
Dakota Software Corp., Pittsford, N.Y.
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Your global trainin

experts §

IS0 14000

“Who needs [SO
140012 “Will we
need to go through
another registration
process?” “How is
ISO 14000
integrated with ISO 9000
and other management systems?”
“Will we need ISO 14000 to do business
internationally?” “Will it help us meet EU
and US environmental regulations?”

This FREE booklet offers a global
perspective to important ISO 14000
questions. Call 1-800-374-3818 ext. 240.
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NAP Accredited Advanced EMS Auditor Course

EXCEL

PARTNERSHIP,INC.

ISO 14000 Overview
One-Day Course®$295%.7 CEUs

August 24,1998 - Boston (Burlington), MA
September 25,1998 - Troy, MI

Understanding Environmental Regulations
Two-Day Course® $795% | 4 CEUs
August 25-26, 1998 - Boston (Burlington), MA
September 29-30, 1998 - Atlanta, GA

Developing and Implementing an ISO 14001 EMS
Three-Day Course® $995%2.1 CEUs
September 14-16, 1998 - Englewood, NJ
September 22-24, 1998 - Dallas, TX

Implementing an ISO 14001 EMS
Sfor Quality Professionals
Two-Day Course® $795% 1.4 CEUs
August 27-28, 1998 - Boston (Burlington), MA
September 23-24,1998 - Troy, MI

EMS Internal Auditor
Two-Day Course®™ $795% 1.4 CEUs
September 17-18, 1998 - Englewood, NJ
October 22-23,1998 - Denver, CO

for both Quality and Environmental Professionals
EARA Approved (US Syllabus)
Five-Day Course® $1995% 3.6 CEUs
August 31-September 4, 1998 - Boston (Burlington), MA
September 14-18, 1998 - Arlington Heights, IL

75 Glen Road, Sandy Hook, CT 06482
1-800-374-3818 (203)426-3281
Fax (203)426-7811  hup://www.xlp.com
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Water Environment
Federation®
Preserving & Enbancing
the Global Water Environment

Water Environment Federation
71st Annual Conference & Exposition

Join us

for the Largest
Water Quality
82 Technical Sessions Conference &
Exposition in
North America

24 Full-pAY WORKSHOPS

9 Facilit
Featuring: :
WEF Night at Universal

g el
WEFTEC Luncheon with
David Brinkley
WEF Member Appreciation Day
WEFTEC for Families

Conference Information
1'800‘444'2933 (U.S. & Canada)

Orange County Convention Center or 1-703-684-2401
Orlando, Florida U.S.A. Select Fax on Demand document #4000
Y Conference Dates: October 3-7, 1998 For general information,
ortanoo Exposition Dates: October 4-7, 1998 call 1-800-666-0206 (uU.s. & Canada)

or 1-703-684-2452;
or visit WEF's WEB site at http://www.wef.org
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WEFTEC 98 heads to Orlando

One of the water quality
industry’s largest conferences
features more than 700 companies

Compiled by Kristie L. Guillotte and Ingrid Truemper

unny Orlando will play host

to the 71st Annual Water

Environment Federation
Conference & Exposition October 3
through 7. The WEFTEC '98 Expo,
one of the worldss largest assemblies
of wastewater and water quality
products and services, will showcase
the latest developments of more
than 700 companies. Due to popular
request, the Expo will open on Sun-
day, October 4, for a special Expo
preview. Opening hours will be later
than last year, extending to 5 p.m.
each day.

When planning your schedule
for Orlando, allow ample time to
take advantage of the opportunity
for one-on-one exchange with the
many knowledgeable industry man-
ufacturers, consultants and contrac-
tors who will be in attendance.
Located in halls A1 to B3 of the
Orange County Convention Center,
the Expo is near the technical ses-
sions and committee meetings.

By using your WEFTEC '98
Expocard, you can pinpoint those
exposition companies that match
your interests. Insert your Expocard
into any reader located in the regis-
tration area at the WEF Message
Center and enter the product cate-
gories that you want to see to
receive a printout of those compa-
nies and their locations. Your
Expocard can also be used to place
your name on a manufacturers
mailing list or to place an order.

Special events at WEFTEC '98
open to all participants include a
luncheon with David Brinkley,
WEFTEC for Families activities,
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under one roof

WEF Night at Universal Studios
Florida, AAEE/AIDIS/WEF Break-
fast, Operations Challenge, 4th
Annual WEFTEC for Teachers, the
U.S. EPA Wastewater Management
Excellence Awards Ceremony, the
WEFTEC '98 Golf Tournament and
the AEEP/WEF Scientists' Lun-
cheon. Capping the end of
WEFTEC is the annual dinner
dance.

An extensive technical program
is offered to participants, who can
also choose from nine of the
Orlando areas facility tours
designed to complement WEF
technical sessions. Twenty-four
conference workshops will be held
on Saturday and Sunday, October
3 and 4. The Water Environment
Research Foundation (WERF) is
also sponsoring several workshops
on October 3 and 4. International
programs include an international
workshop, international technical
sessions, an international buyer
program and the WEFTEC '98
Global Business Center.

To help you take advantage of
Orlando’s many tourist attractions,
the Local Arrangements Committee
has a booth located in Exhibit Hall
B1 near regjstration. Additionally,
WEFTEC '98 offers the Lifestyle Pro-
gram for guests of attendees, which
features discounted tickets to Walt
Disney World, a tour of the Kennedy
Space Center and more

For more information about
WEFTEC 98, call (800) 666-0206,
e-mail expoinfo@wel.org or visit the
conference’s Web site at
www.wef.org/docs/weftec98.html.

Spectrophotometer

The Hach DR/4000 UV-VIS Spec-
trophotometer enables repetitive
testing. Software improvements
include: storage for customized
instrument setups; selectable dilu-
tion factor for use with any pro-
gram; erasable data points; text or
tabular print format selection;
and more. Hach Co.

Circle 157 on card.

Pumps

Vanton Pump & Equipment
Corp. is offering close-coupled,
compact centrifugal pumps
with all fluid contact parts of
chemically inert thermoplastics
The design can be furnished

in unpigmented polypropylene
or polyvinylidene fluoride. The
pumps are rated for flows to
550 gpm at heads to 220 feet.
Vanton Pump &

Equipment Corp.

Circle 158 on card.

The Model DHL-60-20-2

drive unit includes a high-
capacity, precision-bearing
integral with a forged alloy
steel gear enclosed in a durable
fabricated steel housing. All
reducers that make up the
drive unit are directly coupled.
The primary reducer is hydrauli-
cally driven to ensure load
balancing between the

pinion drive gearboxes.

DBS Mfg.
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Aerators

ChannelAire™ Systems are sub-
mersible units with the power to
achieve oxygen transfer require-
ments in an area of influence up
10 525 feet in diameter without
remote-blower systems. Direct-
drive stainless steel turbine
impeller and macerating blades
mix turbulently. Features
include low noise, low energy
use and moisture detection sys-
tem. ABS/Framco
Environmental Technologies.
Circle 160 on card.
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Nutrient removal

™ O PROCESS

magnetic Open Channel
Flowmeter features a robust,
non-fouling sensor; Auto-Cal™ to
eliminate the need for site cali-
bration in most cases; a Q-Stick™

fulfill European Community
(CE) certifications standards for
electro magnetic compatibility.
Royce Instruments Corp.
Circle 163 on card.

amounts of water. Pumpex Inc.
Circle 164 on card.

Chlorine sensors

band-sensor insertion tool for no-
manhole-entry installations; and
an ATC Level™ to compensate for
variations in temperature.
Marsh-McBirney Inc.
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Drainage pump

Kragers A/O® Process is a
wastewaler treatment process
that uses an anaerobic selector
to cultivate a selective biomass
naturally recurring in biological
treatment plants. The biomass
stores BOD anaerobically and
assimilates phosphorus in a
subsequent aerobic phase.
Kruger Inc.
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Suspended solids analyzer
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The GT Series of chlorine
sensors can detect up to four
gases. The liquid inhibiting
probe attachment prevents
damage to the sample system
by automatically shutting the
pump off and sounding a low
flow alarm if liquid or water is
aspirated. GasTech Inc.
Circle 165 on card.

Flowmeter

The PX30N drainage pump is
capable of handling 10,000 gpm,
24 hours a day. It also offers easy
onssite installation. Thermal over-
load and leakage protection moni-
tors assure problem-free pumping,
A 10-inch output discharge facili-
tates the movement of massive

The Model 7011 turbidity/sus-
pended solids continuous moni-
toring instrument with full sen-
sor line, and the Model 711
portable MLSS/ILA analyzer sys-
tem are certified to completely

The Flo-Tote™ Il Portable Electro-

Stormwater permitting

; Permitting with ours.
with other systems.

With a 10-year track record of high treatment efficiency and regulatory Vortechnics

approval, getting a stormwater permit for your project with a Vortechs™ - 4

System is pretty much a formality. For more information call 207-878-3662 ,,’

4

or visit our web site at www.vortechnics.com.

Engineered Products for Stormwater Treatment

See us at WEFTEC, Booth #3867
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Oil content analyzer

The OCMA-350 has *.04 mil-
ligram per liter repeatability and
is ideal for oil in water, hydro-
carbons in soil or cleanliness
verification. It can be used in
both lab and field. Features
include a parallel printer port, a
RS-232C port and digital display
in concentration units. Horiba
Instruments Inc.
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Belt filter press

The Model LC-800 is a
completely adjustable belt filter
press for flow rates from 20 to
50 gallons per minute. It is
designed for the continuous
dewatering of sludge and fine
solids slurry. The Model LC-800

is also suitable for wastewater
treatment plants, food processing
and more. Phoenix Process.
Circle 167 on card.

Stormwater treatment
system

Vortechs™ stormwater treatment
system removes contaminated
sediment, grit, sand, metals and
petroleum-based liquids from sur-
face runoff. Compact and below
grade, the system incorporates a
combination of swirl-concentrator
and flow-control structures to pre-
vent pollutant resuspension and
washout. Vortechnics Inc.
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Vertical centrifuge
The Sharples Super-D-Decanter®

vertical centrifuge is suited for

applications requiring contain-
ment of a process from the
atmosphere including flamma-
ble, toxic, carcinogenic or
pyrophoric materials. Operates
at temperatures up to 700
degrees Fahrenheit and pres-
sures from vacuum to 150 psi
Alfa Laval Separation Inc.
Circle 169 on card.

I1SO 9001

certification received
Osmonics’ Minnetonka,
Minn., operation has received
1SO 9001 certification. The
location is the company’s
largest manufacturing location
and worldwide headquarters,

where the majority of its compo-

nents, standard machines and
custom equipment originate
Osmonics.
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Diffuser valve

The Tideflex® diffuser
valve increases dispersion
and eliminates infiltration
of salt water, marine growth
and silt buildup. Custom
designs are also available
to protect the outfall from
boat traffic, anchors and
shifting sands.

Red Valve Co.
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You can travel to the moon and back to
look for solutions to the problems facing

laboratories in the petrochemical, refining,

environmental, and industrial hygiene

laboratories

-

Or, you can visit Galveston Island, Texas this

September and come away with some real

world answers.

Sorry about all those frequent flyer miles you
won't be getting

58 Environmental Protection
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Continued from page 43
latory agency through the Internet.

How could the company manipulate the
data if the reporting is directly through the
computer system without human interven-
tion? The computer system could be run-
ning a simulation. Reverse engineering can
uncover a simulation by dissecting the com-
puter code to analyze the process the com-
puter is performing and the mathematical
calculations performed by the code. Reverse
engineering can also help determine which
processes and calculations the computer
code is not executing,

Future challenges
The problem of determining data integrity
grows daily as computer systems become
larger and more complex. The continuous
emissions monitoring (CEM) operation
and reporting program under the Clean Air
Act is an example. CEM data is tracked
and electronically reported to EPA by the
regulated facility using a variety of com-
mercial software programs. NEIC is work-
ing to develop methods that will verify the
validity of CEM data, as well as verify
whether the computer is properly monitor-
ing operating conditions at the facility.
Detecting breaches of security is another

concern. For example, the team investigat-
ing an alleged accidental spill at a chemical
plant suspects that the spill was intentional-
ly caused by a disgruntled employee who
sabotaged a critical process control valve.

NEIC used “reverse
engineering” in
a recent case, which
helps determine
if recovered data is
the result of an
illegal simulation

Further investigation determines that the
plant is highly automated and the valve is
completely controlled by the company’s
computer system. To find out if the comput-
er’s security has been breached, the investi-
gator will need to access the computer sys-
tem logs. NEIC is developing methods to

search the logs to determine if the spill was
accidental, the result of a system malfunc-
tion, caused by a disgruntled employee or
the act of a computer hacker who gained
unauthorized access.

The increasing importance of automated
information systems has created the oppor-
tunity for environmental and other violators
to use new and more complex methods for
hiding the evidence of illegal activities.
Forensic experts at EPAs NEIC are working
together with others in law enforcement to
develop techniques for gathering and ana-
lyzing electronic evidence that will ensure
that violators will not succeed in hiding evi-
dence of their transgressions in the darkest
recesses of cyberspace.

Earl E. Devaney is the director of EPA
OCEFT. Before coming to EPA he developed
the computer forensics program at the U.S.
Secret Service. Johnny Lee is a computer spe-
cialist and computer forensic analyst who is
the leader of the NEIC computer forensics
team. Martin D. Topper; PhD, is an environ-
mental protection specialist on the staff of
EPAS office of criminal enforcement, forensics
and training.
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Stabilize Sludge
in One Easy Process

Lime Pasteurization/Sterilization/Stabilization

¢ Complete systems
as low as $85,000
Processing rates

to 50 tons/hr.

Over 25 installations
worldwide

Single source
responsibility

US EPA class A or
class B biosolids

at the turn of a dial
Most biosolids
processed by a
Cemen Tech processor
are sold to the public

Leaders in Lime Treatment

Call today — 800/247-2464

or FAX 515-961-7409

Contact us on our INTERNET homepage at
www.cementech.com
or send a message to GRubleCT@aol.com
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Avoiding the
jailhouse blues

Individual employees are now being targeted for criminal prosecution
as federal environmental enforcement increases

By James E. Meason, |D

he U.S. Environmental Protection
I Agency'’s latest statistics reveal two

startling trends in environmental
enforcement: an increased resort to crimi-
nal prosecutions, and the specific targeting
of individual company employees, rather
than the company itself, for environmental
crime prosecutions.

In fiscal year 1996, criminal cases
accounted for 10 percent of all federal envi-
ronmental cases. Over the past 5 years, the
federal government’s criminal enforcement
efforts have almost completely shifted to tar-
get company employees instead of compa-
nies. About 75 percent of criminal pleas or
guilty verdicts in 1995 and 1996 came
against individual company employees as
compared with roughly only 20 percent in
1991. Sources within EPA and the U.S.
Department of Justice (DOJ) confirm that
the 1995 and 1996 statistics are not flukes.

Fiscal year 1996 criminal
enforcement statistics

In all respects, 1996 appears to have been
another profitable year for criminal envi-
ronmental enforcement—the federal gov-
ernment assessed $77 million in criminal
penalties. EPA initiated 548 cases and
referred 262 cases to DOJ; the previous

high referral marks were 256 in 1995 and
220 in 1994. Of these 262 cases, 221 cor-
porate and individual defendants were
indicted; 107 individuals plead guilty or
were convicted, as were 33 corporate

criminal indictment, trial, conviction and
the possibility of a hefty fine and jail time,
forces individuals to pay greater heed to
environmental laws and regulations. Given
the stigma attached to a criminal convic-

The change in enforcement emphasis is directly
attributable to the government’s belief that the
threat of a criminal indictment, trial, conviction
and the possibility of a hefty fine and jail
time, forces individuals to pay greater heed to
environmental laws and regulations.

defendants; and sentencing constituted
1,160 months of jail time, up from 890 in
1995.

The government’s rationale
behind criminal enforcement
Conversations with EPA and DOJ represen-
tatives reveal that the change in enforce-
ment emphasis is directly attributable to
the government’s belief that the threat of a

tion, the government hopes that individu-
als will not simply shrug off a regulatory
violation as only the company’s potential
liability.

EPA cites the 1990 enactment of the Pol-
lution Prosecution Act as the muscle behind
this enforcement trend. The law effected
many changes in the agency’s criminal
enforcement program, including increasing
the ranks of criminal inspectors to 200 by

EPA criminal enforcement FY 1982 through FY 1996

Fiscal Year
Action 1982 (1983 |1984 {1985 (1986 | 1987 | 1988|1989 | 1990 [1991 |1992 | 1993 | 1994 | 1995 | 1996
Referrals to DO) 20 | 26 | 31 |40 | 41 | 41 | 59 | 60 | 65 | 81 |107 | 140 | 220 | 256 | 262
Defendants charged| 14 | 34 | 36 | 40 | 98 | 66 | 97 | 95 | 100 | 104 | 150 | 161 | 250 | 245 | 221
Months sentenced | 0 0 6 | 78 | 279|456 | 278 | 325 | 745 | 963 [1,135| 892 |1,188| 888 [1,116

60 Environmental Protection

September 1998




October 1, 1995. As recently as 1991, there
were only 62 agents. As of November of
1996, the agency employed 170 agents and
planned to hire 20 more in 1997. In spite of
this bulking up of enforcement personnel,
there actually has been a net loss of two
attorneys with EPAs Criminal Investigation
Division since the passage of the Pollution
Prosecution Act, thereby impeding, to some
extent, the growth in criminal enforcement
efforts.

Protect yourself - know the law
While the overwhelming majority of envi-
ronmental cases are civil or administrative
in nature, the threat of criminal enforce-
ment actions, which in 1996 accounted for
10 percent of all federal cases, is signifi-
cant. Therefore, anyone associated with a
company’s operations and management
activities should understand how the law
views personal criminal liability.

Generally speaking, in the event that civil
litigation arises over any particular business
activity, a company officer or employee who
acted within the scope of his or her compa-
ny authority will not be personally liable for
that business activity—any liability will
attach to the company itself. Moreover, a
company will be responsible for the crimi-
nal acts of its officers and employees who
act within the scope of their employment.
For example, a paper manufacturing com-
pany employs a loading dock supervisor to
manage its outbound customer shipments.
The supervisor’s purposeful placement of a
bomb in a shipment to a company customer
most likely will not subject the employer to
criminal sanctions, because placing bombs
in shipments of paper is not within the
scope of the supervisors employment.
Instead, the supervisor will probably face
criminal prosecution.

The courts have established theories
under which company officers and employ-
ees can be held criminally responsible for
their actions. In the 1943 U.S. Supreme
Court case of U.S. vs. Dotterweich, the court
published what has become known as the
“responsible relation” theory of criminal
responsibility. The small company repack-
aged and relabeled drugs to sell through
mail orders. The government charged the
drugs were misbranded and adulterated.

Although the government neither alleged
nor proved that the company president
himself knew the facts or participated in the
distribution of the drugs, the court held
criminal responsibility attached to the presi-
dent, who could at least have gained infor-
mation about the condition of the products.
The court placed the burden on an “other-
wise innocent” person who stood in a
“responsible relation” to a public danger.
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After Dotterweich, some legal observers
stated that, because of the small size of the
company, the law was unclear as to whether
the responsible relation theory would apply
to larger organizations, especially those with
well-developed management structures.
That question finally was answered by the
U.S. Supreme Court 30 years later in U.S.
vs. Park, a case involving the president of a
large company being tried for causing the
sale of unsanitary food. That opinion enun-
ciated what has come to be known as the
“responsible corporate agent” doctrine.
While acknowledging that, as the company’s
chief executive officer, “he was responsible
for any result which occurs in [the] compa-
ny,” Park’s defense was that the company
had an organizational structure that placed
various management responsibilities in sev-
eral dependable company departments.

In rejecting the company president’s
defense, the court observed that Park was

Anyone associated
with a company’s
operations and
management
activities should
understand how the
law views personal
criminal liability.

criminally liable when he “had, by reason of
his position in the corporation, responsibili-
ty and authority either to prevent in the first
instance, or promptly to correct, the viola-
tion complained of, and that he failed to do
s0.” The court “focused on the issue of his
authority with respect to the conditions that
formed the basis of the alleged violations.”

Although these cases involved high-level
company officials, there is nothing in the
“responsible relation” or “responsible corpo-
rate agent” doctrines that limits their appli-
cation to company presidents or other offi-
cers and directors. In fact, anyone meeting
the applicable criteria can be found crimi-
nally liable.

Criminal case selection criteria
After gaining a basic understanding of the
law, it is also instructive to know how EPA
and DOJ decide, at least in theory, to “go
criminal” in any particular case. Broad
standards on this issue are laid out in a

Skim Your
Way To
The Top...

~with Abanaki's
PetroXtractor

Don’t Pump & Treat,
Lift & Separate.
In one operation!

@ Eliminates tangled cables & hoses.

) Easy to install and maintain.
@ Lifts oil up to 100 feet.

@ Removes up to 12 GPH (SAE 30).

Abanaki is the
world leader
in industrial skimming
of oil and grease.
Save money, save time.
Call the experts today.

http://www.ahanaki.com

800-358-SKIM ext. 507

ABANAKI

CORPORATION

#] OIL SKIMMER DIVISION

17387 Munn Road
Chagrin Falls, OH 44023
(440) 543-7400

FAX (440) 543-7404
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SKIMMERMAN™
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Introducing A New Age In
DAF Pump Technology

* Handles N
Up to 35% -
Entrained * Compact
Air and Gas Design
* Flows to * Cast Iron
300 GPM , and
Stainless
* Pressures Steel
t9 49 551 * Guaranteed
* 30 Micron from 93-100%
Bubble Size Solubility

We have taken DAF technology to a new level of performance with the EDUR
Multiphase Centrifugal Pumps. The EDUR line is the ideal pump for all your
Dissolved Air Flotation applications and liquid-gas enrichment processing.
These high efficiency, specialty pumps eliminate the need for compressors,
pressure tanks, and extensive controls required in other system designs.
EDUR pumps are wear resistant from contaminated media, providing long,
reliable operation, and offering excellent media mixing capabilities.

For the latest in DAF pump technology, call one of our factory-trained tech-
nical sales engineers at 847-439-9200, or your local EDUR/Shanley distributor.

Visit our Website at:

hanley Pump & Equipment, Inc.
Shanley Pump & Equipment, INC. - . 4y, shanleypump.com

2525 South Clearbrook Drive
E D u R Arlington Heights, lilinois 60005
Fax: 847-439-9388

See us at WEFTEC, Booth #3877- Circle 51 on card.

Don't Get Crushed |
by Heavy
HAZWOPER
Refresher
Training Costs!

@ More cost-effective than
off-site courses

| u

@ Allows self-paced instruction

@ Improves learning retention

Why don't you try a revolutionary way of training?
The HAZWOPER Annual Refresher Training
CD-ROM is the most cost-effective training that
your company can buy.

1-800-720-6849

SoBran, Inc.

4401 Dayton-Xenia Road
Dayton, Ohio 45432
WWW. sobran-inc.com
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January 12, 1994, memorandum from the
director of EPASs Office of Criminal
Enforcement regarding “The Exercise of
Investigative Discretion.” Those standards
are significant environmental harm and
culpable conduct or intent.

The environmental harm can be actual or
threatened. Examples of actual harm are ille-
gal discharges, releases or emissions that
have an identifiable and significantly harm-
ful impact on human health or the environ-
ment. Threatened harm is less concrete and
is very subjective. It can be demonstrated by
actual or threatened discharges, releases or
emissions. Additional factors include the fail-
ure to report such releases, and whether a
non-compliant trend or attitude held by the
regulated community may benefit from the
deterrent effect of a criminal investigation.

Culpability is based on any history of
repeat violations, deliberate misconduct
resulting in a violation, the concealment of
misconduct or falsification of required
records, tampering with monitoring or con-
trol equipment and conducting pollution-
related activities without a permit, license,
manifest or other required documentation.

Examples of recent

criminal prosecutions

In 1996, a Wisconsin businessman who
owned an underground storage tank busi-
ness was sentenced to serve 41 months in
prison without the possibility of parole for
illegally dumping hazardous waste. He had
directed employees to transport 55-gallon
drums containing hazardous waste to a
junkyard.

A former vice president/general manager
and a plant engineer for a South Dakota
meat packing company were sentenced in
1996 to prison sentences totaling 30
months, 6 months home confinement and
ordered to pay $15,600 in fines and restitu-
tion for Clean Water Act violations. The pair
had falsified discharge reports and illegally
discharged hazardous waste.

In another Clean Water Act case, a Cali-
fornia Corrections Department employee
was indicted in 1996 for discharging partial-
ly treated sewage and chlorine wastes from
a prison in violation of the facility’ dis-
charge permit, and for failing to report the
discharges.

In January 1997, an Illinois company that
manufactures grain wagons and farm equip-
ment plead guilty to unlawfully burying
hazardous paint and solvent wastes on com-
pany property and to making a false state-
ment to a federal agency. The company
agreed to pay a $100,000 fine, be placed on
probation for 5 years, reimburse the state
$97,000 for cleanup costs, complete clean-
ing up the contamination at its own cost,
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place a newspaper advertisement apologiz-
ing for the violations, and implement an
environmental compliance training pro-
gram. In a related case, the companys vice
president was fined $4,000 and sentenced
to a 7-month prison term and 7 months of
work-release for his role in the activity.

These prosecutions did not spare any
level of employee or differentiate between
the public and private sectors of the econo-
my. These four cases demonstrate that a
company, company owner, company officer,
company employee and state employee can
all be criminally prosecuted.

Clinton’s tough environmental
crime bill

During a Michigan campaign stop in
August 1996, President Clinton pledged to
offer new environmental crimes legislation.
Although it was introduced in the Senate
shortly thereafter, it saw no action for the
remainder of the session. The bill was rein-
troduced during the 105th Congress.

The proposed legislation would:

* Allow federal prosecution of environ-
mental crimes even when crimes are
stopped before pollution occurs, thereby
penalizing “attempted” environmental
crimes primarily prosecuted through sting

operations;

* Permit prejudgment seizure of pol-
luters’ assets similar to the tactics employed
against drug traffickers;

 Reimburse state and local law enforce-
ment agencies for their costs in assisting
federal environmental prosecutions;

* Increase the maximum prison sentence
for environmental crimes from 15 to 20
years; and

* Extend the statute of limitations from
5 to 8 years for many laws. A similar mea-
sure, the Environmental Crimes and
Enforcement Act, was introduced in the
House on January 7, 1997.

Outlook

Since environmental law and regulation
has existed only approximately 15 years, it
is subject to growing pains. In light of
executive and legislative branch initiatives,
it appears that increased criminal enforce-
ment is the wave of the future. @

James E. Meason, JD, is an attorey in Rock-
ton, Ill., who specializes in environmental and
administrative law. He was previously a federal
law enforcement attorney in Washington, D.C.

For more information, circle 90 on card.

It’s One Mean Bean...

(Who’ll really stomp your VOCs!)

SoyGold solvents cut grease, ink
and asphalt like a hot knife
through butter, making it one of
the most efficient release agents
available. In addition, SoyGold
effectively cleans other petroleum
based products without the VOC
problems associated with
conventional solvents.

SoyGold is completely

It’s Really Tough on VOCs
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biodegradable and non-toxic (about
1/9th as toxic as table salt). We don't
recommend it for your salad, but it's
assuring to know you'll be in compli-
ance with local and federal VOC
regulations when you use it!

Call us today for a free

sample or for
more information:
1-800-599-9209

UNITED SOYBEAN BOARD
Saking Your CheckollPog OF:

Ag Environmental Products, L.L.C.
9804 Pflumm Road

Lenexa, Kansas 66215 EP 1/98
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CT-Products

An innovative designer and manufacturer
of Collection Technology Products, CT
offers Passive collectors for LNAPL's
and DNAPL’s, Discreet Level Ground-
water Sampler, and Tube Valve Bailers.

All CT products are designed to be
integratable and have trouble-free opera-
tion and are easy-to-take apart and clean.

A wide range of reservoir dimensions,
reservoir diameters and lengths are avail-
able featuring our patented “Wicking”
method.

niv

£
CT-Bailer

| w

_—

BETI

Bingham Environmental
Technologies, Inc.

P.O. Box 1044
Bettendorf, 1A 52722-1044

1-800-270-6495 FAX: 319-332-6313
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Universal waste rule:
Mercury rising

While most waste batteries are handled under this regulation, the debate is heating
up as to whether the rule also should apply to fluorescent lamps

By Charles B. Lewis

The technical complexity of hazardous
waste regulations confounds both experts
and non-experts. This complexity creates
special problems when common hazardous
wastes are generated by users who have lit-
tle familiarity with waste regulations. Of
course, household wastes are excluded from
the strict regimen generally applicable to
hazardous waste under Subchapter C of the
Resource Conservation and Recovery Act
(RCRA). However, many non-industrial
businesses may not be acquainted with the
rules governing common hazardous wastes.
Ideally, these generators should transfer
their waste to more experienced handlers
for recycling or safe treatment. This is the
basic idea behind the U.S. Environmental
Protection Agency’s universal waste regula-
tion (40 Code of Federal Regulations, Part
273), which was adopted in May 1995.

The universal waste regulation streamlines
rules for batteries, pesticide wastes that are
recalled or collected as part of a collection
program and thermostats containing mercury.
In addition, EPA and authorized states may
include additional wastes through the peti-
tion process. For example, a number of states
have added fluorescent lamps to the list of
universal wastes. On the other hand, autho-
rized states cannot be forced to adopt the
universal waste rule—with the exception of
the Mercury-Containing and Rechargeable
Battery Management Act (Battery Act), which
took effect in 1996. The universal waste rule
was a relaxation of existing federal standards.

Industrial and non-industrial businesses
need to be aware of the basic requirements
and advantages of the universal waste desig-
nation. In particular, it is important for
these facilities to become familiar with the
specifics applicable to two items of current
interest, batteries and fluorescent bulbs.
Rechargeable batteries, the subject of the
recently enacted Battery Act, help power
many of our modern technological marvels,
including cellular and cordless phones, lap-
top computers and video cameras. Fluores-
cent lamps or bulbs are present in virtually
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every American workplace. They are cur-
rently the subject of a heated debate over
whether they should be treated as universal
waste or granted a conditional exemption
from any hazardous waste regulation.

What is a universal waste
handler?

To be subject to the universal waste rule,
one must be a universal waste handler. Basi-
cally, this includes two groups: (1) those
who generate or create the waste, and (2)
those who receive the waste from other gen-
erators, collect it, and send it elsewhere for
recycling, treatment or disposal.

Advantages of universal waste
designation

A universal waste designation generally
offers several potential advantages to han-
dlers of the waste:

* Generator status: Some states exclude
universal waste in determining generator
status. By designating hazardous waste as
universal waste, a large quantity generator
may qualify as a small quantity generator
and avoid more onerous regulations.
Longer storage times: Universal waste can
be accumulated for up to 1 year, which is
longer than the 180 or 270 days normally
allowed for large quantity and small
quantity generators.

Less labeling: Universal waste generally
needs less labeling than other waste.

No manifest: A hazardous waste manifest
is not required to ship universal waste.

.

Universal waste requirements

and prohibitions

Despite potential advantages to the univer-

sal waste designation, all handlers of univer-

sal waste are also subject to a number of

requirements and prohibitions:

* Disposal by handlers is prohibited. The
waste must be recycled or disposed of at
a hazardous waste facility.

* Treatment or dilution by handlers is pro-
hibited, except for mandatory responses

to releases and certain optional actions
with batteries.

Transportation is allowed only to another
universal waste handler, a destination
facility or a foreign facility.

In addition, several rules differ depending
on whether the universal waste handler
qualifies as a small quantity (SQ) or large
quantity (LQ) handler. An SQ handler accu-
mulates less than 5,000 kilograms (kg),
approximately 11,000 pounds, of universal
waste of any type—batteries, pesticides or
thermostats—at any time. An LQ handler
accumulates more than 5,000 kg of any
type of universal waste at any time.

Differences for small and
quantity handlers

The notification, tracking and training
requirements differ for small and large
quantity handlers of waste. Small quantity
handlers need not notify EPA of universal
waste activities and need not keep records
of shipments of universal waste. Record
retention is recommended, however, to
show how long universal waste has been
stored. In addition, SQ handlers need only
inform employees who manage individual
waste of the proper procedures for the type
of universal waste at the facility.

Large quantity handlers must send writ-
ten notification of universal waste manage-
ment to the regional administrator and
receive an EPA identification number before
reaching the 5,000 kg storage limit. In addi-
tion, LQ handlers must keep a record, log,
invoice, bill of lading or other shipping doc-
ument for at least 3 years after each univer-
sal waste shipment received at the facility or
sent from the facility. Finally, LQ handlers
must ensure that all employees are thor-
oughly familiar with proper waste handling
procedures for universal waste during nor-
mal facility operations and emergencies.

Accumulating universal waste
Generally speaking, both large and small
quantity universal waste handlers may accu-
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mulate universal waste for no longer than 1
year from the date when the waste was gen-
erated or from when the waste was received
from another handler. Collection is allowed
beyond 1 year if necessary solely to accumu-
late enough waste for proper recovery, treat-
ment or disposal. A universal waste handler
must identify how long universal waste has
been accumulated by identifying the earliest
date that something becomes waste or is
received as waste. This can be done by:
Labeling a universal waste container or
individual waste item;

Using an on-site inventory system;

Placing it in a specific area; or
Using another method that clearly identi-
fies the period of accumulation.

Universal waste batteries

Most waste batteries are covered by the
Battery Act of 1996. The Act covers nick-
el-cadmium batteries (Ni-Cd), certain
small sealed lead-acid (SSLA) batteries,
other rechargeable batteries and certain
mercury-containing batteries. EPA is
expected to promulgate a codification rule
that will specify the exact batteries covered
by the act. By creating a national universal
waste rule for the collection, storage and
transportation of covered batteries, the
Battery Act seeks to [acilitate their recy-
cling and proper treatment.

The Battery Act specifically states that it
does not apply to lead acid batteries man-
aged under 40 CFR Part 266, Subpart G.
This regulation was adopted to manage recy-
clable spent-lead acid batteries before adop-
tion of the universal waste rule. Handlers
can choose to manage spent lead-acid batter-
ies under Part 266 or Part 273, which is the
universal waste rule. The vast majority of the
nation’s automotive lead-acid batteries are
recycled under the Part 266 standards that
predate adoption of the universal waste rule.

Handling waste batteries

Batteries that are handled under the universal

waste regulations must be treated as follows

before being shipped for recycling or disposal:

* Clearly mark each battery as “Universal
Waste Battery(ies),” “Waste Battery(ies),”
or “Used Battery(ies).”

* Place any leaking or damaged battery in
a closed, structurally sound container.

* If the battery casing is intact and in
good condition, you may remove elec-
trolyte if cells are immediately closed
after removal, sort the batteries by type,
mix battery types in one container, dis-
charge batteries, regenerate used batter-
ies, disassemble batteries or packs into
individual batteries or cells or remove
batteries from consumer products.

Continued on page 75
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Turn-Key Air Pollution Control

Dual-Bed RTO System

The benefits of a Trinity Air Technologies RTO System are enhanced
by unique features such as:
* Pre-Engineered Modules up to 75,000 ACFM Single Unit - Multiple Module System Available

Compact — Space Saving Dual Heat Recovery Chambers

Premium Quality Components — Proven Reliable Components from Maxon, Allen Bradley,
Robinson, Robicon, ITT Barton & Honeywell

Design Simplicity — Ease of Operation &
Low Maintenance

Up to 96% Heat Recovery — Long Life
Ceramic Media

Up 10 99% Destruction Efficiency — Virtually
no NOx and Low CO

Equipped with Remote Telemetry — Off-Site
Monitoring & System Diagnostics

After-Sale Service & Factory Trained
Personnel — True 24-Hour Customer Response

Low Capital, Maintenance & Operating Costs

ﬁ) TRINITY AIR TECHNOLOGIES
@ Air Quality Control Group (800) 299-4824

2425 Dillard Street, Grand Prairie, TX 75051 = Tel: (972) 988-2899 » Fax: (972) 988-2864 * E-Mail: dwiles @trin.com
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THESE TWO JUST PAID T0 REMOVE THEIR

SN

ERIC DIDN'T

Managers like Frank have saved 30-70% on their treatment plant and
lagoon sludge removal costs by using our probiotic technology.

DON'T LOSE YOUR SHIRT!

For a free brochure, call 1-800-961-1220

PROBIOTIC
oo

T

SOLUTIONS

INNOVATIVE SOLUTIONS FOR MEETING THE WORLD'S WASTEWATER CHALLENGES

See us at WEFTEC, Booth #2204 - Circle 55 on card. 65
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Compiled by Kristie L. Guillotte : Piston pump
and Ingrid Truemper i

Respirator

The Anchor Piston Pump 103E
is an electrically powered posi-
tive displacement pump
designed for shallow or deep
well recovery. Powered by a top
head drive motor, the unit can
lift liquid from depths of up to
100 feet in wells with diameters
as small as 4 inches. Blackhawk
Environmental Co.
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Analyzer

fully automatic and does not
require an external cooler. Cool-
ing is achieved using integral
electronic peltier cells and air
cooling that allows tests down to

The Seta Autocloud Analyzeris | negative 20 degrees Celsius.

Dehydration systems
guide
Baker/Rullman offers an introductory guide to

triple-pass rotary dehydration systems designed for
safe and efficient drying of municipal sludge and

-
[ ]
gl other organic byproducts. The eight-page, four-
® pexzag
ez

Survivairs 2000 series of low
maintenance half masks has
anew yoke suspension system.
The upgraded system allows
for easier donning and doffing,
It has a push and pull adjust-
ment to provide a snug fit.
Survivair.
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color guide demonstrates how the triple-pass
design evaporates large volumes of material with
varied densities, producing a uniform end product.
Baker/Rullman Mfg. Inc.
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G JRIPLE- PRI

TECHNOLOGY

O30NIA

THE CLEAN TECHNOLOGY

EDUCATION

* Ozone Oxidation

* Up to 10% Concentration
and Higher (FROM OXYGEN)

Master of Science
in Hazardous

and Waste Materials
Management

¢ Chemical Process Oxidation

DISTANCE

* Groundwater Oxidation
* Recycle Process Water
* Wastewater Oxidation
* Sterilize DI Water

* Pilot Units Available

* Ozone Monitors &

An SMU graduate degree will give
you a competitive advantage
in the new millennium.

VIDEOTAPE

w * Developed in consultation with the EPA. OZAT CF-6
a " ; Decomposers
- * Emphasis on management
i and technical issues in treatment, Reduce or eliminate costly chemical oxidants and disinfectants.
elimination, handling, regulation ; - :
o dm"!]‘m( r'n‘, b ,g’ g A Advanced Technology design allows ozone generation at high
= and compliance of waste materials. X o
- . ) ) concentrations (to 15% from oxygen; 5% from air) with proven
; . Avallable n'.l_nonWIdc [hrqugh reliability and cost efficiency.
videotape distance education.
o«
o http:/www.ozonianorthamerica.com 5
SMU | ENGINEERING o ozos
SCHOOL OF E o v 'H AMERI
AND APPLIED § l.\k I %gj I ﬂ g:i 491 Edward H. Ross Drive
OZONIA LTD OZONIA OZONIA TRIOGEN PO. Box 455
Switzerland France cotlond

Elmwood Park, NJ 07407
USA

Tel.: 201-794-3100

Fax: 201-794-3358

SOUTHERN METHODIST UNIVERSITY

www.seas.smu.edu ¢ 1-800-601-4040

SMU does not discriminate on the basis of race, color, national or ethnic origin, sex, age, or disability.

ICX E )
CHAMP OZONE CO, LTD.  OZONIA GUANGZHOU
Korea China

ON-CAMPUS

Orania* products are available in countries ol over the world. Please contact us for details of your representative.

See us at WEFTEC, Booth #3425

66 Circle 57 on card. Circle 56 on card. September 1998



This test method can determine
the cloud point with a resolution
of 0.1 degrees Celsius on up to
20 samples without operator
intervention. Petroleum
Systems Services Corp.
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Storage station

P&D Solutions Corp.
Circle 95 on card.

Audit

SGS International Certification
Services is now authorized to
audit apparel, sportswear, cos-
metics and other businesses’
efforts to develop safe and decent
workplaces worldwide. The new
certification standard, Social
Accountability 8000, represents
a consensus of recommendations
from the international business
community, non-governmental
organizations and labor organiza-
tions. SGS International
Certification Services Inc.
Circle 96 on card.

Microwave analyzer
The HazMat station comes with
an internal sump and a fiber-
glass lid that enables outdoor
storage. The lightweight lid lifts
easily and gives full access to
the drums or smaller containers
stored. The lid is lockable to
prevent trespassors and keeps
out precipitation.

The Millenniumwave-2000

Moisture/Solids Microwave Ana-
lyzer is designed for rapid single
or dual moisture analysis. It
detects variations between sam-
ples for an accurate product
control adjustment. With the
exception of the cooling fans,
the unit has no moving parts.
Microwave Designs Inc.
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Dynamics Corp.
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Analyzer

Mixing system

The RHDP-3 moisture analyzer
is a microprocessor-based

eliminates solids settling. Liquid

The JetMix™ Vortex Mixing Sys-
tem is engineered to take advan-
tage of a tank’s natural hydraulic
characteristics in order to
achieve optimum mixing of
solids. The flow pattern created
by the system’ simple nozzle
and pump placement eliminates
dead spots, reduces energy
requirements and virtually
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transmitter that will accept

all RH and temperature trans-
mitters with milliamp and
voltage outputs and will then
output various moisture parame-
ters in metric and non-metric
form. The outputs are selectable
as milliamp or voltage signals.
Omega.
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Your BIGGEST environmental

problem could have a microscopic

SO

Industrial customers around the
world have discovered the
benefits of bioaugmentation for
tackling a wide range of waste
treatment problems. Sybron, a
leader in applied environmental
, offers the

ucts, training and support
to 1 apply microbial
solutions for

» Compliance with organic limits

* Shock load resistance

* Degradation of specific organics
« Nitrification

* Rapid upset recovery

* Cold weather operations

* Effluent toxicity

* Pretreatment

* Grease management

* Collection system maintenance
* Solid and liquid waste odors

YBRON CHEMICALS INC.

F re Information Contact
land Biochemic
7 * F: 410-7349102
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or Sybron Chemicals Inc
8 78 * F: 60

(Call

)0 in NJ)
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AICKE Publications..Because, i the CPI,

esigning and running processes that reduce wastes and emis-
sions is not only the right thing to do, it's also the smart
thing...as goad for the bottom line as it is for your community

and the planet. AIChE publications can help, with titles like:

— Environmental  Progress—a quarterly
magazine that covers all aspects of pol
lution control, including air, water, and
solid and liquid wastes.

— Environmental titles from DECHEMA,
the German chemical engineering soci-
ety, addressing such issues as industrial
wastewater, and bioassays for soils

— The Environment: Air, Water, & Soil and
Environmental and

%ollution Prevention—PEP Series books

Management

which compile the best articles from
AIChE literature on critical industry

1ssues.

For more information on AIChE environmental products,
call 1-800-242-4363 and request a copy of our
Publications Catalog.
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Pressure switch

offers a sophisticated environ-
mental reporting module, an

The PS-E, PS-EH and PS-EV
Series of miniature low-, high-
and vacuum-pressure switches
measure 2.4 inches long by 1
inch wide and weigh 0.3
pounds. Applications include
hydraulic system pressure moni-
toring, steam-lined flow, coolant
flow and test equipment. Gems
Sensors Inc.
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scanning device. It is designed
for corporate-wide, division-
wide and site-wide use.
ImageWave Corp.
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Transducer system

Software

MSDSFinder™ is advanced
MSDS management and envi-
ronmental reporting software. It

Intranet module and an optional

ogy™ system gives drift-free,
obstructionless, flow measure-
ment in difficult liquids and
gases. The system uses ultrason-
ic transducers to measure the
flow of high temperature gases
and liquids with high viscosity
and high molecular weights.
Panametrics.
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Sample integrity is achieved
using packers or bentonite seals
avoiding cross-contamination.
Solinst Canada Ltd.

Circle 103 on card.

Reporting software
The Web-based Incident Track-
ing System for Safety/Health
automates the workplace illness
and injury reporting and data-
management tasks required by
federal and state regulatory
authorities. The software package
version 2.02 incorporates input
from the systems early adopters in
manufacturing, insurance and
other industries. GZA Information
Systems Division.
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Monitoring system

Air dryer

The Balston® SMD Membrane
air dryer dries compressed air to
dew points as low as 35 degrees
Fahrenheit at flow rates of up

to 200 scfm. Dry air is achieved
by returning a small portion

of the dry product air to

sweep out moisture, which

The Waterloo System allows
multilevel monitoring with
fewer drilled holes and low
purge volumes. Samples and
pressure readings take less time,
as the system uses dedicated
equipment at discrete zones.

VAPOR
EMISSIONS

CONDENSERS
CLEAN UP
VENT EMISSIONS
WITHOUT MAKING
ANOTHER MESS!

B Very economical. No costly permitting.

M No toxic by-products.

B Condensate can be reused.

M Service from liquids, refrigerants or
cryogenic fluids.

(612) 933-2558 Fax: (612) 9335647
1401 South 7th Street ® Hopkins, Minnesota 55343-7827

"If | have to hang my reputation on test
results, | want a Testo Portable
Combustion Analyzer because they
have more official approvals than any
other analyzers.” ...
Testo instruments B
are approved by:
EPA
So. Cal. AQMD
ETV Canada and
TUV Germany

©2
CO]
ClO2!
INIO)x¢
S0z

Flow

«» Lightweight & rugged

“ Easy to use

++ Periodic Monitoring

* Long cell life

< Simple field service

++ 48 Hr. Service with
Cash Back Guarantee.

E-mail: info@xchanger.com  Web site: www.xchanger.com
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For a FREE brochure call
800-227-0729
Testo, Inc., 35 Ironia Rd., Flanders, NJ
fax: 973/252-1729 or http://www.testo.com
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NEW PRODUCTS

preferentially passes through the
membranes. Whatman Inc.
Circle 105 on card.

Membrane

The Silver Series membrane for
disc diffusers has proven in field
tests to substantially outlast
conventional EPDM mem-
branes, while still maintaining
resistance to physical deforma-

tion and the ability to maintain
high oxygen transfer efficiency
SANITAIRE.
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Oil mist eliminator

The Oil Mist Eliminator offers a

low cost way to remove oil and
water aerosols from a com-
pressed air system. Units remove
99.98 percent of particles 0.1
micron and larger, and reduce
liquid content to 0.5 ppm by
weight. Pressure drop is between
0.5 and 1 psi and average car-
tridge life is between 8 and 15
vears. Kaeser Compressors.
Circle 107 on card.

METEOROLOGICAL

PARTICULATE

METEOROLOGICAL INSTRUMENTS
PARTICULATE MONITORS © PM 2.5 ¢ PM 10
COMPLETE SYSTEMS & SOFTWARE

Tel 541 471-7111 » Fax 541 471-7116
www.metone.com ¢ metone @metone.com

' Met One Instruments, Inc.

1600 Washington Blvd., Grants Pass, Oregon 97526

SOLVENT AND STEAM
RECOVERY SYSTEMS

SUPERSORBON SOLVENT RECOVERY PLANTS

High recovery rates [ Low energy consumption [] Economi-
cal, safe, reliable operation within Federal/State air purity
standards | Rapid payback [] Highest quality design
standards, such as ASME vessels, heavy ductwork, quality

components
and safety.

Fully instrumented for maximum efficiency

STEAM RECOVERY SYSTEMS

Reduce steam consumption up to 50%

Available now for

retrofit on existing carbon adsorption plants or other

processes which have waste hot condensate

Rapid payback

Dedert Corporation. Solvent Recovery Division,

20000 Governors Drive, Olympia Fields, Illinois 60461-1074
(708) 747-7000; Fax: (708) 755-8815:

Web Address: hitp:/www.dedert.com

Sl N
ﬁ.
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Others Talk Integration
We Actually Do It

Historic Data
Management
& Reporting

Real-Time Operator
Interface

Real-Time Server

Maintenance
Management

We have been quietly building a large installed base of
customers using our integrated products since 1985. Proof
enough that our integrated product suite provides the most
comprehensive, complete solution to plant management
and control in the industry.

Call for information or a free demonstration package.

Facility Management Technology

r

Integrated Software Solutions for
Plant Management and Control
9449 Science Center Drive
New Hope, MN 55428
Phone: (800) 998-2858
Fax:  (612)971-0854
Internet: http://www.fmtinc.com

Circle 63 on card.
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meet the MSHA regulation
requiring testing of CO emis-
sions from diesel engines used
in underground coal mines. Fea-
tures include CO measurement
to 4,000 ppm, exhaust and vac-
uum pressure testing, internal
pump, backlit LCD display and
more. ECOM America Ltd.
Circle 111 on card.

Water level logger
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The MPH Series high-tempera-
ture pumps are designed for
low-flow, high-head, high-tem-
perature applications. These
close-coupled, sealless, magneti-
cally driven pumps provide fluid
handling at temperatures up to
536 degrees Fahrenheit with no
cooling water required.
Magnatex Pumps Inc.

Circle 109 on card.

Pumps

end for simple installation and
features an average pore size of 20
pm. U.S. Filter / Schumacher
Filters America Inc.

Circle 110 on card.

The WL14 water level logger
now incorporates an optional
mouse-shaped probe for

sewer and stormwater flow
monitoring. The probe protects

CO tester

Extraction technology

the sensor from debris and SCHUMAprobe™ uses the same
velocity effects. The WL14 microporous, homogeneous struc- i
is programmable, records 6,000 | ture found in SCHUMASOIL®

The controllerless leachate
AutoPump passes particles as
large as % inch in diameter and
handles temperatures as high as

3
Solve your EPA Compliance YOllJllSt Can’t Get
& Process Monitoring Problems A L()nger.Lastmg

e < SR Water or Wastewater Tank

Patented single/double path opacity
systems - 0.1 micron particles

MP Zirconia O, - catalytic bead
combustibles / In-situ or extractive

Opacity & electrostatic baghouse
monitors

Chemiluminescent NO, Analyzer

Start-up assistance/EPA Certifications/
turn-key packages/service contracts

Continuous Emissions Monitors (CEMS)

readings and runs for 1 year
on a 9-volt DC battery.
Global Water.

Circle 108 on card.

well screen, and provides soil
vapor extraction and air sparging
capabilities. It is capped and
thieaded with a %-inch NPT male

The ECOM-EM CO tester is a
small, handheld unit designed to

outperforms ﬁeld-applied coat «
| Columbian tanks are leak- free-- '

The experience to provide customer satisfaction.

BES=  American owned & made
for over 20 years.

I

becalse
o= -

aworld leader in instrumentation /

(215)943-0668 + FAX (215) 547-7973 STEEL TANK COMPANY
6850 Hibbs Lane * Levittown, PA 19057 P.O. Box 2907 + Kansas City, KS 66110
Visit us at our Website PHONE: 913-621-3700 « FAX: 913-621-2145
HTTP/Awww.Datatest. Thomasregister.com E-mail: tanks@eoltutiibi k.com ¢ Website: wriestunibi e
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PRODUCTS

212 degrees Fahrenheit and
pH levels from 1 to 12. The
pump can reach depths of
500 feet and are available as
both top- and bottom-loaders,
in long and short versions.
Clean Environmental
Equipment.

Circle 112 on card.

Disc diffusers

Ceramic Fine Bubble Disc
Diffusers have been proven to
conserve energy and reduce
wastewater treatment plant
power by 50 percent or more.

The threaded retainer ring/hold-

er concept ensures an airtight
seal between the diffuser and
top-mounted O-ring gasket,
eliminating potential leaks
SANITAIRE.

Circle 113 on card.
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Thermo oxidizer

Models TO-120 and TO-240

have been designed to thermally

oxidize up to 120 and 240 gal-
lons of wastewater per hour at
up to 1,600 degrees Fahrenheit
utilizing natural gas, LPG or
diesel fuel. Additional savings
can be achieved by adding the
optional waste oil burner. RGF
Environmental Systems Inc.
Circle 114 on card.

introducing
smart skimmer

Automatic Pure Oil Removal
From Storm and Waste Water

* 100% pure oil
recovery

e Customized
programming

e Fully monitored

* skim-pak quality

1015 Shary Circle

1-800-533-8887  www.douglaseng.com
DOU |BS Concord, CA 94109
Engmee”ng 925-827-4100

Simple

'D..

Corporation

Versatile

Cost-Effective

STORM WATER SAMPLING

o Collect a true “First Flush”
sample

¢ Easy fo use and maintain

¢ Does NOT require power

Collect your somp|es at a fraction
of the cost of electronically oper-
ated samplers

Cost-effective method of achiev-
ing a sample without the use of
expensive equipment and labor.

Adapted to remote locations
Used in Mining, Oil & Gas, Pulp & Paper, Agricultural

Call or fax for free video
visit on the web: http://www.dteccorp.com

(402) 331-6333

(402) 331-2813 fax

Circle 69 on card.

MIXING SYSTEMS, INC.

September 1998
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7058 Corporate Way, Dayton, OH 45459
‘B> Ph: 937-435-7227, Fax: 937-435-9200

Web site: www.mixing.com

E-mail: mixing@mixing.com

ADVANTAGES

APPLICATIONS

Jet Aeration Energy Efficient
Jet Mixing Low Maintenance Costs

Low Operating Costs
No In-Basin Moving Parts
Operation Flexibility

No Misting, No Icing
Consistent, Uniform Mixing
Fast, Easy Installation
Self-Cleaning Option
VOC Removal Suitable for Deep Tanks

Jet Aeration & Jet Mixing
Sequencing Batch Reactors

Sequencing Batch Reactors
Activated Sludge Tr t
Equalization Tanks
Digesters

pH Neutralization
Gas/Liquid Contacting
Blending

L A A L
R
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Mixing tank

polypropylene piping system is
manufactured from a pure
polypropylene polymer with no
plasticizers, pigments or any
other contaminants that could
affect the fluid medium. The
system handles corrosive fluids
up to 212 degrees Fahrenheit.
George Fischer Inc.

Circle 116 on card.

Justrite’s new mixing tank facili-
tates compliance with EPA and
OSHA regulations by meeting the
criteria as both a closed and cov-
ered container. The gasketed lid,
which locks in place for security,
may be completely removed for
fast filling and dispensing. A bail
handle is provided for carrying.
Justrite Mfg. Co.

Circle 115 on card. Residual analyzer

The Aztec® CL1000 residual ana-
lyzer includes advanced micro-
processor-based electronics and a

Piping systems
The +GF+ PPRO-Seal natural

three-electrode measuring cell
arrangement. This arrangement
provides the analyzer with the
capability of measuring in the
parts per billion residual range, as
well as high residual ranges to 60
mg/l. Capital Controls Co. Inc.
Circle 117 on card.

diagnostics and over-board
autocalibration and blowback.
Anarad.

Circle 118 on card.

Adsorption system
Continuous emissions
monitor

The MicroCem continuous
emissions monitor is designed
for gas- and oil-fired combustion
units, package boilers, gas
turbines, diesel generators,
PEMS model profiling, hot
water and steam generation

plants and more. It is micro-

The activated carbon adsorption
system from Croll-Reynolds is

processor controlled with

hnav hnu hnu hnu hnu hnu hny

Need a leak detector or an
area monitor?

* For risk management
* To minimize worker exposure
* To reduce health & safety liabilities
¢ For compliance with government
regulations
1973-1998
Tusenly-Bise Yoars
PIONEERS IN PHOTOIONIZATION AND
X-RAY FLUORESCENCE

FOR ADDITIONAL INFORMATION: .

1-800-724-5600

HNU SYSTEMS, INC., 160 CHARLEMONT STREET, NEWTON, MA 02461-1992 USA
(617) 964-6690 © FAX: (617) 558-0056  http://www.hnu.comesales@hnu.com

See us at WEFTEC, Booth #4513
72 Circle 70 on card.

TEC HN O WY | | No€ .
The LOGICAL Choice for
Compliance
+ Environmental Reporting
+ MSDS Management
« Material Process Control
+ Regulated Substance Database

- MSDS Entry Services
» Custom Implementation Services

1.800.COMPLY 1

www.comply1.com

e-mail logical@comp

Circle 71 on card.
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designed to solve VOC emission
problems. The contaminated air
stream is passed across the car-
bon bed. The carbon extracts the
VOCs from the airstream and
adsorbs them, holding them on
its surface and in its pores. The
VOC-free air is exhausted into
the atmosphere. Croll-Reynolds
Clean Air Technologies.

Circle 119 on card.

Monitor cap
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The 62M Monitor Cap/Adaptor E
provides easy access to monitor |
equipment, while providing |
security in a liquid tight envi- i
ronment. Both the monitor cap 1
and the adaptor are made from !
I
I

cast aluminum. The adaptor

secures to the riser using a
female 4-inch NPT pipe thread.
OPW Fueling Components.
Circle 120 on card.

Lead detection

The portable SA-5000 Scanning
Analyzer™ is based on the anodic
stripping voltammetry analysis
technique. Results of up to 300
tests can be stored in memory
with time, date, job code and sam-
ple number data for later recall on
the display, downloaded to a PC or
printer output. Palintest USA.
Circle 121 on card.

drum

Drumlocks are positive locking
devices designed to secure the
contents of 55 and 30 gallon
steel drums. Model 550 &
secures and seals both
openings of any standard
closed head steel drum by
simply replacing the existing
caps. Model 625 tightens and
locks the sealing ring found on
open head drums by replacing
the standard 5/8 bolt normally
used (padlocks not included).

TAURUS PRECISION INC.
129 Paterson Ave. * Little Falls, NJ 07424
(201) 785-9254 * FAX (201) 785-9223

Circle 73 on card.

Need

government PDF format.

Regs

Try our All 50 U.S. Code of Federal
Regulations (CFRs) on CD-ROM for
only $62.50.

Forget long internet downloads! Get instant full-text
search and retrieval. Copy/paste into your own
documents. Features complete tables, 5,000" in-line

graphics, and the latest Title 40 CFR (EPA regs). U.S.

EPA Methods & Guidance for Analysis of

Water on CD-ROM for only $47.00.
EPA Series 500, 600, 1600 Methods + Title 40 CFR
Parts 136-149. More than 330 drinkin

methods, plus guidance from 50 EPA documents.

We also have SW-846, MSDS, TSCA, and more!
See our full catalog and order today
http://www.env-sol.com

Fast?

and wastewater

SOLUTIONS Software Corp.
(407) 321-7912

September 1998
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¢ Deister Operating Systems can solve
your waste water discharge problems

¢ Dramatically reduce your TSS
¢ Reduce your surcharges

SPECS
2 t0 4800 GPM
50 500 Micron Separation

Stand Alone Unit
No Operator
Maintenance Friendly

Deister Cyclones are used
worldwide for classifying,
degritting, desliming, and
clarifying pulp streams.

DEISTER

The Deister Concentrator Company
901 GLASGOW AVE. FORT WAYNE, IN 46803
PHONE (800) 926-6453 FAX NO. (219) 420-3252
WEBSITE: www.deisterconcentrator.com
EMAIL: info@deisterconcentrator.com

Circle 74 on card. 73




Meet the Pros in
Hazardous Material Storage.

Increasingly, the handling and storage of hazardous materials in
an environmentally safe, secure manner is an issue you must deal
with. And it isn’t something you want to leave to guesswork.

Today, addressing this problem is as easy as calling on the pros
of EPI. Our E.P. Containment Systems answer with the most ad-
vanced, relocatable, Factory Mutual approved buildings available.
Our complete line of building sizes and designs can be custom-fitted
with a wide range of options to perfectly meet your requirements.

Put the best available technology to work for you where
cost-effective hazardous material storage is demanded. Call today
for complete information on our professional solution — The E.P.

Containment System.
Environmental Products, Inc.

Division of BENKO PRODUCTS INC.

5350 Evergreen Pkwy « Sheffield Village, Oh 44054
Ph. (440) 934-2180 Fax (440) 934-4052
www.benkoproducts.com

Circle 77 on card.

Oil content analyzer

The OCMA-350 oil content
analyzer has three analytical
applications using the non-dis-
persive infrared spectrophotomet-
ric technique, IR absorbance. The
applications include QC

or process control, hydrocarbons
in soil and cleanliness verification
Powered from a generator or DC
to AC inverter, the OCMA-350 is
ideal for field analysis. Horiba.
Circle 122 on card.

Level control system
Radar Tracker® uses a flexible

microwave radar guide to reduce

installation costs versus conven-
tional radar or ultrasonic sys-
tems with through-air antennae.
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NEW PROD )

The microwave radar technology

is not affected by constantly
changing material dialectics or
temperatures, and the system
offers fast, easy calibration.
Bindicator.

Circle 123 on card.

Four-gas detector

The SA2000" is used to evaluate
airborne hazards and verify
acceptable entry conditions.
Used to detect combustible
gases, hydrogen sulfide, oxygen
and carbon monoxide, the unit
has data logging as a standard
feature. The circuitry is con-
tained on a single, field-replace-
able board. Scott Health &
Safety Products.

Circle 124 on card.

Protect Against Spills With
Synlechnics’ Track Collector
Pan System.

The FRP (fiberglass reinforced plastic) system is designed to collect
spills and isolate them from surface runoff and ground water. The
spilled materials are collected and treated or recycled

A SIMPLE, EFFICIENT SYSTEM

Center pan sections are snapped into position between
the rails and side pans are held in place by backfill,
eliminating mechanical fasteners or connectors.

EASY, INEXPENSIVE
INSTALLATION

Installation can be done by a small crew
without major site preparation or heavy
equipment.

P =
SYNTECHNICS inc.
7

FRP Division

700 Terrace Lane
Paducah, KY 42003
(502) 898-7303
Fax# (502) 898-7306

74

Circle 75 on card.

Take a leak!
Or drip, or splash,
or a splllI

Whatever your pollution containment needs you
can depend on SPC’s unique product solutions.
Like our latest UXT, Universal Sorbent for MRO
and hazmat applications. Or, our SXT engineered
for oil only. Available in “pads and rolls.”

Both are perforated so you use only what you need.
Call for FREE samples and catalog,
800-333-7672.

SORBENT PRODUCTS CO., INC.

Circle 76 on card.

We make it. We sell it. We guarantee it.

http://www.sorbentproducts.com
EMAIL: sales@sorbentproducts.com
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Continued from page 75

Fluorescent lamps

In a 1994 proposal, EPA suggested two
possible ways to handle mercury-containing
fluorescent lamps: (1) cover them under
the universal waste rule, or (2) grant the
lamps a conditional exemption. A majority
of states have either received approval from
EPA to apply the universal waste rule to
fluorescent bulbs or plan to do so. Propo-
nents of using the universal waste rule
argue that it would prevent increased mer-
cury contamination from landflls while
also helping to facilitate recycling of the
bulbs. Proponents of the conditional
exemption argue that fluorescent lamps
benefit the environment by greatly reducing
mercury emissions, as well as carbon diox-
ide and other greenhouse gases, from coal-
powered plants. By allowing the lamps to
be landfilled, a conditional exclusion would
maximize consumer convenience and use
of the bulbs. This argument assumes that
recycling bulbs is not really necessary, since
the additional mercury contamination
would be negligible. Opponents of the pro-
posed exemption argue that no amount of
landfilling would be insignificant, given
mercury’s extreme toxicity.

Handling fluorescent lamps

Most states that regulate fluorescent lamps
as universal waste either require or recom-
mend the following practices before the
lamps are shipped for recycling or disposal:
¢ Label the lamp or storage containers
“Universal Waste Electric Lamp(s),”
“Waste Electric Lamp(s)” or “Used Elec-
tric Lamp(s).”

Package lamps to minimize breakage and
to prevent release of lamp fragments if
breakage occurs.

Crush lamps only as part of a recycling
process; do not exceed applicable expo-
sure limits for mercury.

Contact your state agency to see what
state-specific rules are currently applicable to
fluorescent lamps.

User-friendly regulations

Both the universal waste rule and conditional
exemption approaches to fluorescent lamps
assume that less environmental regulation
can sometimes lead to more environmental
protection. Those who argue for applying the
universal waste rule believe that we can
reduce energy use while also minimizing
mercury contamination through streamlined
regulations that encourage recycling. Those
who argue for a conditional exemption

believe the risk from mercury is so insignifi-
cant, at least compared to the benefits of the
fluorescent bulbs, that they should not even
be classified as hazardous waste. Whichever
approach EPA adopts, including possibly
allowing the states to choose the universal
waste rule or conditional exemption for
themselves, the debate itself illustrates an
important development in environmental
law: the acknowledgment that regulations,
while essential to the protection of the envi-
ronment, can themselves have environmental
costs and disadvantages. This realization sug-
gests that use of the universal waste rule will
expand in the future. The universal waste
rule represents a balanced approach that rec-
ognizes both the dangers of common haz-
ardous wastes and the need to make regula-
tions user friendly to encourage the waste’s
safe collection and disposal. G®@

Charles B. Lewis is an editor with Summers
Press Inc., Ft. Worth, Texas. He is the author
of Workers’ Compensation Guide for
Employers and editor of the following books
published by Summers Press Inc.: EPA Com-
pliance Guide for Hazardous Waste and
OSHA Compliance Guide.

For more information, circle 155 on card.

Western Research Insititute
announces the

U.S. DOE Spill Test Data Base
Data repository for mitigation and dispersion
tests conducted at the U.S. Department of

Energy’s HAZMAT Spill Center

Files available for download

* All available data since 1990
* Spill research bibliography

* Spill research mailing list

www.westernresearch.org/projects/STFD
BDataPage.htm
1200 - 9600 BAUD
8 data / | stop / No Parity

* For more information
Phone (307) 721-2011
Fax  (307) 721-3455

m‘ WESTERN RESEARCH INSTITUTE

Leadership in Energy and Environmental Technology

poer———HUE§ VU I =
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Registered Environmental Manager (REM)
Certified Environmental Auditor (CEA)
Associate Environmental Professional (AEP)

Workshops and Examinations

September23-24 . .......... Philadelphia
October1-2.........coivvnivnnn, Dallas
October 12-13 . ....... .. ... ... ... Biloxi
Ootober14-15 . i v s s ¢ s siss v Albuquerque
Octoberi27:28:ws : ws wsve v s wussy o5 4 il Raleigh
NOVEMBETr2-3 v o vvmiissnwmnseuws Atlanta
November 11-12 .. ....... West Palm Beach
November 16-17 ............. Long Beach
December 1-2 ............ Washington, DC

Call Dr. Valcar A Bowman for information
(770) 486-9253

www.nrep-bowman.org

-

Circle 79 on card.



Product literature

Organoclay, the missing link for oil removal

EC-100 organoclay granules remove small amounts of oil from water. EC-100
organoclay is a post-polisher for oil skimmers, coalescers, and a pre-polisher for
activated carbon.

EC-100 organoclay extends the life of activated carbon 7 times or more, cuts
operations costs by 50%, increases profitability for the end user, the person who
pays for the water treatment.

EC-100 organoclay also removes PCB, PNA’s and other hydrophobes efficiently.

This department contains a description
of products from a variety of
leading companies. To receive FREE
literature, simply circle the numbers on

For more information call: Biomin, Inc. Ferndale, MI 48220
Tel: (248) 544-2552; Fax: (248) 544-3733; E-Mail: Biomin
Web address: http://www/BIOMININC.com

Distributors, reps wanted.

BIOMIN Inc.
State of the Art Filtration Media

the reader service card which
correspond to the number beneath the
products that interest you.

Circle 80 on card.

Upgraded bladder pump

Solinist Integra™ Bladder Pump uses a Teflon®
bladder, making it the ideal instrument for
VOC sampling. Integra Bladder Pump has
been designed for reliability and consistency,
providing high quality samples with main-
tained sample integrity. Integra Bladder Pump
meets the most rigorous US EPA standards for
groundwater monitoring. Sturdy, long-life
design. Easily decontaminated without using
tools. A PVC Integra Bladder Pump is also
available for suitable projects.

Solinist Canada Ltd.

35 Todd Rd. Georgetown, ON L7G 4R8
Phone: (800) 661-2023 or (905) 873-2255
Fax: (905) 873-1992

Circle 81 on card.  Web Site: www.solinist.com

E-mail: instruments@solinist.com

Something New in Nitrate Analysis
Enzyme-based nitrate testing is accurate,
economical, and environmentally benign.
NECi’s Lab kits provide quantitative data.
NECi’s Field Kits require no equipment.
Interference-free in virtually any sample -
soil, wastewater, groundwater, etc .
Whatever your application, we've got a
Nitrate Test Kit that’s right for you.

NECi, The Nitrate Elimination Co., Inc.
334 Hecla St., Lake Linden, MI 49945
Toll-free: (888) NITRATE

Web site: www.nitrate.com

Fax: (906) 296-8003

Phone: (906) 296-1115

S OO0 O e U O O
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Western Research Insititute
il announces the
U.S. DOE Spill Test Data Base
Data repository for mitigation and dispersion tests conducted at the U.S.
Department of Energy’s HAZMAT Spill Center

Files available for download "
* All available data since 1990

« Spill research bibliography
« Spill research mailing list

www.westernresearch.org/projects/STFDBDataPage.htm
1200 - 9600 BAUD
8 data / | stop / No Parity

 For more information ¢
Phone (307) 721-2011
Fax  (307) 721-3455

m‘ WESTERN RESEARCH INSTITUTE

Leadership in Energy and Environmental Technology

Circle 204 on card. Circle 85 on card.
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Classifieds

#USGS Topogra ghlc Maps

-National Coverage
-Overnight Denvery Available

yrAerial Photography
-Extensive Archives
-Custom Flown

¥ Digital Topos & Photography
-Vector & Rcs?eroﬁ)pos
-Custom Digitizing, Vector or Raster

Circle 135 on card.

Products and services

Each of the following disks contain 140 images:

CONSTRUCTION
CONFINED SPACE :
DOT/FLEET
ERGONOMICS

FALL PROTECTION

% ¢ FIRE SAFETY
GENERAL SAFETY
HAZARD COMMUNICATION
LOCKOUT/TAGOUT
MATERIAL HANDLING

2o 83000 (@S
S R sk X
CD ROM {ifdés 5299
1 RODCT SHEY SOHEAES

By mail Eﬁnhsﬁmkgnnl ~sstx ACCEPTED

Safety Services of Texas
PO Box 160932 Austin, TX 78716
1-800-767-8003/ 512-280-1929(FAX)

Circle 136 on card.

DEWATERING EQUIPMENT
call 61 6/673 9464

FRONTIER TECHNOLOGY, INC. fax: 616-673-9629

(>, YOUNGSTOWN
BARREL &
DRUM CO.

L « PLASTIC - FIBER
MS & PAILS In Stock

AL # SALVAGE DRUMS

4 U.N. STANDARD 4 DRUM LINERS

4 DRUM HANDLING # SPILL CONTAINMENT
EQUIPMENT PRODUCTS
SAME DAY SHIPMENT - CALL FOR QUOTE

1-800-359-DRUM

(330) 746-3277 + FAX (330) 746-3288
1042 MARBLE ST. YOUNGSTOWN, OHIO 44501

RMP View"
Risk Management Plan (RMP) - 112(r)

» Offsite Consequence Analysis
o Interfaces with SLAB View

* Report Ready Output

o Eletronic Submission

from our Website:
www.lakes-environmental.com

Lakes

Environmental

Tel: (519) 746-6157 - Fax: (519) 746-0793
e-mail: info@lakes-environmental.com

Circle 138 on card.

Professional services

ConTINuING EbucaATioN AND  TRAINING

E O H 5 1

ENVIRONMENTAL AND OCCUPATIONAL HEALTH SCIENCES INSTITUTE

CeNTERS FOR EDUCATION AND TRAINING
(NIOSH, US EPA, NIEHS-US EPAUS DOE)

PISCATAWAY ¢ NEW JERSEY

* Air Pollution * Lead and Asbest

Circle 140 on card.

On-The-Job [
Training 255
Our NEW Water & Wastewater
CD-ROM courses for Windows
will save you money and time

1-888-742-0074

Communication Arts Multimedia, Inc.

* Hazardous Materials « Risk Assessmeml

* Envir C
M « Toxicology
* Industrial Hygiene  « Water Pollution

Call for our complete 1998 catalog
(732) 235-5062 Fax: (732) 235-5133
E-mail: cet@eohsi.rutgers.edu

Visit our website!
www.eohsi.rutgers.edu/cet

EOHSI is Jointly sponsored by the University of Iﬁ" X
Medicine and Dentistry of New Jersey-
Robert Wood Johnson Medical School and
Rutgers, The State University of New Jersey [

’EnviroData Solutions, Inc.

Helpling you work smarter.

¢ Customized, user friendly
data management systems

® Systems for water, air,
waste, and more

Tel: 360-254-1608
Website: www.envirodatasolutions.com

Circle 137 on card.

Circle 139 on card.

WANT TO PLACE AN AD?

To place an ad, contact
David Schwartz today at:
(972) 687-6727.

Catch the Wave!

Web Based 8-Hour
HAZWOPER

Training
Only $69 - or train
eight or more for $560
What a valuel
www.hatlenvtrainers.com
or call 423-693-9880

PROFESSIONAL ENVIRONMENTAL

MANAGEMENT
Water Quality Air Abatement Corrective Action

Pollution
Control
Equipment

OSHA
Training

Compliance

Specialists

Atlanta, GA  888-793-6266

Circle 207 on card.

Contact David Schwartz today at: (972) 687-6727.
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3] kaNomAX

Your Market Leader in
Fine Measure Instruments

¢ FLUID

¢ AEROSOL

¢ SYSTEM

4 ENVIRONMENTAL

“all Today

Kanomax USA, Inc.

212-489-3755 FX: 212-489-4104
250 W. 57th St » Suite 816 » New York 10107

CONTAINER BAG LINERS

bt voesiics by

R s

Leak Protection for Roll-Offs
Dump Trailers and Railroad Cars
PACKAGING RESEARCH & DESIGN CORP.
P. 0. Box 678, Madison, Mississippi 39130-0678

TOLL FREE 1-800-833-9364

Degree Programs:
Environmental Engincering
Occupational Safety & Health
Business Administration
Computer Science
Criminal Justice
Health Administration
Human Resource Mgmt.

Certification Programs:
Certified Environmental Compliance Manager
Certified Ergonomics Compliance Director
Certified Pharmacy Technician

« Licensed and Accredited =

« Credit For Life Experience Awarded '8

* No on Campus Requirements .

3 =

* Study at Your Own Pace T

« Affordable Tuition Plans Available : 2

Call For Free Catalogue =3

~ 1-800-977-8449 ext. 516 3

(Colhucnbiz B
Y e

Orange Beach, AL 36561

i PadLocks,
Lock

Steel
Wilson Bohannan, Sesamee snll(nlm if.':.'
* Fast Quotes * Best Prices »
* Quick Ship + Free Info e gy
i Any Size
[ €2 LockMasters Anwhs

re
1-800-461-0620 » Fax 850-914-9754

ASBESTOS
ANALYSIS
LEAD
ANALYSIS

SINCE 1981

NY*NJeCA*GA*MI*TX*NC « WA

(800) 220-EMSL

OCT ittt s

PO Box 332, Giadstone, OR 97037 + [803) 6506738 + FAX (303] 630-5260
English to Spanish Translations

Water / wastewater industry translations of letters,
documents, O & M manuals, etc. OCT, Inc., Educational
Consultants, P.O. Box 332, Gladstone, Oregon 97027.
For more details and pricing, contact Sharon Gilbert

at (503) 650-7606.

78 Environmental Protection

ONMENIA
A WEN

> =50

FOR SMALL AND MEDIUM
SIZE COMPANIES
Written programs, audits, permits, regulatory
response, property assessments, soil & groundwater
testing, safety inspections, Industrial Hygiene
surveys, training, asbestos, lead, UST's, Haz
Waste, emergency response, ISO14000 and more

ATLANTIC ENVIRONMENTAL INC.
2 E. BLACKWELL ST DOVER, NJ 07801
A 973-366-4660
REGIONAL OFFICES: ATLANTA * CHICAGO
ol B Y ST PR
Since 1978

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
* Recordkeeping ® Hazwoper ® Hazcom ¢ Confined
Space Entry ¢ Lockout/Tagout ¢ Bloodborne
Pathogens P nal Protective Equipment
* RCRA/HSWA # Civil & Criminal
Liability » Hazardous Waste * Medical Surveillance
* Assessments/Audits

Accredited by the National Registry of
Environmental Professionals for Registered

Environmental Manager (REM) and re
Institute of Hazardous Materials
Management for Certified Hazardous Material
Manager (CHMM). Also CEUs from UN

PRICE: $595.00 (all materials included)
CALL OR WRITE FOR DETAILS 800-4 74
Box 3394 Wilmington, NC 284

ed by the

DE-ODOR ROD"™

Tue: New REVoLuTioN IN Opor ConTROL!

* Slot-Ventured Intake Design
+ U.S. Patent Approved

+ Solur Rechargeable

\‘mi\tuvl.ml : Low Maintenance
T eed? + Naturally Attracts & Absorbs
Guard” Ammonia & Hydrogen
Sulfides
DE-ODOR ROD™
contains natural-selected fonic
minerals which are ely

effective in attra

ODORS in

s Wer Wells, Vents
Scum Hoppers. Utiliry Vehicles,
Offices, Restrooms. Erc. (Also can

be effective in aiding age

run off.)

ENVIRONMENTAL CARE CENTER, INC.
10214 Old Ocean City Boulevard « Berlin, Maryland 21811

1-800-322-1988 « Fax: 800-893-8066

VISA, MASTERCARD, C.0.D. ACCEPTED

Circle 141 on card.

SALES-RENTAL-SERVIGE

Godwin Pumps of America, Inc. .
One Floodgate Road g@dwm

Bridgeport, NJ 08014 pumps
Ph (609) 467-3636

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

Critical Filtered Vacuum Systems
Completely self-contained, critical filtered
vacuum systems capable of conveying
asbestos fibers and contaminated solids,
slurries and liquids. Available filtration
includes HEPA, nuclear waste, carbon, or
product specific.
www.vectorvacuums.com
VECTOR TECHNOLOGIES LTD..
Milwaukee, WI
414-247-7100 » 800-832-4010

Circle 142 on card.

TO ADVERTISE
CALL David SchwartzTODAY:

972) 687-6727.
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Dakota
AUDITOR

The best-selling
EHS auditing software
Dakota Software Corporation
716-381-8710
www.dakotasoft.com

Circle 143 on card.

REPAIRS

SAMPLING PUMPS REPAIRED
BATTERY PACKS REBUILT

Personal Pumps & Hi Vol Pumps-

Most makes and models repaired
PARP’S Repaired — Batteries Rebuilt
Fast Turnaround — Warranty Given

= Save 40% - 50% on
E [li] repairs and batteries

2 The Perm-0-Fix
LJ Acetone Vaporizer sold

Quality Service Since 1987

Atlanta Lab Systems
115 Cedar Trace, Roswell, GA 30075

(770) 993-7850

Circle 144 on card.

* Gas Detectors

* Aerosol Monitors
* Air Sample Pumps  (C0.H:SLEL.CO2.02Hg,..)
*Breathing Apparatus ® IAQ (co, co2, TEMP, RH,..)

«Confined Space  * Noise Monitors

Entry Equipment  ® VOC Detectors (in/FiD)
*EMF Meters * Velocity Meters
*Interface Probes  * H,0 Quality Checkers

(PH, DO, COND, TURB.,...)

A\ ASC Professionals
sustomron 4_800-327-4260
WWW.ASCPRO.COM _&a%itoms |

Circle 145 on card.

AQUATROL?

Supervisory Control and Data Aquisition (SCADA)
PLC Telemetry/Computer/System Integration
DLC Controls 25 Years Experience
Aquatrol Additions & Repair

System Control Services Corp
366 N. Prior Ave,, Ste. 206, St. Paul, MN 55104

PH (612) 647-9955,Ext.2  FAX (612) 647-9977

Circle 146 on card.
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Certification  CERTIFIED ENVIRONMENTAL
Programs COMPLIANCE MANAGER
CERTIFIED ERGONOMICS
COMPLIANCE DIRECTOR
QUTHER,

/2
é @%E Call For Information
oS 1-800-977-8449

ext. 912

Columbla &

UNIVERSAL ENVIRONMENTAL
TECHNOLOGIES, INC.

COMPLETE SITE REMEDIATION
SERVICES AND SYSTEMS
© REMEDIAL DESIGN SERVICES
¢ 2" WELL PRODUCT RECOVERY
® HEAVY/VISCOUS OIL ( *HORSE" ) RECOVERY
® DIESEL/#2 OIL/GASOLINE PRODUCT RECOVERY
® CHLORINATED SOLVENTS SYSTEMS
© SOLAR POWERED SYSTEMS
® SOIL VACUUM/SPARGING SYSTEMS
® VAPOR/GROUNDWATER TREATMENT SYSTEMS
¢ CUSTOM DESIGNED SYSTEMS

CALL 1-800-838-7736 OR FAX 1-888-838-7736
OR EMAIL TO: UETM@AOL.COM

Education is
Essential

Umversnty

TO ADVERTISE
CALL David Schwartz
TODAY:

(972) 687-6727.

I
DAMES & MOORE

& MOORE GROUP COMPA

= Design

= Engineering

= Environmental Programs
= Construction Services

Tel: 213996 2200 E-mail: exo@dames.com

Handex
Environmental
Mldwut

@ Assessment
€ Remediation
@ Construction
@ Solid Waste Facility Service
PA: 112772040, O11: 513.772-3349
248347 2160

Natl/Intl locations www. Handex.com

Hydrocarbon Environmental
Recovery Systems
» Microbes » Soil & Water Trtmt
» Spill Kits » Dealerships

(210) 497-8980 Fax: (210) 497-4227
See our WEB Page @
http://www.adwizards.com/hers
P.O. Box 701275, San Antonio, TX 78270

|
BIRD )(»)))))‘

BIRD CONTROL SPEClALlSTS
800-662-5021 www.hird-x.com

* NPDES Compliance
Biomonitoring

« Consulting Services

* Customized Studies

* NJ Certified Lab #77682
1111 Union Blvd.

Allentown, PA 18103

5 (610) 434-9015
NICRNION () 4342510 fux

Circle 154 on card.

SPEEDI-BERM

Secondary
_. Containment

FULLY COLLAPSIBLE
ONE PIECE ! AND PORTABLE

*INSTANT SET-UP; JUST UNFOLD

oSAFELY COLLECTS LEAKS AND SPILLS
RESISTS MOST FUELS AND CHEMICALS
oUSED BY U.S. ARMY, NAVY, MARINES ETC.
THE ESSENTIAL HAZMAT TOOL

IN STOCK FOR FAST EMERGENCY SERVICE

NN, 1-800-526-5330

| Aero Tec Laboratories Inc.
Ramsey, NJ 07446-1251 USA

Tel: 201-825-1400 Fax: 201-825-1962
e-Mail: aerotec@cybernex.net

Circle 148 on card.

Asbestos Analysis - PLM/PCM
$7.00 per sample/$5.50 per sample prepaid
AIHA PAT-PCM Proficient, AIHA/RTI-PLM

Air Quality - Radon-Noise Dosimetry
Third-Party Air Monitoring
Asbestos Inspection and Assessments
= PRECISION 22 Orvleto Court
Florissant, MO 63031
AANALYSIS, INC. Tel/Fax (314) 838-5052

Circle 149 on card.
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BEAT THE HEAT BEFORE 3
IT BEATS YOU!

(0L VEST4

TWO MODELS ¥
Self-contained, circulating
*Frozen gel packs

From $179 to $199!
ORDER TODAY 1-800-631-9567

= VISA/MASTERCARD ACCEPTED
ILC Dover, Inc. P.O. Box 266, Frederica DE, 19946

Circle 150 on card.

Automate Site Monitoring

idoScan

.Systems

. Choose pcﬂm size loggers or multi-
channelsystems.

* Sensors foroxygen, temperature,
pressure, water level, hydrocarbons

« Simple to operate

* Field proven, long sensor life

* Low cost, from $438/monitoring point

Call for details: BioRenewal Division,

Microbac Laboratories; Inc.

(888) 276-8908, e-maill ot info@biorenewal.com

http://www.biorenewal.com
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86/0€/60 '9x3 60-d3 's|wosep 404 41 |1°D

A|u0 $I9WOJSND BWi) .y Joj PIjPA,
, Suijodiaug I
‘Jlo pup sob so
yons ppnpoid wnajolged
Aup quosgp o} peuaneGml

49)i0g o | ysnl-asn o} Asog w |
Jajl| | of dn sglos
JB!’.UlL.UD'S ||oq qvml

anissod s|qosodsip ay| |
¥ILVI 110 IHL

«33dd
1 139 3SVD L AN9

The latest in
cubic yard boxes

For haz & non-ha solid waste

Environmental Container
Call 1-800-278-3626

Circle 151 on card.

Portable Sludge

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

PHILIP SERVICES

et gl G e

INDUSTRIAL SERVICES GROUP
Formally J.D. MEAGHER/ALLWASTE, INC.

80 Environmental Protection

IATL

International Asbestos Testing Laboratories

AIHA - NLLAP - NVLAP
NY State ELAP Accredited

QUALITY ANALYTICAL
SERVICES SINCE 1987

(609)-231-9449

16000 Horizon Way, Unit 100
Mt Laurel, NJ 08054

STOP RUST PERMANENTLY

..with POR-15, the strongest,
toughest, non-porous coating yet
developed.

¢ Chemically bonds to rusted metal
. Strengthened by exposure to monsture

. i to ct
* POR-15i |s available in Black, Silver, Clear
and Gray

800-576-5822

Distributed by:

Flowmeter Rentals & Services

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

* Leak Detection

» Balancing

¢ Calibration

Performance Sunvey Corporation

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

Imperial Restoration, Inc.

Circle 205 on card.

Disposable Bailers

$31 Bailer Prices
Are Coming Down to Earth!!!

™ DISPOSABLE BALLERS
AS LOW AS
+ $49.50 CASE

SUPERIOR QUALITY
Call today for FAST delivery
at TERRIFIC PRICES!

Sampling Specialties, Inc.

Call for Complete Catalog

800-256-8345

. |

MOBILE FILTER PRESS RENTALS
FOR SLUDGE DEWATERING
High Pressure R&B Filter Presses
Training, Mob & Demob Services

LEGGETTE BRASHEARS & GRAHANL |

Professional Ground-Water and Environmental Engineering St

Water Supply * Contamination * Modeling

Dewatering Permitting
Trumbull, CT j Offices Nationwide
(203) 452-3100 EST. 1944

Dynatnol® The Best Available!
% Concentration - % Solids
* METALWORKING FLUIDS
* QUENCHANTS
* PLATING BATHS
+ACIDS
* CAUSTICS, etc.
Automation Products, Inc.,
3030 Maxroy Street, Houston, Texas 77008-6294 USA

Fax 713-869-7332 Telephone 800-231-2062 D478-CL111

Circle 152 on card.

Spill Problems?
OSHA Concerns?
Clean-up issues?
The Rapid Response " Vacuum
solves them all

Vector Technologies Ltd. Milwaukee, WI 53209
800.832.401 / 414.247.7110
www.vector-vacuums.com

Circle 153 on card.

Earn a Bachelors, Masters, or Ph.D.
Take courses using texts/phone/mail/email
No classes. Low costs.
COLUMBIA PACIFIC UNIVERSITY
105 Digital Drive, Novato, CA 94949
800-552-5522  www.cpuniv.edu

September 1998



Professional directo

ENVIRONMENTAL AND INDUSTRIAL
SAFETY INSTRUMENTS

AtMSR, we measure our success by your
ﬁm level of satisfaction. That's why we carry a wide
selection of instruments for all your needs.

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

-1738

-
MILCO SAFETY RENTAL, INC.

NEED DRUMS TOMORROW?
CALL TOLL-FREE TODAY!

1-800-366-7044

* STAINLESS STEEL DRUMS * PAILS AND CANS

* STEEL DRUMS * FIBER DRUMS

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

GENERAL
coanga
CORE. 05

54 Veronica Ave ¢ P.O. Box 6140

Somerset, New Jersey 08875-6140
TEL: 732/435-0020 * FAX: 732/435-0040

IS OUR REPUTATION IS STAINLESS, Sm—"

AIR DISPERSION
MODELING COURSES.

Practical, “*how to” courses customized to
your local area, including state permitting.
Advanced Modeling for Permits and 112(r)
RMP Modeling courses also conducted.
Austin, TX- 9/14-16 Chicago, IL - 3/22-24
Asheville, NC- 11/9-13 Asheville,NC- 5/17-21
Tampa, FL- 1/26-28
DCE_I IAIC
D [ ]
www.beeline-software.com
e-mail: info@beeline-software.com
828/258-1895 Fax 828/258-1821

LL LINL

TRAINING

Referral directory

Air dispersion modeling software

Innovative to helpyou imp an

Bee-Line Software - P O Box 7348, Asheville, NC
28802. (704) 258-1895, FAX: (704) 258-1821.
E-Mail: beest@beeline-software.com,

Internet Address: www.beeline-software.com.
Leaders in air dispersion modeling software and
training.

See our ad in Classifieds

Asbestos analysis

Precision Analysis Inc. - 22 Avieto Court, Florissant,
MO 63031, PH/FAX: (314) 838-5052.

Bailers - Single use

Enviroline Inc. - 2235 Nursery Road, Suite C,
Clearwater, FL 34624. (800) 554-0123,

FAX: (888) 554-0123.

Manufacturers of economical disposable bailers,
coliwasas, drum thiefs and filters.

Barrels - Container products

Youngstown Barrel & Drum Co. - 1042 Marble
Street, Youngstown, OH 44501.

(800) 359-3786, fax: (330) 746-3288. Internet
Address: www.thomasregister.com/ybd.
Consultants

Leggette, Brashears & Graham Inc. - 126 Monrow
Turnpike, Trumbull, CT 0661 I. (203) 452-3100,

FAX: (203)452-3122.
Professional gr
engineering services.
See our ad in Classifieds

Handex Environmental - 106 Thompson Prk Dr,
Cranberry Township, PA 16066.

(800) 989-8321, FAX: (412) 772-9733,

Internet: www.Handex.com.

Full service environment consulting & contracting.
S5G Incorporated - |4K World's Fair
Drive,Somerset, N) 08873,

(732) 356-0560, FAX: (732)356-6440.

E-Mail: pstrauss@ssgcorp.com

Cost-effective solutions to environmental problems.
See our ad in Classifieds

and envir

Consulting/training

Excel Partnership Inc.- 75 Glen Road, Sandy Hook,
CT 06482. (800) 374-3818, FAX: (203) 426-7811.
Internet Address: www.xpl.com.

September 1998

Envir | M: System (EMS), under-
stand the reqmrements of ISO 14001 and add value
to your business.

Drums - Containers

General Container Corp - 54 Veronica Avenue,
P O Box 6140, Somerset, N 08875-6140.

(908) 435-0020, FAX: (908) 435-0040.

E-Mail: www.generalcontainer.com.

Your source for steel, polyethylene and stainless
steel drums.

Dust collectors

Automation Products - 3030 Maxroy, Houston, TX
77008, (713) 869-036 1, FAX: (713) 869-7332.
See our ad in Classifieds

Education

See our ad in Classifieds

Liners - Truck

Packaging Research & Design -

P O Box 678, Madison, MS 39130.
(800) 833-9364, FAX: (601) 853-1202.
Disposable bag liners for roll-offs, dump
trailers & railroad gondola’s.

See our ad in Classifieds

Rental equipment

ASC Professionals = 15075 E. Eleven Mile Rd.,
Roseville, MI 48066. (800) 372-4260,

FAX: (810) 771-0098.

Safety equipment rental & repair.

See our ad in Classifieds

Columbia Southern University -
24847 Commercial Ave., Orange Beach,AL 36561.
(800) 977-8449, FAX: (334) 981-3815.

Earn your BS, MS, Ph.D. through the freedom
of distance education.
See our ad in Classifieds

Engineering &
environmental services

y training & consulting

Environmental & Safety Services Inc. -

PO Box 3394, Wilmington, NC, 28406

(910) 763-6999, FAX: (910) 763-8709.

Full service company specializing in OSHA and EPA
training and consulting.

See our ad in Classifieds

Sludge dewatering services
.D. Meagher/All Inc. - PO Box 752,

Buchart Horn Inc. - 445W W. Philadelphia/
P.O. Box 15040, York, PA. 17405. (800) 275-2224,
FAX: (717) 852-1401.

See our ad in Classifieds

Dames & Moore Group - 91| Wilshire Blvd., Suite
700, Los Angeles, CA 90034.

(213) 683-1560, FAX: (213) 628-0015.

E-Mail: LAXHK@DAMES.com.

Engineering, environmental, construction
management, litigation support services.
See our ad in Classifieds

Laboratory - Asbestos/lead

International Asbestos Testing
Laboratories (IATL) -
Mt. Laurel, NJ 08054.

(609) 231-9449, FAX: (609) 231-9818.

Asbestos and lead analytical services. NVLAPAIHA,
and NY-ELAP accredited.

16000 Horizon Way, Unit 100,

Westborough MA 01581, (508) 366-6606,
FAX: (508) 366-6662.
See our ad in Classifieds

Training manuals - Wholesale

N o Ervl e Thei=

10933 Trade Center Drive #IOG Rancho Cordova,
CA 95870. (800) 837-2384,

FAX: (818) 853-8626.

Internet Address: www.nos.hazmat.com.

OSHA - EPA - DOT training manuals for sale.

Water monitoring

Scientific Instruments Inc. - 518 W. Cherry St.
Milwaukee, WI 53212. (414) 263-1600,
FAX: (414) 263-5506, E-Mail: sii5 |8@aol.com.

Stream gauging/water monitoring.
See our ad in Classifieds
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More than 75 percent of the world’s geysers, including the
world’s largest, are within seven major geyser basins in
Yellowstone National Park.

The geyser basins include: the Norris Geyser Basin, the
Upper Geyser Basin and Old Faithful Geyser Basin.
The park’s thermal features lie in the only essentially undis-
turbed geyser basins left worldwide. Research conducted at
the geyser basins on thermophilic bacteria, algae mats, preda-
tors and their environments is applied elsewhere to energy
fuel production and extraction, bio-mining, control and
removal of toxic wastes, development of new surfactants
and fermentation processes and other fields.

Protection perspectives
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Your Partmer in Ecgl]gineeﬂng,
Desi%‘lcnﬂ and Technical Analysis for

uent Diffuser Systems
.

4

Vi o, PR \! 34

$9990.40904

Across the globe, Red Valve Company is helping meet the toughest
challenges for today's effluent diffuser systems.

Preventing the intrusion of sediment, salt ~ What's more, Tideflex Diffuser Check
PROBLEM :

water and aquatic life. Achieving high initial ~ Valves can accommodate almost any effluent
dilution. Enhancing jet velocity. And more. diffuser system—new or retrofit—with

maintenance-free operation. Want to know

Red Valve's patented Tideflex® Diffuser ) )
more about how Red Valve can partner with

Check Valve enables marine and inland ) 5
you on your next effluent diffuser system?

outfall lines in municipal and industrial . )
I Call Michael Duer, director of Red Valve

applications to operate at peak performance, . .
PP ! pestp effluent diffuser technologies, today at

412-279-0044.

overcoming the challenges associated with
conventional multiport diffusers.

© Patented Tideflex Diffuser Valve’s non-mechanical, all-rubber
“duckbill” design means no intrusion.

® Inherent variable orifice produces improved jet velocity throughout a
range of flows—up to three fimes that of fixed orifices at low flow.

® Elliptical, rather than circular, plume provides a more uniform ‘v

The four-hole, square-flanged 35-SQ flow distributi
Tideflex reduces installation costs and ow distribution.
minimizes stress on the outfall pipe. Red Valve Company, Inc.

700 N. Bell Avenve, Carnegie, PA 15106 Fax: 412-279-7878 www.red.valve.com

Circle 86 on card.



GreenSuite

reenSuite: a 100% Java™-based system integrating
Environmental Management, Safety, Industrial Hygiene,
and Occupational Medicine into a single enterprise
business solution. The GreenSuite system is flexible
enough to ensure that organizations retain their
investment in legacy systems, and has created
links to existing enterprise business
systems. GreenSuite™ enables increased
efficiency, reduced costs, decision
support and shared data between
organizations. GreenSuite has
emerged as the global
EH&S software standard
now, for the year
2000 and bheyond.

THE ENVIRONMENTAL SOLUTION

LFR Technologies
www.GreenSuite.com e 1-888-424-7336
225 South Cabrillo Hwy, Suite 102-D, Half Moon Bay, CA 94019

Fax: 650-712-7479 e e-mail: GreenSuite@LFRT.com

Circle 87 on card.

Internet/Intranet-Based Environmental Data Management System
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