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100 117 '34 .51 168 185 202 219 236 253 270 287 304 321 338 355 372 389 0
101 118 135 '52 169 186 203 220 237 254 271 288 305 322 339 356 373 390 '"
102 119 136 '53 170 187 204 221 238 255 272 289 306 323 340 357 374 391 a.
103 120 137 154 171 188 205 222 239 256 273 290 307 324 341 358 375 392 m

x
104 '21 138 155 172 189 206 223 240 257 274 29' 308 325 342 359 376 393 "0

105 122 139 156 173 '90 207 224 241 258 275 292 309 326 343 360 377 394 ~.

106 123 140 157 '74 191 208 225 242 259 276 293 310 327 344 361 378 395 CI>

107 124 '41 158 '75 192 209 226 243 260 277 294 311 328 345 362 379 396 l>
c:

108 125 142 159 .76 , 93 210 227 244 261 278 295 312 329 346 363 380 397 <0

109 126 143 160 '77 194 211 228 245 282 279 296 313 330 347 364 381 398
c:
!2

110 127 '44 .61 .78 195 212 229 246 283 280 297 314 331 348 365 382 399
111 128 .45 162 .79 '96 213 230 247 264 281 298 315 332 349 366 383 400 <D

112 129 .46 183 180 197 214 231 248 265 282 299 316 333 350 367 384 401 <D
m

113 130 147 164 181 '98 215 232 249 266 283 300 317 334 351 368 385 402
114 131 148 165 182 199 216 233 250 267 284 301 3' 8 335 352 369 386 403
115 132 149 '66 183 200 217 234 251 268 285 302 319 336 353 370 387 404
116 '33 150 '67 184 201 218 235 252 269 286 303 320 337 354 371 388 405

Interested because of: 95 • New Construction 96 • Adding Capacity 97 • Plant Upgrade 98 • Maintenance 99 • 1 for 1 Replacement

E. What type5 of Pollution Control It" you
responsible lor? (check att thai apply)
A JAIl F .I TolJC& t\azardous
B JWaler malenal
C J NOIse G J Energy conl/011
o JSCi:l WasIl! energy conservation

0i5pcsaI H JNoneoilheabcM!
E Jlrldustllal

hygiene

F. Which 01 the tollowlng publlcallons do
you receln pelsonally addressed 10 you?
(cne<:k all thatappty)
A .I PoIIubon EngtneeMg
B .J EnwonmenlToday
C .I EnwonmenraI Soto!IOl'I$
o .I PolIutJonEqutpmenlNews
E .J The NallQoalE~ JoumaI
F .I Watef Enworvneol & TecMoIogy
G .I NoneollheaboYe' _

J. How immediate il you, need lor the

selected products/services? (selecl one)
A Jo.3months 0 J9-12months

8 J 3-6 months E J Over 12 months
C J 6-9 months

Environmental
PROTECTION

035709606060

H "Coooly
J .I Fedefa!

K .I Transportation
N .I Labs O.JTramlng P .I Real Estate
Z .I Mlsc, SelVlCes _

Type 01 Govt.
G .I City
I .I State

c. Appro_lmale number 01 employees at this
address (check only one):
A .11-19 D.J1Ql).249 G.J l000-t499
B .J2().49 E -:1250-499 H.J 15(l().2499
C .150-99 F :J5(l().999 1.1 2500 and up

O_ln yout job function do you recommend.

:~~~~~~Ihalapply)
B .J lnstnmllfMabOtl

C """""'"o .J Pans&~bm8W1tenane8
operabOtlandcontroi

E"_F .I None oIlhe abo'le _

I, What Is your projected budget lor the
selected products/services? (select one)
A J Over $200,000 0 J $10.001-$50,000

B J $100,001-$200,000 E J SS,(XXHO,OOO

C J S50,001-$100,OOO F t.J Under $5,000

B .I MJMlg L .I Consub1g
C .I AgncuIt....e M.J Insurance
o .I Eng.neenng& E .I lJIlImes,p.tJIic,

Contraetng pnvale&oooperatrve
F .JGovt.lndJdingmurqlalOfthlnclsanllary

water Of wastewater treatmenl sys. Of pIanls

B. Type 01 BlIslnusIcheCk only one):
A J Manulactunng II manulaclunng, p/ease
CheCk !he appropnate SIC (CI\edl. only one).
J (20) Fooo J lJOI Rulltlel'l'lasbl;

J121) lcacm J(311lNmer

J 122) 1M" J (321 SIorolwCIay/Gla.ss

.J 123) AwII'~ J (331 Pnmat)'MeIai

J(2.) l..rnDtt&WOOO J(3ol1 FaD Metal

J(25)F_. Jl35llolilc1l.~EIect

JI2f» PIllIf Jl36) EIed&EilclrCWI~

Jl2n Prnt,f\clIlsIl .Jj37) I,_ElM!
Jl2S1~ .J138) InslrlmNsloWlil';l~

Jt29lf'11n:11'CoIIJP9l~"ID

G_ Which 01 the lollowlng AIR OUAUTV H, Whal Is your reason lor purchasing lhe
N$TRUMENTAOON PROOUCT(SY selecled products/services? (Select one)

~Et~~~~J :~~S~I(~t~:I~~;Ilpply) A.J New Conslruction
A .J ContinuouS EmlS$lOr'l K.J PanlClrlate Samplel B J Plant Upgrade

Monitor . l J Tubing and C J Aepiacemeni/Maintenance
B .J Weather InSlrumentatlOn Connectors
C .J OpaCity Monitor M.I Hydrocarbon
o .J Amlll9nt Air Monllol AnalyzerlMonltor
E .I Tes.l Kits N .I Vapor Analyzer
F .J Callbrallon Gas 0 .I Portable EmisslOf1
G .I Gas Monilors Monitor
H .I Gas Chromaloglaph P .I Inslrument LeaSIng
I .J GClMS AnaIYZ$l a .J Recorders
J JleakDeteclors

alltllSlocar.oo

o .J ProVlCle professooal consuiling saMee 00

PollullOl1 Control

Z .I 0I11e/

A FunctIon which be.l descnbe. your Ktivity In Poltutlon Control (check only one):

A. .I Corporale resoonsbbty for B .I Manage aD PoIu!al Control Opera\lOl'lS

PoIIunonControl

C .I SupeMse sub-{lroup '" PoUutlOl1

Control QperatlQrlS

E .J ProvlOe stall enVIronmental samee on

POlh,lIlon Conlrol

rs123a

FREE SUBSCRIPTION INFORMATION 6/96

a Yes! Send/Continue to send Environmental Protection free of charge.

D No, I'm not interested at this lime.

Signature (Required) Dale ---
Name

ntle

Company

Address

City State

Zip+4 Phone

Fax E-Mail

I
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100 117 134 151 168 185 202 219 236 253 270 287 304 321 338 355 372 389 ()

101 118 135 152 169 186 203 220 237 254 271 288 305 322 339 356 373 390 '"102 119 136 153 170 187 204 221 238 255 272 289 306 323 340 357 374 391 a
103 120 137 154 171 188 205 222 239 256 273 290 307 324 341 358 375 392 m

)(

104 121 138 155 172 189 206 223 240 257 274 291 308 325 342 359 376 393 1:l

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

106 123 140 157 174 191 208 225 242 259 276 293 310 327 344 361 378 395 <Jl

107 124 141 158 175 192 209 226 243 260 277 294 311 328 345 362 379 396 :>
c

108 125 142 159 176 193 210 227 244 261 278 295 312 329 346 363 380 397 '"109 126 143 160 177 194 211 228 245 262 279 296 313 330 347 364 381 398 c

110 127 144 161 178 195 212 229 246 263 280 297 314 331 348 365 382 399
!l

111 128 145 162 179 196 213 230 247 264 281 298 315 332 349 366 383 400 '"112 129 146 163 180 197 214 231 248 265 282 299 316 333 350 367 384 401 <0
Ol

113 130 147 164 181 198 215 232 249 266 283 300 317 334 351 368 385 402
114 131 148 165 182 199 216 233 250 267 284 301 318 335 352 369 386 403
115 132 149 166 183 200 217 234 251 268 285 302 319 336 353 370 387 404
116 133 150 167 184 201 218 235 252 269 286 303 320 337 354 371 388 405

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

E. Whallypes 01 Pollution Control are you
respollsible lor? (check all that apply)

A .JAil F .J TOXIc & nazanjous
B JWater malenal
C JNOIse G.J Energycontroll
o .JSokl Waste energyconservallOO

0tsp:lsaI H .JNcneiJlhe.:bM!
E Jlndustnal

hygl9ne

F. Which 01 the !allowing publications do
you receive personally addressed 10 you'?
(check aU Ina! appfyl

A .J Pollullon Englne..ong
B .J EnvlIO!1menlToday
C J Enwoomenlal Solutions
o J Pollullon EqUipment News
E .J The NatlOOal EnVIronmental Joumal
F J Waler EnVironmenl & Technology
G .J Noneoltheaoove

J. How Immediate is your need lor the
selected products/services? (Select one)

A J 0-3 months 0 J 9-12 months
B J 3-6 months E J Ovel 12 rrontt.

C J 6-9 months

Environmental
PROTECTION

035709606060

H .J County
J .JFederal

K .J TransportallOO
N .J Labs 0 JTralrung p.J Real Estate
Z .J Misc. ServICes

TypeolGovl
G .J City
I J Stale

C. Approxlmale number ot employees at this
address (check only one)"
A .;1·19 0 Jloo-249 G J HX)().1499
B J20·49 E J250·499 H J 1500-2499
C .J50-GG F .J500-999 I J 2500 and up

H. What is your reason lor purchasing the

selected products/servlces? (Select onel

I. What Is your projected budget lor the

selected products/services? (Select onel

A .J Over $200,000 0 J$10,001-$5O,000

B .J $100.001-$200.000 E J $5.000-10.000

C .J $50.001-$100,000 F J Under $5.000

o.ln your Job lunc!ion do you recommend.
specity or purchase? (check alltha! apply)
A J PollutIOn Conlrol Equlpmenl
B J InslrumenlatlOn
C J Chemicals

. 0 J Parts & llQUipmenl for maintenance
operatlOnandconlroi

E J ServICes/Consulting
F J None of !he above

B. Type or Business (check only one):

A.J Manufactunng, II manulacluring. please
check lhe appropriate SIC (check only onej:
J(20) Food .J(JO)Al.Obel~sbc

J(21) TObacco J(31) Leather

.lIn) la.lde J(32) Ston&Clav'Gia~

.J {23\ A,pparel .J (33\ PM\8."MetaI

J(N) Lo.rnbe,$Wood J(:J4) F;lb~al

.J (25) Fumdure .J (:lS) Mach ,e.ceplE\e(;1

.J (26) Paper .J (36) ElOCI &E1ectron Mad>

J(27IPrlnIiPub/lSll .J(37)T'ansE~

J(28jCt>emocaIs .J(38)ln$ll1rneaslanal)'l....COOI'~

.J (29) f'tolrQl &Coal J 139) M'scelllneoosMlg

B .J Mining L .J ConSU~lng

C .J Agricu~ure M.J Insurance
o .J Englneenng& E J Ulilities. pubhc,

ConlraCllng pnvate& cooperallve

F .J GoV!. Including munICIpal or distrICt saOilary
water or wastewaler Ireatment sys. or plants

6196

o J Provide professional consulting service on

Pollution Control

Z J Other

B J Manage all Pollution Control Operations

atlhislocalion

rs123a

FREE SUBSCRIPTION INFORMATION

IJ Yes! Send/Continue 10 send Environmental Protection Iree of charge.

IJ No, I'm not inleresled allhis lime.

A 'J Corporate responsibility for

PoliutionConlrol

C tl Supervise sub-group in Pollution

Conlro1Dperations

E .J ProvlOe staN environmental service on

PollutlonConlrol

Signature IR"'u'""'I, Dote

Name _

TItle _

Company _

Address _

City State _

Zip+4 Phone _

Fax E-MailL:'.========::'::":':::.========:.J G. Which 01 the following AIR QUALITY

A_ Function which best describes your activity In POllution Control (check only one): ~Es~~g~~~J~~I~~uPp~~nDt~Cp:(~ase
in lhe next 12 months? (select all that apply) A J New ConSlruction

A .J Continuous EmiSSion K.J Parbculate Sampler B .J Planl Upgrade
Monitor L .J Tubing and C J Replacement/Maintenance

B .J Weather Instrumentation Connectors
C .J Opacity Monitor. M .J Hydrocarbon
o .J Ambient Air Monitor Analyzer/Monitor
E .J Test Kits N J Vapor Analyzer
F .J CallbrallOn Gas 0 .J Portable EmiSSion
G .J Gas Monitors Monitor
H .J Gas Chromatograph P .J Instrument leaSing
I .J GC/MS Analyzer 0 .J Recorders
J .J leak Oetectors
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Tired of sifting through streams
of compliance regs, searching for a

few nuggets of information?

SmartCite~

RNA's Environment &Safety SmartCiteThI

leads you straight to what you're looking for.

Introducing a new, Windows"'-based CD-ROM tool
from BNA. By asking you a series of plain-English
questions, SmartCite helps you find the specific rules
that apply to your plant.

The result is an individualized regulatory
compliance profile for each of your facilities_ And your
profile can be easily updated whenever
regulations change. Becau e BNA sends a
new disc each month.

It's like having your own personal
consultant, working with you in these key

areas of regulation: solid and hazardous waste, air
quality, PCB management, spilJ prevention, hazardous
materials tran portation, water quality, storage tanks,
TSCA, and EPCRA.

SmartCite also lets you access easy-to-understand
capsule definitions of regulatory requirements. It's the
perfect tool to help you manage your compliance program.
Develop comprehensive checklists. And train your plant

and headquarters personnel.
When it comes to helping you save

time, SmartCite is as good as gold. Try it in
your office for 60 days at no cost.

ESSC566EP
Windows is a registered lnIdemark of Microsoft Corporation.

Circle 105 on card.

Call 1-800-372-1033 to try BNA's SmartCite for 60 days - FREE!
The Bureau of ational Affairs, Inc., 1231 25th Street, NW, Washington, DC 20037

. Visit our Internet Web Site at http://www.bna.com!
see us at AWMA- Booth #1791181, and at HazMat Inl'l. - Booth #649.
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hom the editor

Companies that have to comply with Title V petmit requirements under the Clean
Air Act can breathe a little easier now. In March, the U.S. Environmental

Protection Agency released its second white paper outlining steps state and local agen
cies can take to streamline operating permitting requirements under Title V. The
guidance report attempts to simplifY the procedures set out under the controversial
Clean Air Act Amendments (CAAA) rules.

In 1990, when the winds of change under CAAA rules first blew in, companies
geared up for rough weather. Compliance with the rules meant dealing with a relent
less onslaught of rigid timetables and extensive monitoring, record keeping and re
poning requirements. Environmental managers found obeying the rules to be
complicated, frustrating and costly. The rules also created a storm of disagreement
that included litigation and political disputes.

Of all the CAAA changes enacted in 1990, Title V proved to be the most burden
some to industry. Title V mandated all states to implement programs requiring com
panies to obtain permits for their emission sources. In addition, Title V required states
to seek the federal government's apptoval of permitting programs already in operation.

Largely because of pressure from companies beleaguered by mounds of paperwork,
the EPA decided to modifY the original CAAA rules. As spelled out in the new guid
ance report, the EPA will start allowing state and local agencies to approve plans by
sources that "distill" ovetlapping permitting requirements on a single emission
source into one set of rules. Multiple emission limits on a single source can be com
bined into a single limit, as long as that limit equals the most stringent limit applic
able to the source.

The EPA's recent guidance report signals the agency's recognirion that companies
will cooperate in seeking better air qualiry if given reasonable, clear-cut regulations to
follow. Industry's basic commitment to cleaner air is exemplified in this issue's article,
"Meeting MACT Head On," beginning on page 52. The feature describes how
Borden's Columbus Coated Fabrics installed a pollution-control system so effective it
cut total air emissions by 93 percent and exceeded the current abatement require
ments under federal and state air-quality standards.

The trend is for more companies to go beyond EPA requirements and try to con
trol as many emissions as possible as part of their overall pollution-prevention pro
grams. It is hoped this growing attitude on the part of industry coupled with the EPA's
willingness to streamline the CAAA rules will usher in a calmer period in which reg
ulators and companies can work together to improve our nation's air qualiry.
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ECONOMICAL
Lowest initi?J cost

GRASfBY,.-t

ir implemented high-occu
pancy vehicle lanes, wood
burning bans and stricr
vehicle emissions.

Earthlaw contends the re
strictions are not enough ro
keep pace with rapid develop
ment rhroughout rhe Denver
metropoliran area.

Wade Buchanan, air-quality
commission chairman, said
Earthlaw is "barking up the

Introducing:
NEW

Personal Bioaerosol
Samplers

EFFICIENT-
NIOSH comparisons
determine Andersen Cascade
Impactors to be the most
efficient.

EASY TO OPERATE
Easily assembled and
cleaned. Uses standard petri
dishes of any Agar. Simple
calibration.

mental Protection Agency to
quickly approve Denver's air
quality standards. The
agency's approval of rhe rules
would allow Earthlaw to
move forward with its com
plaint that rhe standards are
nor suicr enough.

An Earthlaw anorney said
the Regional Air Quality
Control Commission used
optimisric projections when

Denver's New
Air Pollution
Regs Clouded
Even though Denver, Colo.,
made ir through the winter
with the fewest air-pollution
violations in a decade, an en
vironmental group has flied a
lawsuit seeking tougher air
pollution standards.

Appeals Court
Relects Garbage
Firm's Suit

A garbage company's con
sriturional rights were not vi
olared when the San, Calif.,
districr anorney allegedly
linked the company to orga
nized crime, a federal appeals
court ruled recently.

Regardless of the report's
rruth, a company's reputation
is not a property righr pro
recred by the Constitution,
said rhe 9th U.S. Circuir
Court of Appeals in a 2-1
ruling.

The ruling upheld a federal
judge's dismissal of a suit by
WMX Technologies Inc., for
merly Waste Management
Inc., against former District
Anorney Edwin Miller.

When the company applied
to build a new county landfill,
Miller was asked by county
supervisors to invesrigate ru
mors about Waste Manage
ment's possible connections
with organized crime.

His report, sent to the su
pervisors and news media in
April 1992, concluded that
rhe company was connected
to the Mafia, the court said.
The county's lawyer said rhe
report did not actually link
Waste Management to the
mob but was interpreted that
way by rhe company.

The company, which de
nied any such connections,
did not sue for libel in state
court. Instead it filed a fed
eral civil rights suit, which
has the advantage of pro
viding anorneys' fees to a
winning plaintiff.

June 1996 See us at AWMA - Booth #662 and #728. Circle 107 on card. 17
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OXIDIZER SYSTEMS
Th, ,olution to ,our ,ollution/

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

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

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

By the turn of the century,
pollution from stationary and
mobile sources should be CUt
by nearly one-third from
1990 levels, the committee
said. The committee also said
emissions from Mexican in-
dustry contribute to the visi
bility problem, and the
United States and Mexico
should work rogether to re
duce migratory air pollution.

The proposals potentially
could cost billions of dollars.

The Colorado Plateau is a
geological uplift centered at
the f'llIr corners of Arizona,
Utah, New Mexico and
Colorado. Visibility problems
stem from the region's high,
thin air and low humidity,
which allows the human eye
ro see not dozens, but hun
dreds, of miles when condi
tions atc· good.

A minor change in the
amount of pollutants that
causes "light extinction" in
the air can cut the visibiliry
distance from 174 miles t~
I 18 miles Ot even 90 miles.
The committee's recommen
dations will be discussed at
public meetings held
throughout the region.

Former Mine Owner
To Pay Cleanup Bill

The former owner of a
Colorado gold mine has
stepped forward and ofl;,red
to pay to clean up one of the
coumry's worst environmental
disasters. An attorney for
Robert Friedland, who for
merly owned SUlllmirville
Consolidated Mining Co.
near the Continental Divide
!Own of Del None, Colo..
contacted the Environmental
Protection Agency last month.

The mine leaked cyanide
and heavy metals inro the
Alamosa River, killing 17
Illiles of trout stream and
tainting irrigation supplies in
[he San Luis Valley, a large
agricultural area.

The EPA rook control of

Commission said the 130
square-mile region has the
hbest visual air quality in the
United States." But the re
gion also has problems. To
improve visibility and keep
the air clean, the committee
recommended clamping
down on power plant and
tailpipe emissions and mini
mizing smoke frolll fires SCI

to burn off deadwood.

Clear Air Over
Grand Canyon
Could Cost Billions

Reducing what pours from
power plants, vehicle tailpipes
and deadwood fires could im
prove the Colorado Plateau's
ncar-pristine air bur at a COSt,
according to a recent COIll
mission report.

The Grand Canyon
Visibility Transport

All

wrong tree" and pointed our
that the number of air quality
emergencies has sharply de
clined since the commission
tecommended the pollution
testrictions in 1994.

Buchanan also noted that
the recent five-month high
pollution season ended
March 31 with the fewest
number of brown-cloud vio
lations in the 1990s.

see us at AWMA - Booth #42. Circle 108 on card. June 1')96





--ep newsW~ -NEW-S-AT-AG-lAN-CE---------

EnSys buys Millipore EnviroGard line

AND ANALYSIS.
Delaware Leaders
Call For Changes
In Superfund

Sussex County, Del., offi
cials estimate they will have
spent $3.2 million to survey
and sample the Laurel Landfill
Superfund site, and $2 million
of taxpayers' dollars could
have heen saved if federal en
vironmental regulations didn't
interfere with a cleanup pro
gram already underway.

Rep. Michael N. Castle (R
Del.) said the county's
problem is an example of
how the federal Superfund
program needlessly drives up
cleanup costs. He called on
Congress and the Clinton ad
ministrarion to wotk together
to reform the program.

W. Michael McCabe, the
Environmental Protection
Agency's regional adminis
trator, agreed that the
Superfund program needs
changing. He said the agency
originally believed the rhrear
to drinking water supplies
from the Laurel site was
greater than it actually was.

idence that KBH Con
struction Co. cheated James
and Pat Martin during the
three-year job.

The Martins' fight began in
1982, when Pinellas County
sued them, claiming a pair of
dumps they owned with
James Martin's two brothers
were poisoning a nearby well
field. The judge ordered
Bobhy Martin, one of the
brothers, to clean up his land
fill. Instead of hauling off
toxic waste, Bohby Martin
mined $250,000 worth of
clean dirt. So Bryson threw
him in jail on contempt
charges and appointed KBH
to do the joh.

The company dug up tons
of debris and clean dirt,
finding only a five-gallon
bucket of hazardous wasre.

Their attorney said they
will appeal the judge's ruling.

...."."'.-.... ..... ..,,-

hunt that turned up litrle. As
if things couldn't get worse,
rhe court recenrly ordered
them to pay as much as
$700,000 to a Largo, Fla.,
contractor for the excavarion
on a family-owned dump.

The excavation yielded
only a five-gallon hucker
filled with chemical sealant.
Pinellas Circuit Judge Fred L.
Bryson ruled there was no ev-

-,...... -.

ment with the EPA, but he
wouldn't be exempt from
criminal charges.

Couple Is Down
In The Dumps
Over Court Ruling

After 14 years of court bat
rles, a Hillsborough County,
Fla., couple is bankrupt and
thei r property scarted by a
court-ordered toxic-wasre

More than 50 industrial contaminant. agricultural chemical.
and water quality tests. including:

PAH· PCB· BTEX· TPH • 2,4-0 • DDT
Chlordane • Atrazine • Trihalomethanes
Toxaphene· Giardia &Cryptosporidium

Research Triangle Partl, NC. EnSys, first to bring the speed
and portability of immunoassay to environmental testing, !
has acquired the environmental analysis product line from:
membrane filtration leader, Millipore. •

This addition gives EnSys the greatest number ofr~
con i nul' ds. s t e tndU~~~

So turn to EnSys, your partner in rapid analysis,

for the most comprehensive products and technical

support - on-site, in the lab, and around the world.

(~I EnSys Environmental Products,lnc.
M 800-242-7472 Tel 919-941-5509 Fax 919-941-5519

ENSYS P.O. Box 14063, Research Triangle Park, NC 27709

THE LATEST NEWS

For rapid analysis, it's EnSys. You get the hroadest

selection of EPA-approved immunoassay methods ever

before available from one source.

What's more, the EnSys EnviroGardT
.\1 line will soon

introduce new breakthrough techniques to further

speed up and simplifY your testing. What else would

you expect from the first company with EPA 4000

series methods?

the mine in 1993 when the
Canadian company that
owned Summitville filed
bankruptcy. Galactic
Resources Ltd. of Vancouver,
British Columbia, shur down
the mine.

So far, the cleanup has cost
about $104 million and is
about 70 percent complete.
Friedland could avoid civil
penalties if he reaches a setrle-
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CHANGE THE DIRECTION OF YOIR BISINESS
IN AS LITTLE AS 3MINITES.

CORROSlTElle saves your business time heighten accuracy and an expanded exemption

and money by enabling you to accurately and from the DOT eliminates any need for costly

efficiently package and ship hazardous materials. and time-consuming animal testing for corro-

CORROSITEX· quickly delivers the accurate sive and non-corrosive materials. Accuracy,

information you need to correctly package and efficiency and value in just a few minutes to a

ship corrosive and non-corrosive materials - elim- few hours. CORROSITEX. The simple and defin-

inating the expense of inappropriate overpacking itive information tool that makes you right the

and the potential risk of underpacking. And today first time.

CORROSITEX offers even greater CORROSITEX For Information Call1-800-2-INVITRO

value. New product enhancements [1-800-246-84871

Accurate infonnation is good business.

I VITRO
t!'o'l I~R'-Al - 16632 Ave. r.ne. CA 92714 ClJlAOSlID( IS. regos12I'ed trademlri< of kMtro_. C 19$kMtro_

http://www.invitrointl.com
Circle 111 on card.
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Third Time Not
A Charm For
Washington Dairy

A Washington state dairy
owner has been fined
$16,000 for allegedly al
lowing manure wastewater to
overflow and discharge into a
ditch that ultimately flows
into the Nooksack River. The
state Department of Ecology
also said the Carl Post Dairy
in Whatcom County failed to
complete a farm plan and a
permit procedure required by
state law. After the discharges,
the farm failed to contact the
agency as required by its
waste permit.

Fecal coliform levels in near
by ditches were 3,100 times
higher than ditch standards.

The discharge is not rhe
first for the dairy operator, ei
ther. Post received earlier
fines of $1 ,500 and $3,000.

Tribe Raising
A Stink Over
Smelly Landfill

Coeur d'Alene Tribe tribal
members are raising a stink
about the county's new land
fill, which they say smells
worse than the old one. To
help ferret our the odor's
source and possible solutions,
the tribe is seeking a $20,000
federal grant from the
Environmental Protection
Agency. The Fighting Creek
landfill, less than a half mile
from the northern boundary
of the tribe's reservation,
emits a different odor than
the old dump because the
county recirculates liquid
waste through the trash.

Solid waste director Steve
Wulf said Kootenai County is
willing to cooperate with the
tribe, bur he doubts an easy
solution can be found. m

Petroleum
Group
Challenges
Oil Spill
Assessments

The American Petroleum
Institute recently filed ape
tition in the U.S. Court of Appeals for the District of Columbia seeking
review of regulations on how natural resource damages are as
sessed when oil spills occur.

The regulations were issued earlier this year by the National
Oceanic and Atmospheric Administration under the federal Oil
Pollution Act of 1990.

At the heart of the petroleum industry's objections is NOAA's
abandonment of standards that would ensure that environmental
restoration measures were based on sound methodology and rea
sonable cost. The final regulations, for example, permit public
trustees to inflate liability claims by choosing restoration ap
proaches that may not be necessary or cost-effective, according to
an American Petroleum Institute press release.

Slant Rib Coalescing Oil/Water Separators

Model SRC
15 to 5000 gpm

• Effluent with less than 10 mg/I non-emulsified oil
• Selected sizes in stock
• Low initial cost, low operational cost
• No moving parts, simple installation
• Many options available

Call for Complete Treatment Systems, Clarifiers, Vacuum Filters & OAF

~~ ~~~!M~~ES eNVIRONMeNrAL INC. ht~;~~::,~~~:~~~
315 S. Stewart. Addison, IL 60101 ·708'-543-9444· Fax 708'-543-1169 'AFTER AUG 3 1996 AREA CODE 630
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legal update

Superfund Liability Expanded
To Parent Corporations
The U.S. Court of Appeals for the Second Circuit departed from
traditional notions of corporate law in the recent case,
Schiavone VS. Pearce. Under corporate law, the concept of
"piercing the corporate veil" refers to acase in which aplaintiff
is seeking to hold acorporate shareholder personally liable for
a claim against the corporation, even though the corporation
was validly formed at the time the claim arose.

Courts are generally reluctant to grant such plaintiffs' claims,
since one of the primary reasons people form corporations is to
limit liability. Similarly, state corporate laws typically allow
parent corporations to insulate themselves from liability through
the creation of subsidiaries that carry out high-risk business op
erations that could lead to litigation.

In the Schiavone case, the court held that corporate veil
piercing can be disregarded. It can be replaced by the federai
court's own interpretations of the degree to which the
Comprehensive Environmental Response Compensation and
Liability Act, commonly known as Superfund, imposes "operator"
liability on corporate parents for the actions of their subsidiaries.

The court ruled that Superfund liability could be imposed on
parent corporations without regard to the state common law
principles of corporate insulation.

New Plan To
Streamline Air
PermlHlng Proce••

The U.S. Environmental
Protection Agency plans to

simplilY how it detetmines
which new and modified in
dustrial facilities must be re
viewed for significant
environmental impact. The
proposed change is projected
to cut in half the paperwork
involved in issuing air emis
sion permits under the New
Source Review (NSR) pro
gram and save industry and
states more than $13 million
a year in administrative costs.

NSR requires large indus
trial facilities and power
plants to obtain permits be
fore they build facilities or
significantly increase emis
sions at existing ones. The
nonarrainment parr of the
NSR program applies to facil
ities in areas where atmos-

pheric (ambient) air pollution
levels violate federal stan
dards. The Prevention of
Significant Deterioration
(PSD) part of the NSR pro
gram affects U.S. plants in
areas with clean air.

The EPA's proposal includes
several key reforms. Facilities
that would be exempted from
NSR requirements include
any plants that install effective
pollution-prevention mea
sures, innovative pollution
control technology or any
pollution-control projects sub
stituting environmentally safe
alternatives for stratospheric
ozone-depleting substances,
like chlorofluorocarbons.

The EPA is also proposing
to allow facilities in nonat
tainment areas more leeway
in using their emission reduc
tions from plant shutdowns
to offset emissions from new
sources. m

THIOGUARD™
--'C :d

Why spend millions on rehabilitation
when you can spray your corrosion
problems away?

Sewer
Corrosion Control

Concrete Surface pH

~
August, 1994

Pre-treatment pH, 1 to 2

JO H H la lH 110 .10 1'0210 lOO lJO lU

Time (days)

or http://www.ampremier.com

~RI=IIII'I=R- --_._.-~---
SERVICES CORPORATION
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in print Compiled by Marion Petty

A NEW, 12-I'AGE brochure
illustrates how critical shafting
properties affect the
performance of linear
bearings. These properties are
roundness, cylindriciry,
straightness, surface finish,
hardness and corrosion
resitance.

Photographs, drawings and
graphs show how properties
are measured and what
specifications ensure full

continued on page J6

FI.OMATIC ANNOUNCES its
1996 full-color price list, a
28-page brochure that
contains its complete product
line, including pictures,
pricing and technical
information for each product.
It is the perfect application
guide for a wide variery of
valve requirements.
Flomatic.
Circle 232 on card.

Analyzer and Preparation
System, which provides
auromated digestion and
analysis of water, soil, blood
and fish tissue sampies.
Leeman Labs Inc.
Circle /59 on card.

industries and utilities is
available nationwide.
Carylon Corp.
Circle /56 on card.

LEEMAN LABS ANNOUNCES
the release of a new product
brochure describing its
second-generation
AP/PS200II Mercury

A NEW CAIALOG by National
Draeger Inc. features detector
rube products for determining
contaminant levels in soils,
liquids and air. Laid out in a
color-coded and user-friendly
format, sections include
pumps, monitoring devices,
gas detection units and tube
selections.
National Draeger Inc.
Circle 158 on card.

A NEW CAIAI.OC by Xomox
outlines a broad selection of
valves and acruators,
including plug, ball and
butterAy models. The valves
and acruators include many
patented features for
unmatched sealing and
service longevity.
Xomox.
Circle 157 on card.

UNITED AIR SPECIALISTS announces the
release of a newly designed, free eight-page 4":..~..:::..
brochure packed with photos, ynit options
and accessories for its DUST-HOG'" Supra
Pulse Cartridge Dust Collector.

With standard models ranging from 500
to 100,000 cfm, the DUST-HOG gives
customers the f1exibiliry to configure a
system that meets their specific air volume,
static pressure and air-to-media
requirements. Enhanced by a downward
airflow design, the Supra-Pulse delivers
superior collection efficiency while remaining cost-effective to operate and maintain.

A unique feature of the Supra-Pulse is the Supra-Series, an extensive family of cartridge
mters engineered with application-specific filter media and cageless enclosures. Unlike past
cartridge filters, it eliminates the expanded metal external cage to create 25 percent more
collection surface.

Other features include horizontal filter design, fully welded construction, inlet baffie,
converging/diverging pulse nozzle, large capaciry compressed air reservoir, 500-hour salt
spray polyurethane paint finish, modular design and a variery of customized options and
accessories. United Air Specialists.
Circle 180 on card.

CONSPEC ANNOUNCES the
availabiliry of its full-color gas
detectionlradio commu
nication brochure. The
brochure gives the company's
mission and history and
highlights the recently
acquired underground radio
communication division,
RIMtech.
CONSPEC.
Circle 155 on card.

STOCKHAM TRIANGLE'"
catalog STV-95 has been
released, providing complete
information on the cast steel
valves produced by Triangle in
ANSI Classes 150 through
1500. Included are gate, globe
and swing check valves with
sizes ranging from 2 inches to
36 inches, in Aanged or butt
weld ends. Stockham
Triangle Valve Co. Ltd.
Circle 154 on card.

A NEW SIX-PAGE brochure
illustrates and describes the
guaranteed environmental
maintenance services
provided by Carylon Corp. A
full range of wastewater, water
and sludge maintenance
services for municipalities,

THE INSIDER'S GUIDE to
SF254/255 Preparation will
help firms get to the shorr list
by covering details of the
federal marketing procedure,
including important updates
for 1996. The book is
appropriate for beginners who
need a "crash course" in the
federal marketing program,
for veterans who are looking
for insights or anyone who
would like to pick up some
"tricks of the trade."
Zweig White & Assoc.
Circle 152 on card.

DESIGNED AS AGUIDE to
hands-on, day-to-day
environmental management,
Industrial Environmental
Management: A Practical
Handbook is the first book to
cover the "nuts and bolts"
technical and management
aspects of environmental
compliance and the basic
regulatory issues.
Government Institutes.
Circle 153 on card.

CUMATRONICS CaRl'.
announces the availabiliry of
data sheets describing the new
Sonic Anemometer. The
Sonic Anemometer features
no moving parts, no periodic
maintenance, digital and
analog outputs, optional
automatic north alignment
and ice-free operation.
Climatronics.
Circle 151 on card.

A NEW SIX-PAGE full-color
brochure describes Control
Instruments Corp.'s complete
line of gas detection
equipment. Systems are
available for monitoring
hazardous gases and vapors,
toxic gases, oxygen levels and
parts per million
concentrations.
Control Instruments Corp.
Circle 150 on card.

Heres just a taste ofthe many
catalogs, brochures, books and
reports currently available to
help you.
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Give us acall!

One shoe doesn't
fit every foot ..
and one oxidizer
technology is not right
for every process.
That is why at Advanced Environmental Systems, Inc.,
we evaluate your process and project objectives first.
Then we work with you to select the technology that
best fits your specific project needs.

We look forward to helping
you make sure your project gets off on the right foot!

T Tbermal-RecuperaUYB

T Tbermal-Regeoeratlwe

T Catalytic-Recuperative

T VOC Concentrators

T Electric "F1ameless" Oxidizers

T TbermallCatatJtlc OXidizer (TCO) lor SVE

EXPERIENCE
Whelher it is pill coaling or fabric

coating. lank vems or tank cleaning.

silicone chips or potato chips. our

experience with cOmrolling a wide

variety of induslrial air poilu lams

ensures a high level of success on

your project.

PERFORMANCE
Advanced Environmental Systems.

Inc.'s oxidizers have been tested to

show destruction efficiencies of

gremer lhan 99.99%1 Our Regenerative

Oxidizer has a heat transfer efficiency

of> 96%. When il comes down to it.

there is no room for compromise

with performance.

FLEXIBILITY
Advanced Environmemal Systems.

Inc. offers an extensive range of

services. Remote diagnostics. long

(erm maimenance agreements.

remal or lease purchase oplions. in

addition. a variety of other services

and options are available to help

you meet your project objectives.

ADVANCED
ENVIRONMENTAL

SYSTEMS

32 Harris Cin:le • Newark, DE 19711

800 220 5330 T FAX 302 234 5335
Circle 115 on card.'



in print
---------------------------------

colltililledfi'om page /4
system life. Thomson
Industries Inc.
Circle 181 on mrd.

A NEW EIGH'H'AGE brochure
showcases Troemner's exten
sive line of precision stainless
steel weights and includes
the newest additions, the

UlrraClass weights. Precision
hook, slorred and other spe
cial weights are also high
lighted.
Troemner Inc.
Circle 182 on ({{I'd.

A 12-I'AGE BROCHURE on
cyanide detoxification with
hydrogen peroxide is now
available from Solvay Interox.
The brochure reviews
treatment alternatives and the
advantages of using hydrogen
peroxide, details the peroxide
chemistry and process used,
and offers an overview of
typical applications.
Solvay Interox.
Circle 183 on card.

SAFE WONK PIIACT/CIS FOil

W,lSITlVA7FII Til/AIMINt

PL/INrS can reduce the risk to
workers on rhe job by helping
plant managers install safe
work pracrices in their own

facilities. It is the only
comprehensivc tcxt thaI'
details exactly how 1'0 set up
an entire OSHA-required
safety program in a
wastewatcr plant or industrial
serring. Technomic
Publishing Co. Inc.
Circle 184 Oil card.

USCO INTROJ)UCES its new
I04-page catalog that includes
one of rhe most compre-

hmsive selections of products
for water/wastewater
trearment and corrosive liquid
handling in the industry.

The Gltalog represents
more rhan 40 top
manuf:!crurers and fearures
pipes, v;dves and fitrings,
pumps, blowers, ranks,
Illeasureillent instrumen
tation tools and more.
Utilities Supply Co.
Grell' /85 011 (([I'd.

PilCKillUl INSTRlI.\IE~·1 Co,
announces rhe availability of
its new Counting So!uriom
LSC 'Icchnical Tip on sample
preparation by solubilization
fi,r I.Sc. This publicarion
discusses many of rhe
problems in the preparation
of a variety of .Iample
marerial for isolOpic
dercrmination by I.Sc.
Packard Instrument Co.
Cirele /8(,011 i'llI'd.

Odor control this simple and inexpensive.
Butmuch more effective.

In the past people may have plugged
their noses to the problem of odor con
trol. But today Odor Management, Inc.
offers a solution proven effective in neu
tralizing both organic and inorganic
odors - without complex technologies
or expensive price tags.

ECOSORB® Natural Organic Odor
Neutralizer is a combination of natural,
non-toxic essential oils that does more
than merely mask unpleasant odors.
ECOSORB has been proven to actually
break down and eliminate hydrogen sul
fide, a potentially toxic gas which is one
of the most common causes of malodor.

ECOSORB is so effective it can re
place scrubbers and other more elab
orate odor control equipment. Where

16 I Environment,,1 PROI'ECTION

scrubbers are necessary, ECOSORB can
be used as a safe, effective odor control
substitute for potentially hazardous
sodium hypochlorite, caustic or blended
solutions.

Simple, easy-to-install ECOSORB
dispersal systems integrate easily with
existing plant equipment and require
little of the capital outlay and mainte
nance of other odor control systems.
Because ECOSORB is very highly con
centrated, it can be water-diluted to a
greater degree than any other odor neu
tralizer. This uses less product - and
saves additionally on reorder costs.

ECOSORB is a broad spectrum odor
neutralizer which can be used in a variety
of settings including wastewater treatment

Circle 114 on card.

plants, processing plants, landfills, dumps,
and industrial plants of all kinds. For
marc information on how ECOSORB
can work to eliminate your odor prob
lems, call or write Odor Management,
Inc. for a free brochure.

od ~or~
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me.
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The SOLUTION for Conserving Air Pollution Equipment Control Needs
o 0 the worlds most pre OUS tb we b an the

Reputable • Experienced • Cost Conscious
Dedicated to providing high quality services and equipment that allow our customers to gain state of the are technology.

• Consulting

• Education
• Engineering Support

• Field Engineering Services

• Increase Destruction Efficiency

• Permit Assisting
• Preliminary Performance Testing

• Preventative Maintenance Programs

• Repairs, Rebuilt Upgrades

• Specialty Parts & Installations

• Used Incinerator Sales & Installation

• VOC Capture Studies

We do not simply settle for a slight improvement to your existing air
pollution control technology.

We direct our efforts to the creation of totally new and better concepts.

Combustion Controls Solutions
& Environmental Services, Inc.

Circle 117 on card.

P.o. Box 12 Riegelsville, PA 18077 Phone: (610) 749-0325 Fax: (610) 749-0315



on the cutting edge

Narrow
Diameter
Product
Interface
Probe
The new Model 122 Inter
face Meter is only 5/8 of an
inch in diameter and can be
used within narrow drive
push equipment and in l
inch diameter wells, It
accurately measures the
depth and thickness of non
aq ueous product layers in
monitoring wells and tanks, It
is easy to use, sturdy and in
expensive to repair, Batteries
last 120 hours, and the
probe shuts off automatically
after 10 minutes, Batteries
are located in easy-access
drawers in the face plate to
simplify replacement.
Solinst Canada ltd.
Circle 187 on card,

on tight jobsites.
The 544C has a massive

four-section boom, and each
section extends smoothly and
simultaneously as it lifts and
places bricks, blocks, lumber
and other building materials.
It has a capacity of 10,000
pounds and can raise 4,000
pounds to the maximum lift
height of 55 feet. Maximum
reach is 40 feet, which allows
the machine to pick and
place big bundles, cubes and
pallets at ground level or lift
and position materials over
job site obstructions.
The Gradall Co.
Circle 188 on card.

New Environmentally
Safe Cleaning System
Progressive Recovery Inc. has
developed an environmentally
safe structural honeycomb
cleaning system for aircraft
repair applications. The
system cleans and dries
honeycomb parts up to 4 feet
by 6 feet in less than an hour.
Progressive Recovery Inc.
Circle 189 on card.

Cleaner, Higher-Quality
Recycled Pellets
A revolutionary extrusion
pelletizing system, capable of

processing 2,000 pounds of
plastic per hour, is enabling
Recycle Inc. to offer plastic
drum manufacturers and
other users of recycled high
molecular, high-density
polyethylene cleaner, higher
quality pellets that meet
unique production needs.
The pellets exceed the latest
United Nations quality
standards for use of recycled
industrial plastic materials.
Recycle Inc. East.
Circle 190 on card.

Active Noise Technology
Manufactured by Noise
Cancellarion Technologies

and distributed by illbruck,
the SONEXactive line is a
breakthrough for workers in a

wide range of noisy
environments. By electrically
coupling bothersome low
frequency noise (LFN) waves
with their exact mirror image,
called "anti-noise,"
SONEXactive effectively
cancels all broadband and/or
tonal waves that make up
LFN. Traditional passive
hearing protectors are easily
penetrated by low frequency
noise, making ANR
technology an excellent way
to combat LFN.
iIlbruck inc.
Circle 191 on card.

New Technology
Prevents Electrical Fires
A new electrical protecrion
product can save hundreds of
lives and millions of dollars in
properry losses by helping
prevent fires originating in
electrical appliance and
extension cords. Fire Shield''',
a new product line by
Technology Research Corp.,
focuses on fire prevention by
detecting the electrical
conditions that cause fires
and shutting down the power
source before the fire even
begins. Technology
Research Corporation.
Circle 192 on card.

Material Handler
The new 544C material han
dier is the first big machine
of its kind designed for sim
plified operation with a no
shift hydrostatic drivetrain.
Setting a standard for all
long-reach, large-capacity
material handlers, it is able
to lift six stories, maneuver
easily and square big loads

181 Environmental PROTECTION

Portable
Screening Plant
The Construction Department of Portee
Inc. introduces the Environmental Model
271 Bsingle axle, portable screening plant
for contractors involved in remediation,
recycled asphalt, compost and other envi
ronmental projects. The new 271 B 
with acapacity of up to 350 tons per hour,
depending on the material density and
moisture content-is the next evolution in
affordable, portable screening plants.

Major hopper design advancements reduce wet, sticky, high-density material bridging problems
and production delays with a 90-degree vertical front-end hopper wall and a 70-degree rear and
side wall. The hydraUlic grizzly features aunique scissors action with simple, individually replaceable
round bars,

In field tests, the 271 Beffectively screened clay soil, compost, petroleum-contaminated soil, shell,
rock and wood chips with moisture contents as high as 46 percent with virtually no bridging or
sticking of materials. Portee. Circle 193 on card.
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Introducing HAPSITE'; the first portable GC/MS that lets you
see the answers before you leave the site.

so the field operator doesn't tune or calibrate the
GG/MS. Using built-in internal standards, HAPSITE
ensures accurate calibration
for greater confidence in
test results.

HAPSITE also offers total
flexibility for multiple applica- : ..
tions. It can be used in asurvey
mode (MS only) for fast screening, or in aGG/MS
mode when confirmatory results are required. In
either mode, it has full scan or SIM capability.

And it's only available from Inficon, aworld
leader in the design and manufacture of analyti
cal instruments.

If you're involved in VOHAPs analysis, now you
can spend alot less time site seeing. ..Q'aT'•••

Call1:8DD-22~-D633for ISO 9001
more informatIOn. iiAY'i"i"i'3

E-mail: reachus@inficon.com http://www.inficon.com

VOHAPs analysis just got easier, and quicker,
and less expensive, and less time consuming,

and more reliable.
No, it's not too good to

be true. It's what the indus
try has been waiting for

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

HAPSITE literally changes the way VOHAPs
analysis is done. Battery-powered, lightweight and
weatherproof, this new instrument will accurately
speciate and quantify VOG emissions right on the
spot, giving you the certainty that your field crew
will only have to test once.

And it's easy to use. HAPSITE doesn't require
any special knowledge of mass spectrometry,

because an internal processor
interprets and displays the
results. It's self-tuning, too,

OPE N I N G THE FIE L D ToN E WiD E A 5 INFICON
see us at AWMA . Booth #392/394. Circle 122 on card.



prc-engineercd MYSTAIRP
crubbers for laboratory, pilor

planr and semi-conductor sys
rems. The field-proven scrub
bing ysrems are reliable and
designed for easy and eco
nomical cu tomiz.1rion for a
widc variery of applicarions.
Misonix Inc.
Circle 198 011 cflrd.

Scrubber Brochure
A ncw brochure from
Misonix Inc. describes rhe
company's complcte line of

sewage sludge incineraror .
Beltran Associares Inc.
Circle 197011 cflrd.

Air Pollution
Control
SYSteMS
United McGill provides ef
fective, economical air-pol
lution control systems for
particulate, acid gas and
vac emissions.

Electrostatic precipitators
and fabric filters are avail
able to control particulate
emissions. Wet and dry
electrostatic precipitators
reduce costs by requiring

less energy than standard precipitators. Fabric filters have been
proven effective on some of the newest and most difficult com
bustion processes, including those with high temperatures and
variable process conditions.

Spray-dry scrubbers and dry reagent injection systems are
available to control acid gas emissions, They combine high-ef
ficiency acid gas removal with low operating costs. Because the
systems operate dry, there is reduced corrosion potential and
no wet effluent to handle.

Regenerative thermal oxidizers are also available to control
vac emissions. United McGill Corp. Circle 199 on card.

Wet Tubular
Electrostatic
Precipitator System
Beltran Associares Inc. has
developed rhe wer rubular
elecrrosraric precipirator sys
rem for applicarions rhar
can nor use rhe randard
plare-rype, rwo-srage e1ccrro
sraric precipirator. They are
ideal for such applications as
cemcnr planrs, rcxtilc finish
ing planrs, glass furnaces, fly
ash conrrol, solid wasrc and
liquid wasre, and municipal

Filament
Wound/Contact
Molded FRP Tanks,
Scrubbers and
Custom FabrIcation
Belding Tank Technologies
Inc. offers a complere line of

Chrome Mist
Eliminator
A new, improved horizonral
flow chrome misr eliminator
achieve extremely high
chrome removal efficiencies
wirh none of rhe warer prob
lems normally associared
wirh wer scrubbers. The im
proved Spectra U chrome
misr eliminator provides effi
ciencies rhar exceed rhe
MACT srandard. KCH
Services Inc.
Circle 196011 card.

compurer-designed filamenr
wound and conracr-molded
FRP storage ranks. Srandard
mold sizes are available from
2 feer to 14 feer diamerer.
Capaciries range from 50 gal
lons to 50,000 gallons. Large,
fabricared ranks up to 20 feer
diamerer are also available.
Belding Tank
Technologies Inc.
Circle 195 on cflrd.

S02 Scrubber
Technologies Paper
TBI-Bailey is offering a rech
nicaJ paper rirled "pH
Measuremenr and InsraJiarion
Guidelines for S02
Scrubbers." The paper our
lines sulfur dioxide scrubber
rechnologies, explains how
scrubbers operare and offers
guidelines for oprimizing sen
sor performance in scrubbers.
TBI-Bailey.
Circle 194011 cflrd.
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20% discount on all titles at the AWMA
convention (June 25-27, 1996) in Nashville, TN.

STOP BY BOOTH #520.

HANDBOOK OF
ENVIRONMENTAL DATA ON
ORGANIC CHEMICALS,
Third Edition By Karel Verschueren
All the information you need to prudently
use potentially dangerous chemicals is
in this fuHy revised edition of our cia sic

handbook. Pesticides, detergents,
phthalates, polynuclear aromatics,
and polychlorinated biphenyls are
all investigated in detail. Includes
physical/ chemical properties; air,
soil, and water pollution factors;
aquatic toxicity, and biological
effects; odor thresholds; sampling and analysis data; and structural
formulas of over 3,000 chemicals. Tables have been refined to focus
on environmentally related materials. Also available in CD-ROM.
PRINT version: 2,080 pages, $199.95, ISBN 0-442-01916-5
(Available)
CD-ROM version: $400, ISBN 0-442-02421-5 (Available June 1996)

HAZARDOUS MATERIALS
HANDBOOK By Richard P. Pohanish
and Stanley A. Greene
This corrected, updated and expanded
version of the U.s. Coast Guard's Chemical
Hazards Response Information System
(CHRJS) Manual features widely used

~'-''''''L-----, and transported industrial materials
including, practical hands-on
data and technical data as well as
chemical properties. This book is a
portable and easier to use version

Orcle 160 on card. of the CHRIS Manual. This new
resource covers more than 1,240 substances, while also improving on
the original by including a CAS index, synonym index, and a helpful
identification section with new fields and vitallD information moved
to the front of each record for easy acces ibility. Also available in
CD-ROM.
PRINT version: 1,620 pages, $149.95, ISBN 0-442-02212-3
(Available July 1996)
CD-ROM version: $400, ISBN 0-442-02422-3 (Available September 1996)

ENVIRONMENTAL
CONTAMINANT REFERENCE
DATABOOK, VOLUMES I AND II
By Jan c. Prager
Comprehensive coverage of environmen
tal effects of regulated chemicals. Identifies
regulated chemicals and chemicals of
special interest to environmental
and safety professionals due to
widespread contamination or con
siderable hazard. Areference com
pendium of physical, chemical, and
biological dangers of environmental Circle 163 on card.
chemicals and selected simple and complex mixtures. Listings
include CAS number; sampling, analysis, and detection limits; envi
ronmental transport, fate and effects; stnlctural formula; molecular
formula; common uses; manufacturers; odor thresholds; regulatory
jurisdictions and authorities; standards; reactions; monitoring meth
ods; international data; synonym index. Also available in CD-ROM.
PRINT version: $129.95 (each volume), ISB 0-442-01918-1 (Vol. I),
ISBN 0-442-01969-6 (Vol. II) (Available)
CD-ROM version: $400, ISBN 0-442-02420-7 (Available)

SAX'S DANGEROUS
PROPERTIES OF INDUSTRIAL
MATERIALS, Ninth Edition
By Richard J. Lewis, Sr.
Avast, reliable source of critical
information on health and safety data,
regulatory tandards, toxicity, carcino

genicity, and physical properties
of over 20,000 chemical substances.

ew: • 2,000 completely new chem
icals, drug, and biological agents
• Streamlined toxicity data' New
or additional physical data added

for 9,000 entries' 3 Instant Locator Indexes' 100,000 domestic and
international synonyms. New European Data' CAS Registry Num
bers for more than 18,000 entries' 14,000 updated entries' OSHA,
ACG[H, MAl< exposure limits' NlOSH REL workplace air limits
• Carcinogens and reproductive effects· ew advanced safety pro
files for handling spills, accidental exposures and fires. Also available
in CD-ROM.
Three-Volume Set: $499.95, ISBN 0-442-02025-2, (Available)
CD-ROM version: $500, ISBN 0-442-02335-9 (Available)



COOPER'SCONWREHENS~

ENVlRONMENTAL DESK REFER
ENCE With Acronyms, Phase I ESA,
and Spell Check By Andre R. Cooper
More than UXXl pages of key tenns,
over S,lXXl acronyms and information on
• Superfund • Environmental engineering
• Biology· Construction· Wetlands

• OSHA • Threatened and endan
gered flora and fauna· and Intema
tional organizations and treaties.
Includes maps, charts, tables, and
diagrams, and crucial agency contact

Circle 164 on card. l--=""'--_---' infom1ation to give the professional
access to environmental officials who can offer advice and assistance.
Destined to become a classic work for aIJ environmental, hazardous
waste and safety engineers and managers, industrial hygienists,
environmental lawyers, and students in these fields.
PRINT version: 1,039 pages, $99.95, ISBN 0-442-02159-3 (Available)
CD-ROM version: $200, ISBN 0-442-02161-5 (Available July 1996)

RAPID GUIDE TO CHEMICAL
INCONWATIBILmES
By Richard P. Pohanish and
StanJey A. Greene
The inadvertent mixture of industrial
chemicals can have devastating conse
quences. Thi concise guide gives all those
who handle, store, or transport industrial
chemicals the information they need
to respond instantly to these poten
tially perilous situations. Bringing
together data on over 1,500 sub
stances, this book alerts the reader
to c11emical combinations believed Circle 167 on card.

to be dangerously reactive. It features: • Listings organized alphabeti
caIJy and by reactive group· Over 30,000 common synonyms
• Entries keyed by CAS number· Foreign language entries.
PRINT version: 320 pages, $29.95, ISBN 0442-02394-4 (Available
December 1996)
CD-ROM: $150.00, ISBN 0-442-02395-2 (Available)

Circle 169 on cud.

Circle 168 on ard.

HEALTH AND SAFETY AT
HAZARDOUS MATERIALS SITES
By Carol J. Maslansky and
Steven P. Maslansky
This manual provides basic background
information necessary to perfoml investiga
tive and remedial activities at hazardous
waste sites within a safe and efficient
framework. It is the basic text for the tan
dard 4O-hour HAZWOPER course and is
appropriate for any related safety and haz
ardous materials courses. The organization
and thoroughness of the information along
with over 65 illustrations make it a stand
alone reference as well as a text. It provides the best available current
infom1ation from various federal agencies including the EPA, OSHA,
NlOSH, U.s. Army Corps of Engineers, Coast Guard, and the Depart
ment of Transportation. Ageneric ite- specific health and safety plan,
and an emergency response plan are also included.
400 pages, $59.95, ISB 0-442-02398-7 (Available December 1996)

REGULATED CHEMICALS
DIRECTORY 1995 By ChemADVISOR
This is a convenient source of information
for everyone who needs to keep up-to-date
regarding the regulations and recommen
dations that pertain to chemical substances.
Every regulatory or advisory list used in
this resource i keyed to its source, to help
readers who need more detailed informa
tion on regulations, recommendations, or
guidelines readily locate source documents.
1,988 pages, 5299.95, 15B 0442-02124-0
(Available)

HAZARDOUS MATERIALS
REFERENCE BOOK CROSS-INDEX
By Daniel J. Davis and Julie A. Davis
Hazardolls Materials Refereuce Book Cross
Jlldex is a one-stop reference that gives
firefighters and emergency response per
sonnel immediate access to the page num
ber where chemical data on nearly 1,000
substances can be located in 13 of the
most frequently-used references. It speeds
up research time by alphabetiZing chemi
cals by name and with UN/NA numbers.
400 pages, $49.95, ISBN 0442-01965-3
(Available)Circle 166 on card.

HAZARDOUS CHEMICALS DESK
REFERENCE, Fourth Edition
By Richard J. Lewis, Sr.
The new Fourth Edition offers you imme
diate access to vital information on over
6,000 compounds used in industry, manu
facturing, labs, and the workplace. An
abridged version of Sax's Dallgerolls Proper
ties ofJlldllstrial Materials, ill til £ditioll, it
presents new or updated Safety Profiles
for each chemical, which assesses their
hazardous potential as poisons, irritants,

Circle 165 on card. corrosives, explosives, and carcinogens.
Includes· I-t0-3 hazard ratings, which quickly and concisely identify
the hazard or toxicity level of a chemical· Synonyms· CAS, OSH,
and DOT nunlbers, and other identifiers· Consensus reports from
the World Health Organization and other major bodies.
1,750 pages, $119.95, ISBN: 0442-02322-7 (Available November 1996)



VNR Risk-Free Order Card

lQuantity ISBN# Title!Author

L _

~----------------------------------------------------- -----------------------

Payment Methods:
VISA 0 MC 0 AmEx 0
Card # ,Exp Date _

Signature (order not valid without signature) _
o Bill me 0 PO # _

Name/Position, _
Address _

City/State/Zip, _

Phone, Fax _
E:mail _

Title!Author

Title!Author

VNR Risk·Free Order Card

VNR Risk·Free Order Card

Quantity ISBN#

Quantity ISBN#

Payment Methods:
VISA 0 MC 0 AmEx 0
Card # ,Exp Date _

Signature (order not valid without signaturel _
o Bill me 0 P.O. # _

Name/Posilion, _
Address _

City/State/Zip _

Phone ,Fax _
E:mail _

Payment Methods:
VISA 0 MC 0 AmEx 0
Card # Exp Date _

Signature (order not valid without signaturel _
o Bill me 0 PO # _

Name/Position, _

Address _

City/State/Zip, _
Phone, Fax _

E:mail _

Textbook
Adoptions

1-800-497-4VNR
E:mail

mktg@axiomsales.com

For fastest service call
toll-free

1-800-842-3636

ORDER YOUR
RISK·FREE

30·DAY
EXAMINATION

COpy NOW!
SIMPLY FILL

OUT THE
POSTAGE·PAID
ORDER CARD
AND MAIL IT

TODAY!

VAN NOSTRAND
REINHOLD

4 other ways to order:

Fax:
1-606-525-7778

E:mail
Icabrera@vnr.com

Internet:
http://www.vnr.com/vnr.html

Mail:
Van Nostrand Reinhold

Marketing Dept.
Environmental Sciences

115 Fifth Avenue
New York, NY 10003



For fastest service
call toll-free

1-800-842-3636

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES

BUSINESS REPLY MAIL
FIRST CLASS MAIL PERMIT NO. 704 NEW YORK NY

POSTAGE WILL BE PAID BY ADDRESSEE

VAN NOSTRAND REINHOLD
Louis Cabrera, Environmental
Sciences Marketing Manager
115 FIFTH AVENUE
4th Floor
NEW YORK NY 10211-0025

1",1111","111,"11",1111",11"",1,1,1,1,1"1

For fastest service
call toll-free

1-800-842-3636

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES

BUSINESS REPLY MAIL
FIRST CLASS MAIL PERMIT NO. 704 NEW YORK NY

POSTAGE WILL BE PAID BY ADDRESSEE

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES

1,"1111'11"1,1",11,,,1111,"11,""1,1,1,1,1"1

VAN NOSTRAND REINHOLD
Louis Cabrera, Environmental
Sciences Marketing Manager
115 FIFTH AVENUE
4th Floor
NEW YORK NY 10211-0025

For fastest service
call toll-free

1-800-842-3636

,,,,,,,,,,,,
------------------------------------------------------ -----------------------~,,,,,,,,,,

BUSINESS REPLY MAIL
FIRST CLASS MAIL PERMIT NO. 704 NEW YORK NY

POSTAGE WILL BE PAID BY ADDRESSEE

VAN NOSTRAND REINHOLD
Louis Cabrera, Environmental
Sciences Marketing Manager
115 FIFTH AVENUE
4th Floor
NEW YORK NY 10211-0025

1",1111","1,1",11",1111",11"",1,1,1,1,1"1



l\ylohnlkZu.nc

THE CONTROL AND TREATMENT
OF INDUSTRIAL AND MUNICIPAL
STORMWATER
Edited by Peter E. Moffa
Written by experts in stormwater technol
ogy, this resource provides an overview
of EPA's 1990 NPDES permitting system
and details the steps involved in putting
together a stormwater management model
that can be used to determine the level of
pollutants in a municipal drainage system.
Using case studies, it highlights manage
ment control techniques that can be used to
correct pollutant problems, including water- Circle 173 on card.

shed area technologies and practices, source
treatment, flow attenuation, and storm runoff infiltration strategies.
310 pages, $69.95, ISBN 0-442-01893-2 (Available)

APPLIED CONTAMINANT
TRANSPORT MODELING:
THEORY AND PRACTICE
By Chunmiao Zheng and Gordon D. Bennett
This is the first complete resource designed
to provide clear coverage of the basic princi
ples of solute transport sinlUlation -
including the theory behind the most com
mon numerical techniques for solving trans
port equations and step-by-step guidance
on the development and use of field-scale
models. Presents detailed case histories
illustrating how hydrologists, geologists,
chemists, and environmental engineers Circle 174 on card.
apply transport models in real-life situations
including landfills, hazardous waste sites, and contaminated aquifers.
440 pages, $79.95, ISBN 0-442-01348-5 (Available)

DRINKING WATER QUALITY,
Second Edition By John De Zuane
Keeping up with EPA regulations for
drinking water may be a requirement for
engineers, water supply and treatment
personnel, and public health officials, but
few have time to wade through the more
than 10,000 pages of technical and legal
jargon these regulations include. This book
provides concise explanations of the latest
reguJations and current issues in water
quality. It provides coverage of the many
challenges water management profession
als face today, including: • Current EPA

regulations, with comparisons to World Health Organization and
European Economic Community standards' Updated and expanded
information on contaminants including lead, copper, radon, coliform,
crytosporidium, and trillalomethanes • Guidelines for writing new
standards or evaluating existing standards for drinking water quality.
520 pages, $74.95, 0-442-02344-8 (Available October 1996)

HAZARDOUS WASTE
MANAGEMENT COMPLIANCE
HANDBOOK, Second Edition
By Environmental Resource Center
Acomprehensive handbook that interprets
the CFR and provides inJormation regard
ing the implementation of RCRA and DOT
reglilations. Includes technical data on
hazardous materials and a step-by-step
approach to compliance. Enables industrial
health and safety professionals to fully
understand federal enJorcement activities,

Circle 171 on card. to interpret and comply with current RCRA
and DOT laws and training requirements, and to implement emer
gency response procedures and training programs. New chapters
cover waste minimization, corrective action, and universal wastes.
490 pages, $79.95, ISBN 0-442-02397-9 (Available December 1996)

Circle 175 on card.

COMPOSITION, CHEMISTRY, AND
CLIMATE OF THE ATMOSPHERE
Edited by Hanwant B. Singh
Bringing together world-renowned experts
in air chemistry and pollution (including
1995 Nobel Laureates in Chemistry, P.j.
Crutzen and M.J. Molina), this unique vol
ume analyzes and integrates the scientific
evidence behind the myriad issues of air
pollution. Tracing the history of air pollu
tion, from localized microenvironments
to regional and global levels, it provides
inlportant insights into the mean physical
and dynamic characteristics of the atmos
phere, the effects of population and industry
on atmospheric composition, and quantifiable sources of air pollution.
Includes extensive coverage of photochemical smog, tropospheric
ozone, stratospheric ozone depletion, acid rain, and global warming.
527 pages, $79.95, ISBN 0-442-01264-0 (Available)

THE ABOVEGROUND STEEL
STORAGE TANK HANDBOOK
By Brian D. DiGrado and Gregory A. Thorp
The U.s. market for ASTs approached $2.0
billion in 1995 as underground tanks that
have caused groundwater contamination
are replaced with ASTs. All those who
must wade through AST compliance
paperwork will find this handbook to be
a comprehensive single-source reference
guide. Four easy-to-understand sections
include markets, regulations, manufactur
ing standards, and products. Conclusive

Circle 172 on card. guidance to new and existing field-erected
and shop-built products with installation instructions. Comprehen
sive appendixes compile manufacturers, trade associations, codes,
sizing calculations, and tank data sheets.
350 pages, $69.95, ISBN 0-442-01845-2 (Available)



Circle 176 on card.

Circle 178 on card.
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ECOLOGICAL ASSESSMENT
OF POLYMERS
Eclited by john D. Hamilton
Ecological Assessment of Polymers oilers
a wealth of essential information on the
ecological effects 01 polymers in a single,
comprehensive source. The book includes
in-depth, up-to-date information on:
• Available tools and databases for devel
oping environmentally compatible pro
duction processes and products· Current
methodology and instrumentation lor
analyzing the effects of polymers on the
environment· Polymer regulations in
the U.s., Canada, Europe, and Pacific
Rim • Development of products with
enhanced levels of biodegradability' Designing better manufactur
ing processes.
400 pages, $69.95, ISBN 0-442-02328-6 (Available November 1996)

MATERIAL ENVIRONMENTAL
DATA SHEETS By Karel Verschueren
This handy ring-binder relerence responds
to the needs 01 small enterprises who lack
the expert staff needed to interpret the raw
data in the Handbook 01 Environmental
Data on Organic Chemicals, Third Edition
but must acknowledge consumer pressures
and government regulations with respect
to the very limited materials they employ.
It provides datasheets on 300 chemicals,
representing some 80% 01 those common
in industrial use. Each year, sheets on 100
new chemicals will be available, as well as
updates on the original chemical informa

tion. Volatile chemicals that may pose environmental risks are also
indicated. This resource provides expert advice many small chemical
manufacturing enterprises can't do without.
336 pages, 8112 X113-ring binder, $129.95, 0-442-01915-7
(Available July 1996)

eirel.l77 on card.
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GEOSTATISTICAL ERROR
MANAGEMENT
Quantifying Uncertainty for
Environmental Problems
By jelfrey C. Myers
Other works in the field have focused only
on mining, but this new book by jeffrey
Myers is the first to exclusively apply geo
statistical tools to environmental problems.
In addition, this unique resource offers a
useful and imaginative new framework,
known as Geostatistical Error Manage
ment (GEM), lor environmental decision
making. GEM integrates the related areas
of Data Quality Objectives, Sampling The
ory and Practice, and geostatistics to create a complete set 01 tools
lor site assessment and decisionmaking. Using GEM, environmental
specialists can more accurately characterize the extent and levels of
contamination at hazardous waste or other environmentally
impacted sites.
450 pages, $64.95, ISBN 0-442-01429·5 (Available November 1996)

A COMPREHENSIVE GUIDE TO
THE HAZARDOUS PROPERTIES
OF CHEMICAL SUBSTANCES
By Pradyot Patnaik
Where HAZMAT references merely catalog
the various properties and effects of specific
chemical compounds, this book correlates
chemical structure with toxicity to humans
and the environment. Primary characteris
tics of over 1500 chemicals (46 different
groups) are examined including toxicity,
carcinogenicity, flammability, explosive
reactivity, and safe handling and disposal

practices. Chemical structures are clearly illustrated and general prop
erties and trends within chemical groups described. Extensive search
01 current international literature reviews synonyms, CAS number,
physical properties, uses, chemical analyses, EPA regulatory status,
and DOT requirements. Relevant U.s. federal regulations - the
RCRA, Clean Water Act, Safe Drinking Water Act, and Clean Air Act
- are highlighted.
800 pages, $109.95, 0-442-00191·6 (Available)



the grapevine
SBE Environmental Co., a wholly

owned environmental subsidiary of
BE&K Inc. is changing its name to

BE&K Environmental Co., New Yotk,
N.Y.

Donald R. Lutch was appointed vice
president of the water/wastewatet divi
sion for Metcalf & Eddy's central te
gion, based in Itasca, Ill.

SCS Engineers opened a new office in
Sacramento, Calif. The office manager is
Ambrose McCready. m

municipal economics at
HDR Inc.'s White Plains,
N.Y., office.

Trinity Consultants Inc.
opened a new dimict office in
Philadelphia, Pa., with Kay A,
Modi as the dimict manager.

Mark D. Poole joined
HDR Engineering Inc, as a
project manager and water

and wastewater section manager in the
company's Pittsburgh, Pa., office.

.......
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Michael F. Knapp was ap
poi med vice president of
International Technology
Corp. and David B. Kiser
was appointed vice president
of its subsidiary, IT Corp.,
Torrance, Calif.

The Warren, N.J., engi
neering firm of Paulus,
Sokolowski and Sartor Inc.
received the 1996 onsulring
Engineers Council of New Jersey grand
award for engineering excellence and is
also a finalist in the 30th annual National
Engineering Excellence Awards.

Katherine Chase Reed joined the staff
of Wellington Environmental Con
sulting & Construction Inc., -E1I11pa,
Fla., in business development.

Michael S. Dye is the new director of
marketing for the Peroxygen Chemicals
Division of Degussa Corp., Ridgefield
Park, N.J.

The Manufacturers of Emission
Controls Association, which provides
technical information on exhaust con
trols for motor vehicles, elected John
Currin of Degussa Corp. president.

Clayton Environmental Consultants
Inc. opened its Chicago, I11.-area envi
ronmental safety and health services
group under the direction of Rex W.
Moore, C1H, CSI'

Joseph J. Grasso joined HDR
Engineering Inc. as senior program
manager "' the company's Omaha,
Ncb., office.

Metcalf & Eddy, Somerville, N.J., re
ceived rhe 199(, Eminent Concepror
award from the American Consulting
Engineers Council/Michigan for its de
sign of the ciry of Detroit, Mich., 750
million-gallon-per-day pumping station.

Alan W. Katz joined R&R Inter
national Inc., based in Akron, Ohio, as
vice president, senior program manager.

Clement E. Coulombe, a soil spe
cialist, and Richard G. Whitney, a wet
land ecologist and botanist, joined RGM
Inc., Escanaba, Mich.

Alan Cohen is the new manager of

We know what you're looking for.
You need a CEMS that meets standards and regulations--yet you

don't want high maintenance costs once it's on-line. The solution?
Our ENDA-4000 CEMS. It's small, dependable and cuts mainte

nance costs to the bone. For example. routine maintenance on most

parts (such as primary filters) is required only once a month.
There's no major disassembly required either, because critical parts

arc easily accessible.
Integral alarms and maintenance logs tell you

when the system needs attention.
And in the event compliance is ever questioned,

you have a printed record of alarm events, work
performed and who/when accessed the system.

Best of all, no routine maintenance is required
on our instruments because there are no moving
parts or optical alignment. Our ENDA-4000 also
incorporates design advances gained from building
more than 10,000 CEMS.

For more facts on the dependable CEMS that needs very little
attention, call or write: Horiba Instruments, Inc., 17671 Armstrong
Avenue. Irvine, CA 92714, FAX: (714) 250-0924. (800) 4-HORIBA

HORIBA
See us at AWMA- Booth #474. Circle 118 on card. 125



in the lab

Ar PSG, we're looking forward toour
continued growrh... firm in rhe belief that
dedication and commitment to our c1ienes
success are qualities we will never outgrow.
For more information, call (713) 449·1500.

Our satisfied customers have made us the
leading operator of municipal water and waste,
water treatment facilities in the nation. More
people depend on us for their essential public
services than any other contract operamr.

While being the leader remains our goal,
making a solid contribution to the community
is our primary objective. And. with our
expanding activity in the communities we

call home, we are supporring neighborhood
programs and providing scholarships for
deserving youth.

Ames Laboratory
Zapping contaminants

with lasers may be just the
answer for safely and effi
ciently reducing some of the
hazardous waste awaiting dis
posal across the country.
Putting the power of a pulsed
laser beam to work on conta
minants, Ames Laboratory re
searchers have developed a
new method for cleaning
highly radioactive metals
without exposing workers or
expensive equipment to haz
ardous wastes.

"Not only are lasers
proving effective at deconta
mination, but they offer some
important advantages in
terms of safety and reduction
of secondary waste," said
Martin Edelson, a principal
investigator at Ames
Laboratory.

Unlike many traditional
decontamination techniques,
Ames' new laser cleaning
method uses no harmful sol
vents and creates little sec
ondary waste.

Edelson's research team has
investigated both surface and
bulk decontamination with
lasers. For surface cleaning,
the researchers used a pulsed
laser beam to precisely re
move the contaminated layer
of a metal while high effi
ciency particulate air filters
captured particles, preventing
them from resettling on the
cleaned area. In bulk deconta
mination, lasers selectively
ionized and removed specific
contaminants from metal that
were vaporized.

Moving the research from
the lab bench to the field,
Ames is working with the
Department of Energy's
Idaho National Engineering
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wastewater, clean up ground
water extracted from haz
ardous waste sites, and
intercept and improve the
qualiry of contaminated
streams. The process is cost
effective and uses a material
usually sent to landfills.

Eventually, he said he wanted
to design and operate a pilot
treatment faciliry at an indus
trial site to demonstrate how
the process works under field
conditions.

Smith said he believed the
use of fines for wastewater
treatment may be most effec
tive when contaminants have
pH levels of 5 or higher and
pollutant levels are relatively
low. The process could be
used to pretreat industrial

Circle 123 on card.

iron is manufactured. The
materials contain pure metals,
such as lead, zinc and cad
mium. Previously, Smith con
ducted laboratory and
bench-scale studies to deter
mine if the fines could be
used to remove heavy metals
from industrial and hazardous
wastewaters.

Smith said he hoped to de
velop a process to recycle
waste-shtJt blast fines from
cast iron manufacturing.
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Southern Methoellst
University

A Southern Methodist
University researcher is trying
to modifY a promising, waste
water treatment using waste
shot blast fines so it can
eventually be used commer
cially. A technology transfer
grant was awarded to Ed
Smith of the SMU Mechanical
Engineering Department.

Waste-shot blast fines are
byproducts created when cast
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in the lab

Aquastore, Siurrystore and Harvestore are the registered trademarks of A.D. Smith Harvestore Products, tnc.

4919 80th Avenue Circle East, Sarasota FL 34243

clear-reactor research and in
cludes more than 150 dif
ferent fuel types. Some of it
cannot be disposed of safely
until it is srabilized to wirh
stand long-rerm storage in a
nuclear wasre repository.

The DOE inventory in
cludes fuel thar is seriously de
graded, highly enriched with
fissionable or chemically reac
tive materials, and lacking the
structural integrity to remain
stable during long-term
storage.

Argonne's nuclear tech
nology program demon
strated a nuclear-fuel
electrorefining process in
1995 that could save tax
payers billions of dollars dis
posing of much of the spent
nuclear fuel.

A National Research
Council committee reported
in a preliminary finding that
Argonne's electrorefining
technology represents "a suffi
ciently promising technology
for treating a variety of DOE
spent fuels" and warrants
continued tesearch.
Currently, Argonne's electro
refining process can treat
more than 90 percent of
DOE's spent-fuel inventory,
converting it into a common
waste form suirable for trear
ment and long-term storage.

Argonne's electrorefini ng
system is compact and fast. It
was originally developed to
treat small amounts of spent
fuel from an experimental re
actor Argon ne operated for
30 years in Idaho, Tests com
pleted in early 1995 indicated
thar a unit about the size of a
bathtub could process a ton
of spent DOE fuel a day,

If continued development
is successful, small, standard
ized electrorefiners could be
built at sites throughout the
country where DOE stores
spent fuel.

Argonne engineers are de
signing a 500-pound-per-day
prototype. By 1997, theyex
pect to demonstrate it at
Argonne's Idaho site. m

the first generation of nuclear
facilities has been the disposal
of spent nuclear fuel-the
materialleh after fuel rods
have been burned in a reactor.
Currently, about 3,000 tons
of spent fuel are stored at vat
ious DOE sites throughout
the nation.

The spent fuel comes from
more than 40 years of nu-

941-351-6096
FAX: 9 4 1 - 3 5 1 . 1 0 2 0

BFABRIC
BUILDING
SYSTEMS, INC.

A.a. Smith Harvestore Products Inc.
345 Harvestore Drive
DeKalb, IL 60115
815/756-1551 FAX 815/756-7821

Argonne National
Laboratory

Argonne, the U.S. Depart
ment of Energy's leading nu
clear reactor lab, is taking the
lead in developing new tech
nologies and techniques to
help the nation deal with dis
posal of spent nuclear fuel.

One problem created for
government and industty by

• CLEAR SPANS 12'·200'-ANY LENGTH

• TRANSLUSCENT FABRIC-REMOVABLE

• FABRIC LASTS UP TO 20 YEARS

.70·120 mph WINO LOAOS

• UP TO 4' SNOW LOAO

• MIN. OR NO FOUNOATION REQUIRED

I Permaglas0
Storage Systems

AQUAESTORI0

Tank Systems
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FBS ENCLOSES
PROCESSING OPERATIONS
QUICKLY & ECONOMICALLY

PORTABLE, TENSIONED-FABRIC STRUCTURES

A .a. Smith Harvestore Products, Inc. is announcing that beginning August 1.
1996 it will commence shipping it's Aquastore®, Siurrystore® and Harvestore®

branded products with a new and improved, factory applied, proprietary
Edgecoat'" coating on all four of the edges of it's full size steel sheets, These
edges previously were protected with a field applied coating,

Lab (INEL) to develop and
demonsttate a field opera
tional surface laser decontam
ination unit.

The new laser technique
produces little secondary
waste and can reduce waste
volumes-or at least lower
waste classifications-and the
hazards and costs of waste
storage and disposal.
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Hydrocarbons Can't Hide From the Detection Capabilities
of the Hartmann & Braun Multi-FID 100

Your applications are becoming more and more complex.
So reliability and flexibility are logical requirements for
any analyzer. H&B's Multi-FlO 100 has the intelligence
needed to be reliable and flexible.

The sample is delivered by an air aspirator which delivers
a constant sample gas flow to accurately measure trace
hydrocarbons, including chlorinated organic compounds
wi th minimal maintenance. It's easy to read LCD-dot
matrix display shows all the operational data and status
messages in clear text, making the Multi-FID 100 very
easy to operate.

Whether you need to monitor hydrocarbons for BlF
compliance, control of biofilters and charcoal absorbers
and other industrial applications or monitoring volatile
hydrocarbons in wastewater with our Stripper, our Multi
FID 100 is your solution for many of your hydrocarbon
monitoring problems.

For more information on the H&B Multi-FlD 100, contact:

Applied Automation\Hartmann & Braun
P.O. Box 9999
Bartlesville, Oklahoma 74005
(918) 662-7000 FAX: (918) 662-7358
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ask the expert By Jeffery M. Giddings

Biomonitoring Made Simple
By exposing indicator species to effluent, regulators and
dischargers can determine both acute and long-term toxicity.

Editor's note: With this issue, Environmental Pro
tection welcomes a new column in which experts in
their fields answer some of the most commonly asked
questions.

WET tests provide the

permittee and the

regulator with direct

evidence that the effluent

is not hazardous to

aquatic life.

Jeffrey M.
Giddings, Ph.D.,
if technical director

ofenvironmental
toxicology services fOr
ENSR, Acton, MllSf.

What is Biomonitaring?
Biomonitoring involves exposing living otganisms to
a dischatge or effiuent to determine its toxicity and

acceptability based on applicable
discharge permit limits. Any fa
cility with a permit to discharge
effiuent into U.S. waters is prob
ably required to conduct bio
monitoring tests, usually on a
quarterly basis.

Biomonitoring tests, com
monly known as whole effluent
toxicity or WET tests, are simple
laboratory procedures, although
experienced biologists must con
duct them following rigorous
U.S. Environmental Protection
Agency or state guidelines. A
routine WET test costs between
$250 and $750, depending on

the test species and the experimental design required
by the discharge permit. WET tests provide the per
mittee and the regulator with direct evidence that
the effluent is not hazardous to aquatic life. A WET
test failure can be considered a discharge permit vi
olation and can lead to treatment modifications to
reduce the toxicity or to substantial fines.

Why is Biomonitaring Required?
The Clean Water Act, which prohibits toxic releases
into U.S. waters, requires U.S. dischargers to con
duct WET tests. For many years, dischargers were
required only to monitor effluents for specific
chemical concentrations. Problems with this ap
proach surfaced more than 10 years ago because of
the number of individual chemicals in complex
wastewatets.

Even if a discharger could analyze the effiuent fot
each chemical, it would be impossible to implement
control measures fot each one. In addition, the
chemical-specific approach does not account for ma
trix effects, where the chemical toxicity often de
pends on other effiuent components. For example,

shifts in water hardness, pH and organic material
may affect the toxicity of many metals. Moreover,
the chemical-specific approach does not address in
teractions among toxicants.

Given this reasoning, why not conduct WET
tests alone and eliminate the requirement for chem
ical-specific monitoring? Most regulatory agencies
have adopted an approach that requires both types
of monitoring, because WET tests cannot predict
the long-term effects of chemicals on receiving
water bodies.

For example, some chemicals bioaccumulate in
organisms over time, resulting in adverse effects that
may not appear during WET testing. Based on these
considerations, the best way to ensure that toxic ma
terials are not discharged in toxic amounts is to con
duct chemical-specific monitoring coupled with
WET testing.

What Types of Toxicity Tests Are Used?
There are twO major types of effiuent toxicity tests:
acute and chronic. Acute tests are short duration,
usually 24 to 96 hours, and the measured endpoints
are severe effects - mortality or species immobi
lization. Chronic tests last normally six to seven
~and the endpoints are more subtle, usually in
cluding evaluation of growth or reproduction in ad
dition to survival.

Although testing requirements vary among states
and EPA regions, toxicity tests are typically con
ducted with several effluent concentrations. To pre
pare the test concentrations, the effluent sample is
diluted with water from the receiving water body or
with matching laboratory water.

A typical dilution series might include effluent
concentrations of 100 percent, 50 percent, 25 per
cent, 12.5 percent and 6.25 percent. Plain water
would be the COntrol. Definitive tests include several
dilutions. Many states may require only screening
tests with 100 percent effluent and a concurrent
control; no mixtures of effluent and dilution water
are required.

What Organisms Are Used and Why?
For freshwater testing, the most common biomoni
toring organisms are water fleas (Ceriodaphnia
dubia) and fathead minnows (Pimephales promelas).
Less common freshwater biomonitoring species
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include other warer fleas species,
rainbow trour, scud and green algae. The
organisms are common and can 'be cul
rured easily in the laborarory.
Ceriodaphnia dubia are becoming the in
vertebrate species of choice because they
reproduce quickly; a single newborn will
produce about 30 offspring in seven
days. An adult Ceriodaphnia dubia is
about the size of a pinhead; newborn are
about five times smaller.

For marine and estuarine testing,
common biomonitoring organisms in
clude opossum shrimp (MysiMpsis bahia) ,
sheepshead minnows (Cyprinodon varie
gatus) and inland silversides (Menidia
beryllina). Other saltwater test species in
clude sea urchins and red algae.

What Are the Test Endpoints?
Test organisms are placed into effluent
dilurions at the start of a test and moni
rored at regular intervals. The most com
monly estimated endpoint for a
definitive acute test is the LC50. This is
the concentration of effluent estimated
to kill 50 percent of the test organisms
during a specified time period. If more
than 50 percent survive in all the ef
fluent dilurions, the LC50 is greater
than the highest effluent concentration
tested, and the effluent is not considered
acu tely toxic.

Different statistical endpoints are
commonly required for chronic tests.
Toxiciry is evaluated by determining
whether organism survival, reproduction
or growth in a specific effluent dilution
is significantly less than in the control.
Using these methods, the No Observed
Effect Concentration (NOEC) and
Lowest Observed Effect Concentration
(LOEC) are determined. Although the
NOEC and LOEC are the most widely
used endpoints for chronic tests, it is be
coming more common to use a point es
timate, such as the IC25. The inhibition
concentration (IC) is the concentration
estimated to cause a 25-percent reduc
tion in organism performance compared
with the control.

In screening tests, an LC50, LOEC,
NOEC or IC25 cannot be calculated.
Data from screening tests are rypically
evaluated using hypothesis testing. For
example, iforganism survival in 100 per
cent effluent is significantly less than in
the control, the effluent sample is con
sidered acutely toxic.

In all cases, control organism perfor
mance is evaluated using specific criteria
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ro determine the test validiry. Acute tests
are normally considered unacceptable if
less than 90 percent of the control or
ganisms survive.

For chronic testing with Ceriodaphnia
dubia, control organism survival must be
at least 80 percent, and control organ
isms must produce an average of at least
15 offspring per female. If any of these
criteria is not met, the test is invalid and
must be repeated.

What Does TIE/TRE Stand For?
If a toxiciry pattern occurs during WET
tests, many states and regions require a
Toxiciry Reduction Evaluation (TRE) for
the discharge.

According to the EPA, a TRE is "an in
vestigation conducted within a plant or
municipal system to isolate sources of
toxiciry, specific causative toxicants ifpos
sible, and to determine the effectiveness
of pollution control options in reducing
the effluent toxiciry."

A TRE can be comptised of many
srudies, including chemical screening,
housekeeping audits, process reviews,
evaluation of plant performance and
treatment simulation studies. The most
important element ofa TRE is a Toxiciry
Identification Evaluation (TIE). In the
TIE, chemical/physical manipulations,
followed by roxiciry tests, identify the
cause of toxiciry.

When the causative roxicant is iden
tified, compliance options, such as
source control or focused treatment,
can be evaluated. A systematic
TIE/TRE can result in significant sav
ings for the discharger.

What Are the Long-Term Benefits?
The WET tests provide the permittee
and the regulator with direct evidence
that the effluent is not hazardous to .
aquatic life. The test and subsequent fa
clity discharge evaluations (TRE and
TIE) help faciliry managers evaluate the
most cost-effective permit compliance
options available. ell

Questions or comments? E-mail us at
webmaster@eponllne.com.
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regulatory trends By Arlene Davidson

From Headache to Lifesaver
Environmental auditing is no longer just an
afterthought but an integralpart ofmany companies.

Software such as Dakota AuditorTM is
loaded on aportable Fujitsu pen-based
computer. Digital images ofobjects or sites
captl<r<d by the Conneccix camera are
incorporated into a draft audit report.

Arlene Davidson is :
manager ofpublic :

rekttio1lJ at Dakota '
Software Corp. in :

Rochester, N. Y. .

WHEN THE ENVIRONMENTAL PROTECfION AGENCY'S

Office of Criminal Enforcement stepped up enforce
ment in the early '90s and began criminal prosecu
tions for corporate noncompliance, environmental
audits were increasingly required as part of settle
ments and other forms of judicial relief. U.S. corpo
rations began to audit in earnest, pressing the EPA
and state legislators to help protect their audits.

Corporations wanted the in
formation that was uncov
ered during an audit pro
tected from disclosure to en
forcement officials. They jus
tifiably did not want to be
penalized for discovering un
expected violations and
taking steps to correct them.
An environmental audit
setved to inform manage
ment abour whether opeta
tions complied with regu
lations.

A number of states re
sponded to corporate de
mands and have passed, or
have pending, audit privi
leges to encourage and pro
tect environmental audits.
The laws provide immunity
from regulations if the com-
pany voluntarily discloses its
findings and takes steps to
correct the problems.

EPA Drafts New Auditing Palicy
The EPA, as part of a regulatory reform initiative, fi
nally responded with a new environmental auditing
policy, updating and enhancing the 1986 policy.
The new policy provides significant incentives to
conduct voluntary self-audits but will only reduce,
not eliminate, penalties for violations that are vol
untarily disclosed. The EPA wants to make sure it
recovers the value of any economic benefit from
avoiding environmental requirements.

Audit Legislation Under Consideration
Under additional pressure from powerful lobbying
groups, legislators have introduced audit privileges

into the U.S. House and Senate. "The federal gov
ernment should encourage responsible actions with
incentives and flexibility rather than through threats
and penalties," said Sen. Mark Hatfield, R-Ore.,
who introduced the bill. Oregon was one of the first
states to enact similar legislation. More than a dozen
states so far have passed audit privilege legislation.

Auditing Study
To assess the current state of environmental au
diting, Price Waterhouse conducted a survey that
showed three out of four industrial companies had
environmental auditing programs in place. The
study clearly showed that companies think the ben
efits of audits outweigh the risks. Environmental au
diting is no longer an afterthought; it is an essential
element in any comprehensive approach to environ
mental management.

Auditing Organizations Flourish
The growth of environmental auditing has stimu
lated the creation of professional organizations de
voted to furthering the practice of environmental,
health and safety (EHS) auditing. Membership in
the Environmental Auditing Roundtable (EAR) has
grown. Today, EAR's clout may earn it the role of
acting as U.S. accreditor or registrar for qualifYing
organizations registering for the ISO 14000
International Environmental Management System
standard.

Software Programs Simplify Auditing
As corporate auditors come under increasing pres
sure to get audit programs up and running and to
train staff to perform objective, quality jobs, they
seek software systems to help. They look for EHS
auditing software that automatically generates work
able, intelligent checklists and references applicable
regulations. Software has become the tool of choice
because it provides consistency for audits performed
across many facilities, and it clears the way for ob
jective communication between corporate and fa
cility staff. Using a comprehensive auditing software
system assures auditors and environmental managers
that audit reports are factual without speculation.
And staying up to date with changing regulations is
almost unmanageable without a software tool. A
comprehensive audit software program actually can
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make an expert out of any new auditor.
As time goes on, the EPA will con

tinue to feud with states over the audit
privilege, international standards will es
tablish auditing requirements, and the
mini-industry that has grown around
environmental, health and safety au
diting will continue to flourish. m
For more information on Dakota Soft
ware, circle 203 on card.

Questions or comments? E-mail us at
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legal watch By Donald A. Muirhead

Protection from Copycats
Patent laws can be applied to environmental technology andprocesses,
such as bioremediation organisms, air strippers and remediation processes.

The U.S. Patent and

Trademark Office has

created a separate

classification, Class 588,

for hazardous waste

related products and

Donald Muirhead is
an associate with the

law firm ofFoley.
Hoag & Eliot in

Boston, Mass.

THE NUMBER OF ISS'UED U.S. PATENTS direcred ro
environmemal rechnologies has grown subsramially
in recem years. A large parr of rhis growrh can be ar
rribured ro increased awareness abour parenrs among
companies rhar deal in environmemal rechnology.
The companies have come ro realize rhar rhe advan
tages provided by parems in rhe form of prorecring
research and developmenr invesrmem in new rech-

nologies and defending againsr
parems held by comperirors
ofren ourweigh parem cosrs.

A parem is a governmem
gramed righr allowing rhe parenr
holder or owner ro exclude orhers
from making, using or selling rhe
parenred invemion. The righr
does nor exrend indefinirely bur
lasrs only for rhe rerm of rhe
parem. Once rhe parenr has ex
pired, rhe public is free ro use rhe
paremed invemion as long as ir
doesn'r infringe on anorher unex-

processes. pired parem. In mosr insrances,
parems are published and pub
licly available.

In rhe Unired Srares, a parem rerm has rradirion
ally been 17 years from rhe dare ir is published by
rhe U.S. Parem and Trademark Office. However, rhe
U.S. parem laws have been recenrly modified ro
comply wirh rhe General Agreemem on Tariffs and
Trade (GATT) provisions so rhar rhe rerm of any
parem filed in rhe Unired Srares afrer June 8, 1995,
is 20 years from rhe dare of filing.

The rypical rime berween rhe dare of filing and
rhe dare rhe parem is published is abour rwo ro rhree
years. An addirional GATT-relared modificarion
provides rhar rhe parems in force as of]une 8, 1995,
(i.e., pending parem applicarions filed before rhar
dare or issued parems rhar had nor expired by rhar
dare) be given a rerm rhar is rhe longer of 17 years
from the dare of publicarion or 20 years from the
dare of filing.

Parems do nor confer an absolure righr ro make,
use or sell rhe paremed invemion bur only rhe righr
ro exclude orhers from doing so. This is because an
invemion claimed in a parenr may be subordinare ro
a previous invenrion claimed in anorher parenr. For
example, one could invem and parenr rubeless rires.

Subsequenrly, a second person could invenr and
claim rubeless radial rires. The second invenrion,
rubeless radial rires, is arguably subordinare ro rhe
firsr invenrion, rubeless rires, since rhe second parenr
holder cannor make, use or sell rhe second invenrion
wirhour infringing rhe parem for rhe firsr invemion.
In indusrries where rhe parem posirions are comper
irive, no one can make, use or sell rhe final producr
wirhour some rype of cross license where rhe panic
ipanrs exchange patenr righrs.

Types of Patents
There are rwo differenr rypes of invenrions rhar can
be parenred: devices and processes. A parem for a de
vice can be direcred ro a machine, an anicle of man
ufacrure or a chemical composirion. Parems are
rypically nor available for newly discovered laws of
narure or narurally occurring subsrances. However,
rhe U.S. Supreme Courr has held rhar man-made,
generically engineered organisms are parenrable.

A patenred process is usually a parem for rhe sreps
performed in connection wirh rhe process. For ex
ample, U.S. Parem No. 5,276,253, rirled "In-Siru
Remediarion and Virrificarion of Comaminared
Soils, Deposirs and Buried Marerials," is direcred ro
a merhod in which a plasma arc rorch is used ro vir
rif}r and remediare a sire conraining conraminared
soils. The claimed process includes sreps where con
raminared earrhy marerial or subrerranean deposir is
pyrolyzed, melred or solidified by rhe plasma rorch.
The marerial is rhen gradually raised ro rhe surface.

Parems are available for many areas and new de
velopmenrs in rhe environmenral rechnology. For
example, improvemems in devices used ro moniror
and/or comrol pollurams, such as air srrippers and
filrers, are paremable. Similarly, man-made organ
isms used in remediarion ro consume pollurams can
be parenred.

Processes used ro moniror and assess rhe environ
menr, comrol hazardous emissions, and remediare
and resrore rhe environmenr are also patentable. In
facr, rhere are so many parenrs direcred ro environ
memal rechnology rhar rhe U.S. Parenr and
Trademark Office has creared a separare classifica
rion, Class 588, for hazardous wasre-relared prod
ucrs and processes.

In order ro be parenrable, an invenrion musr be
novel. Under U.S. parenr law, rhis means rhar rhe in-
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Profit-Driven Compliance Management Solutions

P. O. Box 1848 • Brentwood. T 37024-1848' FAX 615-3704339
Division of Resource Consultants

CHEMTOX®

Windows Based
Compliance Reporting

Open Architecture
Completely Integrated
EKpanded Functionality

one company develops a waste-treat
ment system and patents it, it can in
many instances enforce that patent
against a second company that indepen
dently develops the same waste-treat
ment system bur does not patent it. The
first company, having the patent, would
be in a superior competitive position to

the second company.

Patents in the Environmental Field
Technological innovation in the envi
ronmental area can involve devices or

continued on page 36

The Next-Generation
E,HIS Information Management System

"Next-Generation" CHEMTOX System products are Windows"
ba ed for ea e-of-use and modularly built to work a an
integrated system 01' stand-alone. These all new products have
been completely redesigned for increased functionality to address
all aspects of E,H&S management and compliance repOlting. And,
its "open-architectw-e" lets next-generation CHEMTOX products
operate on any PC or client/server platform.

For more than ten years CHEMTOX products have been used
by leading companies worldwide to manage and minimize risks.
The next-generation CHEMTOX System continues the tradition.
For free demo diskettes or to find out how these new products can
help your company, call us at 800-338-2815.

fringed" the patent-knew about [he
patent bur chose [Q infringe anyway
the amount [he defendant ultimately
pays [Q the plaintiff can be increased up
to three times the actual damages. In
some instances, threatening a civil suit is
enough to StOP a potential defendant
from infringing.

Independent development is not a de
fense [Q patent infringement. It is not
enough to simply ensure that the tech
nology has been developed indepen
dently. Often it is also advisable to

patent [hat technology. For example, if

vention cannOt have been released [Q the
public or used in connection with any
services or products provided [Q the
public for more [han one year prior [Q
the date of filing [he patent application.
Mos[ foreign patent laws arc even more
restrictive and require that the invention
not have been disclosed to the public at
any time prior [Q filing. Therefore, a
company that wants patent protection
for a product about [Q be publicly re
leased should carefully consider its
patent position before releasing it.

Patent Enforcement
In most instances, patents can only be
enforced in the country in which they
are obtained. For example, a U.S. patent
uSllally cannot be enforced outside the
[erriwry of the United States. However,
a U.S. company can obtain and enforce
patent rights in most other countries just
as foreign companies often apply for and
obtain patent rights in the United States.
Approximately half of [he U.S. patents
issued in 1995 were owned by foreign
companies or individuals.

Patents can be used [Q protect invest
ment in research and development.
Often, it is not cost-effective [Q invest in
research and development without some
assurance [hat [he investment can be
protected, since the cost of developing a
new technology could far exceed the cost
of implementing it.

If there were no means for protecting
the [echnology from copying, then com
pe[iwrs without development expenses
[Q recoup could provide the technology
to cusromers at a much lower cost.
Copying is prevented when a developer
of new technology patents it and en
forces the rights provided by [he patent
[Q exclude competi[Qrs from practicing
the patented invention.

Enforcement of patents is usually with
a civil suit by [he patent holder (plain
[iff) against one or more alleged in
fringers of [he patent (defendants). The
result of a successful patent infringement
suit could be damages paid hy [he defen
dant w the plaintiff and/or an injunc
[ion ordering [he defendant to stop
practicing [he patented invention.

Damages can be calculated in a variety
of ways. such as by determining [he
plaintiff's los[ profits or calculating a
reasonable royalty rate [bat the dden
dant would have paid [he plaintiff had
they negotiated a license. If [he defen
dant is found [0 have "willfully in-

June \9')6 See us at AWMA - Booth #462. Circle 121 on card.



A wet-air oxidation system treats refinery spent caustic liquors.

By using a wet-air oxidation treatment unit
at a refinery, expensive off-site disposal is eliminated.

Small System Does
Big Job Pretreating

June J996

What Do You Think?

Please Indicate your level of interest in
this article by circling the appropriate
number on the Reader Service Card.

High 211 Medium 212 Low 213

legal watch
---------

continuedfrom page 35
methods that aid compliance with envi
ronmental statutes or regulations at a re
duced cost. The holder of a patent for a
lowest-cost device or method used for
complying with an environmental
statute or regulation could legally use the
patent to maintain a substantial advan
tage over the competition by enjoining
competitors from using the technology.
Such an injunction would force com
petitors to revert to older, presumably
less cost-effective, technology.

There are exceptions to how a patent
holder can enjoin an infringer from prac
ticing a patented invention. For example,
Section 7608 of the Clean Air Act pro
vides for compulsory licensing, rather
than injunction, where the patented
technology is necessary to enable compli
ance with the emission limitations. An
applicant for a compulsory license would
obtain certification from the attorney
general to a U.S. district court indicating
there is a need for a license.

The court would then, if it agreed,
issue an order requiring the patentee ro
license the invention on the terms set by
the court. However, the applicant would
be paying a royalty to the patentee and
would have a higher cost for compliance
compared to the patent holder.

Patents can be used defensively to
guard against becoming a defendant in a
patent infringement suit. Often a com
pany having a business interest related to
a particular area of technology will ob
tain as many patents as possible in order
to discourage patent infringement suits
by competitors. Assuming that most
competitors are active in the same areas
of technology, a competitor is less likely
to file a patent infringement suit against
the company if that company has a rela
tively large portfolio of patents.

Providers of environmental tech
nology that choose not to obtain patents
could find themselves at a competitive
disadvantage. As more patents directed
to environmental technology are issued,
those without patents will be forced to
pay increasing licensing fees to patent
holders or excluded from operating in
some areas altogether. Ill:!

High 208 Medium 209 Low 210

For more information on the Zimpro skid
mounted wet-air oxidation unit, circle 207
on card.

Questions or comments? E-mail us at
webmaster@eponline.com.

What Do You Think?

Please Indicate your level of Interest in
this article by circling the appropriate
number on the Reader Service Card.

verted to biodegradable forms. Zimpro
has also provided wet-air oxidation units
for spent caustic treatment in North
America, the Far East and Europe.

The Manguinhos system is the
smallest commercial-scale wet-air oxida
tion unit ever designed and built by the
firm and is designed for a flow of two
gallons a minute.

All equipment, including the control
room, is mounted on a single shop-fabri
cated skid. A skid-mounted ait com
pressot, reactor vessel and heat exchanger
make up the rest of the system. Ill:!

B
skid-mounted wet-air oxida-

.. tion unit has been started up
• at Refinaria de Petroleos de

Manguinhos S.A., a Rio de
Janeiro, Brazil, producer ofliquid petro
leum gas, gasoline, fuel oil and solvents.
The unit is being used to treat refinery
spent caustic liquors before further treat
ment in an on-site biological system.
Expensive off-site disposal is eliminated.

Spent caustic liquors are commonly
produced by sulfide temoval processes in
the refining and petrochemical indus
tries. The wastewaters typically contain
sodium hydroxide with high concentra
tions of reduced sulfur, incl uding ex
tremely odorous mercaptans.

The wet-air oxidation process, de
signed and installed at the Manguinhos
refinery by Zimpro Environmental Inc.
is a liquid-phase reaction between or
ganic material in water and air. The oxi
dation occurs at moderate temperatures
(400 to 500 degrees Fahrenheit), and at
pressures from 1,000 pounds per square
inch to 1,200 psi. In trearing spent
caustic disulfide oils, mercaptans, sulfides
and phenols are either destroyed or con-
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COMPREHENSIVE TRACKING SOFTWARE FOR AIR, WATER &SOLID WASTE EMISSIONS

Start With.

Use This.
. ;

To Get These...

:~~_-'~~~;: b=-.".==_--..l---, ~
~~:.;;=.:;~~:;:-;,R.;.e=3 ""'" "",.. i=. r---

=-( . -~_ ~ _ =-~T:~
.:.--- -T 1-~. Hazardous Waste

SARA 313 Manifests
Form R Discharge Monitoring Reports

See us at AWMA - Booth #424. Circle 131 on card.

PlantWare"is amulti-media emissions tracking system that allows users to model
all air, water or solid waste emissions thalleave afacility. PlantWare utilizesaunique process
flow approach to emissions tracking, allowing users to depict sources, control devices and
emission points as objects in aflow diagram. PlantWare's air, water and solid waste modules
can be purchased separately or as acomprehensive, integrated system. Since PlantWare is
designed to support multiple facilities, entire corporations can be stored in one comprehen
sive database.

• POWERFUL ENGINEERING TOOLS FOR CALCULATING EMISSIONS
PlantWare is based on the concept that all facility emissions can be represented mathemati
cally - even if the expression is as simple as an emission factor. With PlantWare, you can con
figure simple and/or complex expressions for defining air. water, and solid waste emissions using
our intuitive spreadsheet intertace. Even complex chemical engineering calculations are possi
ble through the use of our extensive physical property dataset.

• PROCESS FLOW DIAGRAMS
PlantWare is designed around aprocess flow diagram of afacility. PlantWare's Flow Editor
allows users to graphically establish the links between sources, control equipment and emis
sion points. Once the facility model is defined, process parameters can be brought in and
the model immediately reflects any changes in emissions.

• FLEXIBLE BATCH PROCESS FEATURES
Modeling emissions from abatch facility can be adaunting task. PlantWare provides an easy to
use intertace for fast. accurate batch emission calculations.

• TITLE VPERMlmNG TOOL
PlantWare is built to streamline the process of generating aTItle Vpermit. PlantWare allows
the user to conduct what if scenarios that help establish the maximum potentiai to emit. Once
permit conditions are established, PlantWare will track compliance by comparing calculated
emissions to permitted allowables.

• TRACK APPLICABLE REQUIREMENTS
Title Vrequires that afacility assess all applicable federal regulations and emission limits.
The permit you propose will be based on these requirements. PlantWare allows afacility to
not only list all applicable requirements, but also to document compliance by tracking para·
meters and providing accurate reporting and recordkeeping.

• REAL·TIME DATA ACQUISITION
To automatically access data from remote SOL databases and process historians,
EnviroMetrics developed the DataPump'"' Using the DataPump, afacility can create auto
mated sessions which log into remote databases. extract the necessary data, and place the
data into the appropriate PlantWare table. Since DataPump is server resident, it runs around
the clock, ensuring continuous, reliable data acquisition that can be scheduled for extraction
at frequencies ranging from seconds to years. The data can be used to calculate emissions,
determine regulatory compliance, or provide alarms to the appropriate environmental contact.

• CLIENT/SERVER ARCHITECTURE
PlantWare is designed to work with Oracle, Sybase System 10, Microsoft SOlServer.
SOlSase and many other SOL database engines. The reliability of PlantWare has been proven
in anumber of environments, from single PC installations to deployment across an entire
corporation via aWide Area Network.

Call to learn more about PlantWare or any other EnviroMetrics Software products.

.~~
~~~~~~...).

ENVIROMETRICS
SOFTWARE,'" INC.

92 Read's Way • New Castle, DE 19720
Phone (302) 324-9136 • Fax (302) 324-9138 • Internet: sales@enviro.com

©Copyright 1996 ENVlROMETRICS SOfTWARE, INC.• PLAA'TWARE is a registered trademark of EIMAoMrnucs SoFTwARE, INC.

All rights reseNed.• All prOduct names referred herein are Irademar1{s of their respective companies. Man1OV1l5115.2
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COMPANY SOAWARE DESCRIPTION ~~~~~~~~~~~~~I~~~~
~~~~~~~~~~~~~~~~~~

ACRi ANSWER Comprehensive mathmoticol '" '"1931 Stradella Rood model for simulation of laminar or
Bel Air, CA 90077 turbulent Ruid Row, heat and
310·471·3023 mass transfer with or without swirl,
Cirtle 233 an card. chemical reactions and combus~an.

PORFLOW Simulates transient or steady· '" '"state Ruid Raw, heat, salinity ..and mass transport in multi·
phase, variably saturated, porous
or ~adured media with dynamic
phase change.

AVSyslems Inc. Material Inventory Comprehensive environmental! '" '" '" '" '" '" '" '" '" '" '"4657 Platt Rood Report System safety data management and
Ann Arbor, MI481 08 compliance.
313-973·3000
Cirtle 234 an card. MIRS Environmental Environmental data management and '" '" '" '" '" '" '" '" '"compliance with hazmat, inventary,

MSDS management and more.

MIRS Corporate large·focility or corporate'wide '" '" '" '" '" '" '" '" '" '" '"environmental data managemenl
and compliance.

Achieve! Technalagy Inc. Fast Regs Computerized regulatary '" '" '" '" '" '"P.O. Box 668 compliance.
Amherst, NH 03031·0668
603-595·1414
Cirtle 235 an card.

BEE·Une Saltware BEEST ISCST3 modeling environment for '" '" '"PO. Box 7348 for Windows Windows. Contains complete
Asheville, NC 28802 interface, including data entry,
704·258·1895 graphics and mare.
tlltle 236 an card.

BEE·line DOS·based modeling system. '" '" '" '" '"Menu Modeling Models such as ISCST3, ISClT3,
SCREEN3, SLAB, and mare.

Canadian Centre Canadian OSH and environmental legislation '" '"IorOH&S legislation and referenced standards.
250 Main St. E. Plus Standards
Hamilton, Ontario,
Canada l8N 1H6 MSDS MSDS and chemical information. '" '"905·572-2981
Cirtle 237 an card. CHEM Source Collection of databases on health, '" '"safety and regulations. ,
CHEMTOXO, a div. af SARA 313 Streamlines complex tasks involved '" '" '" '" '" '" '"Resource Consultanb (Form RI Reporting in reporting Form Rchemical releases.
PO. Box 1848
Brentwood, TN 37024 Waste Management 'Cradle to grave' management of '" '" '" '" '" '" '"615·373-5040 hazardaus waste.
Cirtle 238 an card.

Air Management FIa~s regulated (HAPs, criterion '" '" '" '" '"pol utanb, etc.1 chemicals, calculates
emissions ~om product usage.

Citation PubIilhing Inc. (CPI) FESA Comprehensive regulatory comiiance '" '" '" '" '"1435 Hoyden software coverin~ all EH&S on
Soattsdale, AI. 85257 state regs. Has fu Itext Federal
1·800-808·3372 Register, multiple CFRs, state
Cirtle 239 an card. covera~es and regulatary compliance

manua s, all on one CD.
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Clark Boardman Callaghan RODSean Camplete database af EPA & &
375 Hudson St. Superfund Recards af Decision.
New York, NY 10014
1·800-890·5558 ELR· Comprehensive source af environ· & &
Circle 240 on card. The Environmental mental case law, statutes, federal, state

Law Reporter regs. Updated analysis available.

CORBUS Terms' Receives, views and fcrin~ MSDSes & & & & & & & & & & & &
206 Line Rood easi~ and quickly al ows electronic
Kennett Square, PA 19348 receipt of MSDSes.
610-444·5691
Circle 241 on card. Lab Trail" ·Cradle·ta·grave" lob & & & & & & & &

inventary on a PC or lAN.

MSDS Sasic Imports, views, prin~ MSDSes & &
directly.

Cochrane Assoc. TREDAT' Data handli, and process conlrol & & & & &
155 Massachusetts Ave. lor water an wastewater Irealment
Sastan, MA 02115 facilities.
1·800·TRECOM
Circle 242 on card. TREMAIN' Maintenance management & &

and inventory Iracking.

PreTres" Induslrial pretrealment program & & & & & &
monogementlor P.O.TWs.

CaIlnterpoint Publishing Super EH&S Disc Complete EH&S legal library &
84 Sherman St. on a single monthly CD·ROM.
Combridge, MA 02140
617·547·4515
Circle 243 on card.

Dakola Software Carp. Dakota Auditor Windows·based cotiance auditing & & & &
7Tobey Village Office Pork software Iaol that pe rms
Pittslord, NY 14534 comprehensive audi~, regulatary
716·381·8710 research, corrective action plans
Circle 244 on cord. and personnellraining.

~ Aden Enviranmental BIOF&T 3D Flow and Iransport in the saturated! & & & & &
ing Inc. unsoturated zones with

2206 S. Main SI. biodegredation.
Blocksburg, VA 24060

Multiphase organic Rowand Ironsport,540·961·3236 MOFAT & & & &
Circle 245 on card. for Windows saturated!unsaturated zones.

MARS Multiphase aerial remediation & & & &
simulotor.

Drum Recycler Inc. MSDSystem Catalogs, stares and relrieves MSDS & &
P.O. Sax 20445 documen~. Enter inlo abaut agiven
Houston, TX 77225·0445 material inta a Iorm and then scan
713-666·8337 the MSDS. Print individual MSDSes,
Circle 246 on card. produce books lor right-ta·know

stations.

EIS In1emational EHS!Ufe Cycle Comprehensive integrated EHS & & & & & & & & & & & & & & &
1401 Rockville Pike #500 management system that combines
Rockville, MD 20852 data with maps, models and
301-738-6900 communications.
Circle 247 on card.

E·Sa/t Inc. Facility Associate Advanced hazmat Iracking system & & & & & & & & & & & & &
6060 McDonagh Dr. Ste. L. lor WindowsT. tracks waste slreams by container
Norcross, GA 30093 and provides a comprehensive
770·840·1108 inventory and reporting system.
Circle 248 on card.
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E·ScIt Inc. Transporter Includes all features of facility .. .. .. .. .. .. .. .. .. .. .. .. ..
6060 McDonough Dr. Ste. l for Windows'M Associate, excluding TSDf inventory
Norcross, GA 30093 tracking and lab·pocking.
770·840·1108

Manifest Associate Includes all features 01 facility .. .. .. .. .. .. .. .. .. .. .. .. ..
for Windows" Associate, excluding inventory

tracking. Multiple-site generators.

ES&T ARMOS Groundwater Rowand free phose .. .. .. .. ..
2608 Sheffield Drive hydrocarbon migration and
Blocksburg, VA 24060 recCNery model.
540·552·0685
Cin:1e 249 011 card. BIOTRANS Amultis~ies dissolved transport with .. .. .. .. ..

oxygen' imited biodecay in fractured
or porous aquifers model.

SPlllCAD A1drocarbon spill assessment .. .. .. .. ..
an remedial design model.

Eagle Point SoItware Profiles Provides vertical alignment design .. .. .. .. .. .. .. ..
4131 Westrnark Drive of a project.
Dubuque, IA 52002

RoodCalc Interactive tool givesle0u the Rexibility319·556·8392 .. .. .. .. .. .. .. ..
Cin:1e 250 on card. to evaluate multiple esi~n alternatives

and create reports and pa~.

Site Design Provides advanced features for .. .. .. .. .. .. .. ..
developing generol site grading plans.

Earth ScIt Stond·alone and integrated pockages, .. .. .. .. .. .. .. .. .. .. .. ..
166 E. Gobbi SI. semi'customized to client needs.
Ukiah, CA 95482 Developer/distributor dato manage-
1·800·932·1030 ment produrn and services.
Cin:1e 251 on card.

EnviroMetrics SoItware Inc. f.E.M.S· fugihve Emissions Management .. .. .. .. .. ..
92 Read's Way System is designed 10 streamline
New CasHe, DE 19720 collecting, odministering and reporting
302·324·9136 lugitive emission monitoring doto.
Cin:1e 252 011 card.

PlantWare'/Audit Automates the process of deRning .. .. .. .. .. ..
applicable requiremen~ for
regulated sources.

PlantWare'/ Tracks waste from 'cradle.tozove.' .. ... .. .. .. .. .. .. .. .. ..
Waste Tracking Calculates cost info and inte ces

with accounting systems.

Eagle Technolagy Inc. Expert MSDS Organizes and maintoins MSDSes. .. .. .. .. .. .. .. .. .. .. .. ..
1050 N. Part Washington Rd. System
Mequon, WI 53092
1·800-388·3268
Cin:le 253 011 card.

EtoAnalysis EcaDB fully intJrated, Windows·based .. .. .. .. .. ..
221 E. Mohlija St. relationa dato management and
Ojai, CA 93023 GIS system.
Cin:le 254 011 card.

labTRAQ labaratory infonnatian management .. .. .. .. .. .. ..
system IUMSI specifically designed for
environmentol ana~sis and data.
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THERE'S A
CHANGE IN
THE AIR

The sign of change in the
world of process emission control

Focused clean-air solutions for industry

The world over, legislation is tightening

on atmospheric emissions from industrial
processes. The issue is urgent. The

consequences of non-compliance could

be critical to your business. But the

challenge of compliance can he complex,

and no two manufacturing processes

present quite the same set of problems.

The time is right for a new kind of

emission systems supplier. One with an

in~depth understanding of your process.

One with not just one family of solutions,

but a complete spectrum. One with the

skills, the experience and the global

infrastructure to support your compliance

strategy worldwide.

Intraducing ENGELHARD PROCESS EMISSION

SYSTEMS. An emission systems and

solutions partner for today, but with a

track record spanning many years.

Engelhard Process Emission Systems,

fonnerly Salem Engelhard, offers the

widest range of stationary source

emission abatement options available

anywhere. It supplies technologies,

based on both catalytic and thermal

oxidation principles, to treat volatile
organic compounds, nitrogen oxides
and ozone.

What's more, our engineering teams

possess the experience and process

knowledge to ensure that your solution

represents a simple, cost-effective

and low-maintenance route to

long-term compliance.

Make contact with your new partner

in process emission control. Call us

now to arrange an initial consultation
without obligation.

Engelhard Process Emission Systems

101 Wood Avenue

Iselin, New Jersey, USA 08830-0770

Telephone: +(908) 205-6829

Fax: +(908) 205-6146

ENGELH4IRD
PROCESS EMISSION SYSTEMS

Circle 132 on carel.
See us at AWMA - Booth #377.
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COMPANY SOFTWARE DESCRIPTION ~~~~~~~~~~~~~t~~~~
~~~~~~~~~~~~~~~~~~

Envirogenics CHEM Mastet' Full-fectured chemical informanon A A A A A A A A
3812B Guokerbridge Rood and inventory trocki~ for OSHA
SIe.208 hazcam and SARA Ti e III compliance.
Mercerville, NJ 08619
609·586-0700 MSDS Generotar" MSDS generation using slondard A A A A A
Cirde 255 on card. ~rases, MSDS templates, ANSI

nmot and cuslomer tracking.

WASTE db" Hazardous wosle manifenng, A A A A A A A
trocking, Iobeling, annual reporting
and cost analysis.

EnWonmelIIal Data Services HozSearcho Comprehensive database of info on A A A
a div. of Petroleum Dotobase transported hazardous wasle, based
Inlonmotion Corp. on shipment records ~Ied with slote
P.O. Box 2612 ogencies and the EPA
Denver, CO 80201
1·800-727-4496 HazPra~le" Mere than 150,000 deloiled A
Cirde 256 on card. Markenng System campony pra~les on CD·ROM.

CD SileGuide Inslonl access of individual sites' A
~om HazPro~le environmenlol backgrounds.

ErMroWon Software Inc. Generator Menages hazardous and A A A A A A A A A
2032 w. Cullom Sle. 1 Associate non·h<Jzardous wasles.
Chicago, Il60618

Menifet Associate Menages hazardous andCirde 257 on card. A A A A A A A A A
non·h<Jzardous wastes.
(Unlimited generatorl

Transporter Menages hazardous and A A A A A A A A A
Associale non·hazardous wosles.

General Researm Corp. Flow Gemini" Comprehensive EH&S software. A A A A A A A A A A A
1900 Gallows Rood
Vienna, VA 22182
1·800·934·5917
Cirtle 258 on card.

GeoTranllnc. Site GIS Environmenlol data management. A A A A A A A A A A
46050 Menekin Ploza #100
Sterling, VA 20166
703·444·7000
Cirde 259 on card.

Haestad MeIiIods WaiefCAl) Water distribution modeling A A A A
37 Brookside Rood for Windows.
Waterbury, a 06708

Storm sewer design and analysis.203·755·1666 StormCAD A A A
Cirde 260 on card.

CulvertMoster Culvert design and analysis. A A

HazMat ea.mI MSDSFile" Windows·based a~licanan A A A A A A
Syslems Inc. designed for hond ing MSDSes and
5199 E. Poci~c Coost Hwy. reporting requirements under
#500 Worker and Community RTK.
loog Beach, CA 90804 MSDSes can be scanned, indexed,
310-597·7994 printed, retrieved or converted.
Corde 261 on card.

HOMANN Assoc. Inc. EPicode 5.0" Air dispersion model and library A A A A A A
39831 Son Mcreno Court for Ioxic substances.
Fremont, CA 94539
510-490-6379
Cirde 262 on card.
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liS EmiranmenIaI ENFlEX Covers regs from OSHA, EPA, .. .. .. .. .. .. ..
InIonnation Inc. Federal and Stote OOT, U.S. Coost Goord and other
912 Springdale Drive Regulations agencies, equivalenl fiffes for all
Exton, PA 19341 50 slotes, the EHS portion of the
610-594-4400 Federal Register, OSHA and
Cirde 263 an card. NIOSH Guidonce Publications,

and federal and stote slotutes.

ENFlEX Conloins summaries of EH&S .. .. .. .. .. .. ..
Register Tracking regulotory activity from the Federal

Register and 33 sIoIe regislers.

Earthlow Full-text English translafions of EH&S .. .. .. .. .. .. ..
Intemananal and transportonan lows and regs.

ImageWoYe Corp. MSDSFinder" Scans MSDSes and imports hom .. .. .. .. .. ..
PO. Box 4504 MSDS a variety of sources. Tracks over
logo Visla, 1J( 78645 Management and 100 MSDS fields in MS Access
512-267-9705 Chemical database including camponents,
Cirde 264 an cord. Tracking Software percenloge, kxation, properties,

NFPA ana more.

Inlec Canlrols Paragon TNT Process moniloring and control .. .. .. .. .. ..
55 West St. SoftWare software.
Walpole, MA 02081
508·660-1221
Cirde 265 an card. Paragon 550 Industrial aulomanon software for .. .. .. .. .. ..

SoftWare process monilo<ing and cootrol for
air and waler pollution control,
wastewater and hazardous materials.

Paragon 500 Inslrumentonon control soItwore .. .. .. .. .. ..
SoftWare ~ess monitoring and cootrol

a informonon managemenl.

J. J. KlIer &Assoc. Keller-Soh" Inslonl access 10 EPA, OSHA .. .. .. .. ..
3003 W. Breezewood lane Com~iance and OOT regs, cam~iance
Neenah, W154957 Informonon expIononons, agency
414·727·7304 Manager documen~ and mare.
Cirde 266 an card.

Keller-Soh' Easy occess 10 com~iance info, .. .. .. .. ..
OOTHazmot including 49 CFR ports 100-180
Compliance and 397, pre and post HM·215A

material, and reference.

John A. Keane QMS Pragrams' ISO Compliance Software .. .. .. .. .. .. .. ..
&Assoc. Inc.
575 Ewing SI. ClM Quality TM ISO Training Software .. .. .. ..
Princeton, NJ 08540
609·924·7904
Cirde 267 an card.

Jordan Systems Hazardous Comprehensive hazmat .. .. .. .. .. ..
119 3rd SI. NE Ste. 307 Material management s~stern thaI includes
Cedar Rapids, IA 52401 Manager' bar cocle serio ized conloiner
319·364-0036 life cycle tracking.
Cide 268 an card.

Knarr AssociaIes DaIoPipe Comprehens1:ular, .. .. .. .. .. .. .. .. .. .. .. ..
10 Pa~ PIoce muln·user Win -based
Butter, NJ 07405 pragram for coIlecnng and
2Ol-A92-85OO managing EH&S info.
Cide 269 an card.
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Today, you need environmental insurance to be in
an environmental business.

Environmental companies operate in a world filJed witl, risk created by complex business problems and a web of

ever-changing' reg'ulations. Face,l wid, financial and liability uncertainties, failure to obtain proper environmental

insurance protection cOl,ld ultimately lead to business failure.

e
ECS

Underwriting,
Inc.

A,ECSCompanr

TIII,ClIOICE

Reliance National

If your husiness is cnviroJ1lnental, you bave an enVir0t1111ental exposure, and your current

insurance l11ay not provide tbe cllVir0I1I11cntal coverage yOLl need. Don't find out tile lIard way.

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

Fortunately, ECS lJnderwritin;i and I<eliance National have an unequaled understanding' of the insurance needs

of tbe cnvirollll1ental indllstr·y. At tile forefront of envll"onnlental insurance since 1979, no one

else provides it stronlier array of cl1VirOlll11ental insurance products. That rneans transporters,

~enerators, consultants, contractors, treatment facilities and many otlters can properly address

environmental liability exposures. Wl,en you do, you benefit from a level of experience and service,

unsurpassed in tl,e insurance industry... and available only throug'I, ECS Underwriting'.

Environmental insurance protection for Worldwide industry.

()Hcrill~: AulOlllohilt· Li"l,ility (I pllysic.,1 D"lIlhlpiC. COllsultants Environmental Liahility. Contracl Surely. Contractors Pollution Liability

Errors (-I ()l11i"o:ioIlS. Exl,.'(,.'ss Li.,l)ilily .l~cllcral Li.,I,ility. Pollution {~ I{clllcJiatioll LclOtal LialJility. PuUution Clean-up

Pollution I.c~all.io16ility • PrOlluch Lial>ility

S2i11:",I,.,,;,.w B""I,.,.,,,,1, I'.~\ B", 616, bt"", 1'/\ I~1~1. 0, ,,,II 1-800-ECS-1414 (I" P/\ 610-458-(570), FAX 610-458-8667.
l'r,,~r.'I1l" Me 1IIlll"rwrilkll hy 1\\·li,IIl"'· N,lti"ll.d Illd"1l1Ilily ("111p.llly,.l IlwlIllll'r ,,( till' R"lian,'" JIl~lIrllnn' Gr"up.

{:I'l'yriglll I'J'I4

See US at HazMat Int'l. - Booth #729. Circle 134 on card.
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lewis &Zimmerman Wastewater Comprehensive interaclive A A A A A A A A
Assoc. Inc. Training Program computer-based training program
6110 Executive Blvd, (WWTPI incarporanng subvisory,
Ste,512 monitoring animation, simulation
Rockville, MD 20852 and 'make your own treatment
301·984-9590 pioni' lectures,
Circle 270 on card.

logical Technology Inc. HAZMI Combines compnehensive A A A A A A A A A A A A
13 N, Execunve Drive environmentoltrocking and
Peoria, Il61614 hazardous materials management.
1·8QO-COMPlY
Circle 271 on card. logiTroc' Comprehensive environmentol A

'" A A '"
A A '" '" A A '"trocking system with on MSDS

management system,

MWSaIt HpNET Specialized GIS and dato base A A A A A A A A A
300 N, lake Ave, Ste, 1200 management system for complete
Pasadena, CA 91101 water distribution engineering,
1·800·442·0638 Turns AutoCAD for Windows into
Circle 272 on card, a powerful, graphical, interactive

modeling resource,

Mel One Instruments MicroMe Multiple site datalogging, easy A A A A
1600 Washington Blvd, Nelwolk doto retrieval and ~rt
Grant> Pass, OP 97526 ~eronon, auto pol ing and
541·471·7111 export.
Circle 273 on card.

MicroMet Plus Windows-based graphics color. A A A A A A

Modem Technologies Carp. UNDEN Provides occurate com~iance and A A A A A A A A A A
4032 Unden Ave, Enviranmentol reporting chemical inventory
Dayton, OH 45432 Management control, MSDS management and
513·252·9199 System waste management/cost control,
Circle 274 on card.

InforM Safety Stores, accesses, distributes, A A A A
Doto System print> and archives MSDSes

and related doto,

Nar1h American HAlARDWoste Atotol disposolma~t A A A A A '" A
SaItware Inc. Management system that print> 10 sand
P.O, Box 1197 System manifest>, Tracks woste from
lake Forest, CA 92630 receipt to dispose!.
Circle 275 on card.

PACS Inc. VOCCorbon Converts air concentranons A A '" '" A '" '" '"409 Meade Drive Adsorpnon 10 octivoted carbon Iooding,
Coropolis, PA 15108

labaratory Tracks chemical and stoH,412·457·6576 A A A A A A A A
Circle 276 on card. Chemical Inventory

Experimental Designs on analysis 01 '" '" '" A A

DeSi~n and experiment>, SPC,
Ana sis

Pacific Environmental i·STEPS Environmentol dolo management, A A A A A
'" A

A A A A A A A
Services Inc. lor oirwoter and woste, SARA 313
P.O, Box 12077 reporting, discharge monitoring
Research Triangle Pork, report, EPA AIRS compatible,
NJ27709 EDt between agency and
919·94l{)333 industry versions,
Circle 277 on card.
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Write now for our all-product
Quality Equipment Guide.

NEW YORK BLOWER AND THE ENVIRONMENT

CURE "SICK-BUILDING" SYNDROME
... WITH FRESH-AIR MOVEMENT TO PROVIDE A

HEALTHY, PRODUCTIVE WORKPLACE AND ENVIRONMENT

Insufficient ventilation and poorly maintained air-handling
systems are a leading cause of workplace illness and lost
productivity. Whether the need is in modern skyscraper office
buildings or light manufacturing in factories, we offer fans
designed for ventilation and process-exhaust applications.
The New York Blower Company, 7660 Quincy, Willowbrook, Illinois 60521

NewYork Blower•••helping to clean America's air
Circle 135 on card.
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RegScan Inc. RegScon" provides the most current inlo & & & & &
One ExecutNe PIozo .300 pouible,~ 1u1l·1ext Iederol
300 Pine St. environmentol, transpol1lltioo,
Williamsport, PA 17701 safety and food and drug regs and
]·8QO.RfGSCAN lows, the complete Federol
Cirde 278 on mrd. Regisler, and environmental regs

lor 01150 slotes.

Research locates inlo in Iederol & & &
Assistant" environmentol, safety,

transpol1lltioo and FDA regs and
lows and environmental regs from
all 50 sIotes with a single search
command.

SfMCORInc. CompGlvest Checklist-oriented audit and & & &
208 Route 38 PrOf (CQI self·assessment package that
Moorestown, NJ 08057 provides prolocol development
609·234-6600 and maintenance, mul~'site

Cirde 279 on conl. distributed audits and 'croelle-ta·
grove' Bnding management.

50ltsheI inc. Environmental Report r;::ration program & & & &
P.O. Box 10813 Site Assessment lor rea property transfer or
Midwest City, OK 73140 Phose One ESA
405·733-2002
Cirde 280 on lXIld.

SoIutians Salt-. Corp. Code of Federal All 50 slotes on CD-ROM, & & &
1795 Turtle Hill Rood Regulus luillext, quarterly updates.
Enterprise, Fl32725

Includes CORR inlo, European.407·321·7912 TSCA & & & & & &
Cirde 281 on ard. PMN notices, uJX!oted twice a

yeor and Canadion inlo.
I

SARA Title III Contains reporting quo~~. & & & & & &

lRC~C«p. TRC Air Expert Facililotes oompIionce with all & &
5Waterside Crossing CAAA titles; calculotes and
Windsor, CT 06095 reports emissions.
86()289·8631
Cirde 282 on ami.

I
Teledyne VECTOR In~roted CFR6D &75 monitaring & & & & & & & & &1
Brown Engi.-ing, a reporting system. Runs on
Control AWli~s worh~on, and PC, (DEC UNIX,
2929 N. Central AIX, HPUX, SoIoris, Open
Expwy.•101 VMS, NT).
Richardson, TX 75080
214'437-7783
Cirde 283 on canl.

Trinity Consultants Inc. BREEZE AIR ISO S~onory source model lor reBned & & & & & & &
12801 N. Central analysis of oontinuous release air
Expressway .1200 emissions from mukiple sources.
Dallos, TX 75243
214-661·8100 8REEZE AIR Slationory source model lor & & & & & & &
Cirde 284 on ard. Screen 3 primary analysis of con~nuous

release air emissions from a
single source.

BREEZE HAl Models lor anolyziI:quid, & & & & & & &I
sudden goseous or se gos.

u IEnvironmental PROTECTION June 1996



1996 ENVIRONMENTAL MANAGEMENT SOFTWARE GUIDE

COMPANY SOFTWARE DESCRIPTION

VISTA Inlonnation VISTAExpress. Allows yoo to order ond retrieve
Solutions Inc. environmentol reports 24 hours 0

5060 shareman Place day hom yoor deskto
h
.Real estote

San Diego, CA 92122 transaction screens, Pase Idato
619·450-6100 base reports, business reports, site.
Circle 285 on card. ana~ses, maps, ti~es and

historical documen~ are available.

Waid and Assoc. Storage Tank Calculates short·term and
14205 Burnet Road Emissions Iang·term emissions hom
Ausnn, TX 78728 Calculator storage tonks.
512·255·9999
Circle 286 on card. Chemical Release One·call system for chemicol

Nonfication System spill reporting procedures.

Emission Modeling Environmental compliance
and Inventory management framework.
Tracking System

WlXellnc. ExecuTrax Designed for single'site and
7936 E. Arapohoe Coort mulnple'site management 01

#S·32OO hazardoos, nonhazardous waste.
Englewood CO 80112

Full
k

integrated pockage for1·800·685·5813 EnviroLink
Circle 287 on card. bro ers and environmental service

componies and their customers.

' ...

Circle 116 on card.

--f-r=
AKZONOBEL

aTRM's holding power For 2years, CIRIA

tested actual installations. And Enkamat~

the product with the lowest tensile strength,

perfonmed best. Surprised? We're not.

For infonmation on our complete product

line, call Akzo Nobel and Erosion Control

Systems, Inc. at 1-800-942-1986.

Call for free catalog.
\·800·356·3072
l··lll:lllll1kl@chL:l1lelrK~.((Hn

hllp://www.chl.nli..lrlc~.Clll1l

Circle 136 on card.



commentary By MarkJ Bennett and Anthony]. Buonicor

New Guidelines Promote
Environmental Responsibility
ASTM and ISO 14000 principles encourage high standards ofconduct.

ASTM's Role
ASTM's most recent contribution to this debate
comes from the recently released draft standard,
"New Standard Practice for Accreditation Criteria to
Assess Certification Programs for Environmental
Professionals." ASTM's intent is to develop accredi
tation criteria to evaluate the credentials ofcertifying
organizations. The criteria will eventually become
the ground rules for organizations seeking to certify
"environmental professionals."

As stated in Section 1.1.2 of the standard, "The
standard will enable a user of environmental services
to distinguish between quality professional certifica
tions of high integrity and lower quality certification
programs." The document warns the standard "does
not propose to address any specific certification pro
gram" and that it is the responsibility of the user to
determine whether a specific certification program
meets the criteria. Nonetheless, the new standard
may be controversial. The mere reference to "high
integrity" and "lower quality" is certain to spark a
debate among professionals whose ability to gain
certification could have a significant impact on their
livelihood.

The standard provides two options for certifica
tion program accreditation. The first involves inde
pendent accreditation through a professional
accreditation body, such as the Council of
Engineering and Scientific Specialry Boards (CESB),
and suggests that such certification brings the
"highest level ofcredibiliry." The second, and by im
plication, less credible means of accrediting a certifi-

foftS to establish uniform due diligence standards for
real estate transactions. The first was the ASTM 1527
Phase I and ASTM 1528 Transaction Screen stan
dards, which are the most widely recognized stan
dards for conducting environmental due diligence in
the United States. The latest effort focuses on the
qualifications of those conducting the due diligence.

Another organization, the International Organi
zation for Standardization (ISO), has recently devel
oped standards for corporate environmental behavior.
The ISO 1400 I Environmental Management
Systems Standard will be finalized later this year. The
impact of the ASTM and ISO standards on environ
mental professionals and corporations is significant
and should not be underestimated.

THE STRUGGLE TO DEFINE ENVIRONMENTAL due dili
gence from a legal perspective continues unabated in
our nation's courts. Due diligence is defined by
ASTM's Standard Practice for Environmental Site
Assessments: Phase I Environmental Site Assessment
Process as whether one has conducted "all appro
priate inquiry into the previous ownership and uses
of the property consistent with good commercial or

cusromaty practice."
It is not defined well enough

to apply in a standardized way to
a real estate transaction because
there are many factors to con
sider in determining whether one
has adequately conducted all ap
propriate inquiries.

The struggle is motivated by
an interest to use the "innocent
landowner defense" under federal
law. The standard can only be
met if "all appropriate inquiry"
has been conducted, and the in
tent is to relieve a party of envi

responsibility. ronmental liabiliry, providing a
safe harbor from liability under
the Comprehensive Environ

mental Response, Compensation and Liability Act
(CERCLA). Anecdotal cases have emerged but are
so fact-specific that it is difficult to discern any
broad or uniform rule. Meanwhile, environmental
due diligence is emerging as a way to ascertain and
limit economic risk without regard to the nebulous
legal safe harbor from cleanup liability.

At the same time, corporations are focusing
greater attention on environmental responsibility.
Traditionally, the driving force has been regulatoty
enforcement. However, today the "surrogate" regula
tors-financial institutions, insurance companies,
investors and shareholders-are demanding greater
environmental responsibility. Moreover, the public
wants to purchase environmentally friendly prod
ucts from environmentally responsible companies.
Two new standards in the environmental industry
advance the development of responsible corporate
environmental records and environmental diligence
to minimize liability.

Beginning in the late 1980s, the American Society
for Testing and Materials (ASTM) spearheaded ef-

Today the "surrogate"

regulators-financial

institutions, insurance

componies, investors

and shareholders- are

demanding greater

environmental

Mark}. Bennett is
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executive officer of
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(EDR), Southport,

Conn. Buonicol't also
chain the ASTME
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cation program, is through "self-declara
tion." The self-declaration option re
quires conformity with an appended list
of 34 components in six categories.
Among the requirements in ASTM's ac
creditation criteria arc:

• Development and publication by
the certification organization of the
detailed "body of knowledge"
required by a practitioner,

• Establishment of minimum
ed ucational and experience
requirements,

• Documentation supporting a
candidate's experience,

• Adherence to a professional code of
ethics,

• Examination of a candidate's
knowledge and

• The necessity for recertification.
The ASTM 1527 Phase I Standard re

quires the Phase I work be performed by
an environmental professional. Unfo
rtunately, the standard does little to de
fine such a professional.

The new ASTM Accreditation Criteria
Standard should be able ro fill the gap. If

an "environmental professional" certifica
tion by a certifying body conforms to the
ASTM accreditation criteria, a user can
have confidence that the practi tioner
meets at least minimum professional re
quirements.

ISO's Role
Though the ASTM standard focuses on
the individual environmental profes
sional without reference to corporate af
filiation, the ISO 14001 standard focuses
on the overall environmental governance
of a corporate entity.

The ISO 14001 Environmental
Management Systems (EMS) Standard,
now a draft international standard, is ex
pected to become an international stan
dard later this year.

ISO 14001 is the standard against
which a company's environmental man
agement systems would have to be certi
fied. According to the standard, a
company must maintain five core ele
ments of an environmental management
system (EMS): commitment and policy,
planning, implementation and opera-

tion, measurement and evaluation, and
review and improvement.

There are four reasons a corporation
might want to seek certification: de
creased costs, market opportunities,
pressure from the financial community
and the public, and corporate image and
community goodwill.

In addition to the four "market
driven" motivations, there may be other
incentives. Voluntary initiatives, such as
those contemplated by the Environ
mental Protection Agency's Audit Policy
and Environmental Leadership Program,
the U.S. Department of Justice's sen
tencing guidelines, and the U.S.
Department of Energy's defense con
tracror procurement orders, provide in
centives and possible legal benefits for
environmental self-auditing. Oil

What Do You Think?

Please indicate your level of interest in
this article by circling the appropriate
number on the Reader Service Card.

High 214 Medium 215 Low 216

• ProfIsslonaI Uability Insurance
• Coverage for Phase One Projects only
• Premiums start as low as S1.400

• Professional Liability Insurance
• General Liability Insurance
• Pollution Uability Insurance
• PremiulllS stIrt as low as $2,750

Standard
Program:

A·fExce//ent} raled insured programs""'" for"""
to mid-sized consulting #inns .ndu.s.T. contrIcfIn

Environmental Consultants' Insurance

E-Mail: logical@comply1.com
Fax: 309/689-2911

TECHNOLOGY. INC.
LDIiICI\L

Environmental, Health
81 Safety Software

1·800/COMPLY 1

The LDGlCI\L
Choice lor Compliance

l1li.,.......,

• Hazardous materials management
• Materials &waste tracking

• Compliance reporting
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For more Information, circle 217 on card.

Lynn Anderson is manager ofcorporate communications with
Borden Inc., in CoLumbus, Ohio.

What Do You Think?

Please Indicate your level of Interest In this article by circling
the appropriate number on the Reader Service Card.

Low 220Medium 219High 218

The Four-Step System
The four-step system, featuring DURR's "concentratorlthermal
oxidizer" abatement technology, was chosen because it offered
the best combination of cleanup efficiency, capital and operat
ing costs, energy utilization and operational flexibility. It also
allows CCF to continue manufacturing its current range of
products without trying to swirch to other processes.

In the first step, newly installed perma
nent total enclosures (PTEs) around the
CCF print department and coating equip
ment capture airborne solvents. Within
these PTEs, solvent-based inks and coat
ings are used to print decorative patterns
and apply top coats on vinyl wallcoverings
and other products.

In the second step, air withdrawn from
the PTEs enters four rotary concentrators
(zeolite carousels), which entrap the sol
vent on adsorption material, and the puri
fied air exhausts to the atmosphere. In the
third step, the carousel of adsorption ma
terial rotates through a desorption rone, in
which a hot air stream desorbs solvent
from the material. This produces a contin
uous exit air stream with high solvent con
centrations bur only 10 percent as large as
the original flow from the PTEs.

In the final step, the solvent-concen
trated air flows into the system's regenera

tive thermal oxidizer (RTO). The solvent is destroyed at about
1,525 degrees Fahrenheit in less than a second and is converted
to harmless carbon dioxide and water. After heat recovery, the
clean and cooled stream exhausts to the atmosphere.

Actual figures to date substantiate a 93-percent reduction of
TRl-emitted VOCs. The system is expected to reduce the for
mer 1.1 million pounds ofVOCs annually (an amount permit
ted by current regulations) to 74,000 pounds.

The system has performed smoothly during its first year of
operation, and is expected to knock CCF out of its position as
Franklin County's top source of air emissions-a tide it gladly
relinquishes. m

The Search for Alternatives
In searching for a system to reduce its emissions, senior project
engineer Rich Tetrick, manager of project engineering Glenn
Myres and health, safety and environment manager Grover
Thomas evaluated a number of alternatives.

Due to space restrictions at the facility, a small storage build
ing had to be removed to install the control equipment. All
ducts had to be run over the roofs of several buildings and in be
tween open spaces, requiring major structural modifications to
the existing buildings. Since rhe only available site for system in
stallation is visible to the public and close to public areas, noise
abatement was included in fan and motor housings design.

The system chosen by the CCF team exceeded the current
abatement requirements of both the federal Clean Air Act and
Ohio's air-quality goals. The system, in fact, met federal
Maximum Achievable Control Technology (MACT) standards
that aren't effective until 1999.

MACT standards will require a minimum destruction and
removal efficiency (ORE) of at least 95 percent for all haz
ardous air pollutants (HAPs) used in gravure printing and asso
ciated operations or rhe use of compliance inks with HAP con
tents of 0.2 kilogram of HAPs per kg. of solids applied. The
new capture and control system installed by CCF will allow the
company to operate its gravure printing operations with its cur
rent high-performance solvent-based inks.

[j or years, Columbus Coated Fabrics of Columbus,
Ohio, had the highest air emissions in Franklin County
on the Toxic Release Inventory (TRl), an annual com
pilation of pollution information released by the Ohio

Environmental Protection Agency.
CCF's ongoing commitment to be a good neighbor led to a

search for a way to decrease emissions. Initially aiming to meet
EPA requirements, the CCF team decid
ed to even further and control as many
emission sources as possible. The three
year search for a pollution-control system
ended with the May 1995 installation of
an $8 million air cleanup system from
DURR Industries, Plymouth, Mich, that
slashed CCF's emissions by 93 percent.

Columbus Coated Fabrics, owned by
Borden Inc., ptoduces wallcoverings for
residential and commercial applications;
decorated vinyl films that are laminated
by customers to the surface of wallboard;
wood and metal substrates for use in
building panels, furni ture, appliances and
automotive items; and specialty vinyls for
medical packaging and other uses. The
volatile organic compounds (VOCs) gen
erated in manufacturing mainly methyl
ethyl ketone (MEK) and small amounts
of other solvents.
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case study

Vacuuming for VOCs
The soil-vapor extraction system, which draws VaC-Iaden vapors

from the subsurface, has become a popular remediation tool.

By Alok Das and Charles R. Mazowiecki, P.E.

T
he soil-vapor exrraction (SVE)
system, also known as "venting,"
has proven to be a popular and
cost-effective choice to remedi-

ate sites contaminated with volatile or
ganic compounds (VOCs) in the vadose
rone. The SVE system includes airflow
in the subsurface by applying a vacuum
through extraction wells.

The vacuum is applied ro the extrac
tion wells with a compressional pump,
commonly referred to as a "vacuum
pump." The introduction of fresh, non
contaminated air into the impacted zone
accelerates the volatilization of the cont
aminants. Once removed from the sub
surface, the VOC-laden vapor is drawn
through the vacuum pump and treated
by carbon adsorbers, thermal oxidizers
or other methods.

The clean air can either be released
into the atmosphere or injected into the
subsurface. Injecting the treated air into
the vadose zone increases the rate of
volatilization as the extracted air is heat
ed by the compressional forces applied
in the vacuum pump.

Investigation
The remediation involved an approxi
mately SO,OOO-square-foot Los Angeles,
Calif.-area railroad facility contaminat
ed primarily with tetrachloroethene;
1,1,1-rrichloroerhane; 1,1 dichloro
ethane; and benzene, toluene, ethylben
zene and xylene.

A soil vapor survey and subsequent

50' IEnvironmental PROTECTION

drilling and soil sampling were conducted
at the facility to determine the extent of
lateral and vertical contamination within
the soil and to study the sire geology.

The data collected in the vadose zone
indicated the presence ofVOCs between
5 and 33 feet below ground surface and
at site-specific clean-up levels.

Pilot Testing
As part of the pilot testing, soil-gas ex
traction tests were conducted to estimate
the soil permeability and the extent of
vacuum pressures in discrete lithologic
zones. In addition, the permeability and
the predicted radius of influence in the
vadose zone sediments at various loca
tions and depths were calculated. The
pilot test results were used to determine
full-scale system design parameters.

System Design
The key factors evaluated during design
were:

• Site geology,
• Lateral and vertical extent of soil

contamination,
• Type and concentration of the

contaminants,
• Depth of groundwater,
• Radius of influence and
• Soil cleanup levels.
A full-scale design of an SVE system

was made based on data obtained during
the soil-vapor survey, soil sampling and
the SVE system testing process. The sys
tem design consisted of:

• Four 4-inch extraction wells
screened from 5 feet to 33 feet
below the ground surface;

• Eight 2-inch injection wells
screened from 10 feet to 33 feet
below the ground surface;

• One positive displacement blower
with a maximum air flow rate of
225 cubic feet per minute at a
pressure differential of 60 inches of
water column;

• One moisture separator;
• One 2,000-pound bituminous

carbon adsorber; and
• Two 2,000-pound coconut carbon

adsorbers.
The California Environmental Pro

tection Agency approved the SVE sys
tem design, and the South Coast Air
Quality Management District issued a
permit to allow the installation and op
eration of the SVE system at the site.

Figure 1 shows the vapor flow path
through different stages. The system was
designed with the flexibility to operate
each individual well or to operate the
wells simultaneously. The bituminous
carbon was used in the first adsorber as a
pre-filter, and the coconut carbon in the
second and final carbon adsorbers to en
hance VOC adsorption.

Performance Monitoring
The SVE system was monitored regular
ly for temperature, relative humidity,
photo-ionization detector (PID) read
ings, air flow rate and pressure measure-
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ments at diffetent sampling points.
During operation. PID readings over
rime were evaluated £0 determine reme
diation progress.

Wirhin the soil. me equilibrium pres
sure of a compound decreases as it is re
moved.

To increase efficiency. blower opera
tion was changed from continuous to
cyclic operation. or "pulsing." When the
blower was shut off, me compounds dif
fused into the soil pore space. Once me
system was restarted, me concentrations
of compounds increased at me starr of
the operating cycle, a phenomenon
commonly referred £0 as "rebounding."

The system was operated continuously
until concentrations reached an asymp
£otic level. The pulsing operation was
used until there was no significant ob
servable rebound.

Two operational problems occurred
during operation and performance mon
i£Oring. During initial start-up. the
blowet outlet temperature exceeded me
recommended operating temperature for
me activated carbon. causing contami-

=-

Figure 1 shows th. vapor flow path through difJmnt stag".
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• Reasonable Cost
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Ferric Chloride
Ferrous Chloride
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For water and
wastewater treatment.
When you demand
quality and service.
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case study
---------------------------------------

nant concentrations after the final car
bon adsorber to exceed the 2 ppm per
mit limit. The high temperatures were
reducing the carbon adsorption capacity,
leading to premature breakthrough of
the contaminants. The system was im
mediately shut down.

Without removing the blower or the
carbon adsorbers, the piping was recon
figured to place the blower downstream
of all treatment equipment (See Figure
l). Any head from the vapor compression
was not introduced until after the vapors
had passed all of the carbon adsorbers.

Heavy precipitation during the 1995
spring caused water percolation through
the subsurface and increased soil water
content. A clay layer 30 feet below the
surface prevented deeper percolation.

After the rainy season, most of the
vapor extraction wells contained water.
But nearby groundwater monitoring
wells screened about 10 feet beneath the
lower extent of the vapor extraction wells
didn't have significant increases in
groundwater levels.

The extracted air became saturated,

and water droplets were carried over into
the manifold, damaging the vacuum
blower. The system was again shut down.

After several months, the perched
water dissipated, the vacuum blown was
repaired and the system was res tarred.

A Successful Ending
The SVE system has been effective at
successfully remediating the railroad fa
cility. Based on experiences at the rail
road si te, some key aspects shoulo he
considered when designing and operat
ing similar SVE systems:

I. An SVE system should be designed
to assure that the extraction wells' inAu
ence encompasses the entire area of soil
contamination.

2. The extraction header should slope
toward the extraction wells to reduce
free moisture being carried upstream.

3. Knowledge of the contaminants'
physical and chemical properries, such as
parritioning coefficient (Koc), solubility
in water, octanol water coefficienr
(Kow), and Henry's Law Constant al
lows for a bener understanding uf the

fate and transporr in the soil.
4. In areas suspected of having widely

Aul"tualing groundwater levels or the ex
istence uf ephemeral water, care should
be used in systcm design ano operation
to prevent inrroouction of free moisture.

5. Hydrocarbon concentrations in the
incoming vapors should be monitored.
The rate of oedine can be an indication
of system operating efficiency. m

Alok Das is 1/ project engineer flndeharles
R. Mawwiecki, P.E., is (/II environmenll/I
1'II,~illeer fllltl project mflllllger with
"lemllll'xt, Cypress, Cit/if

For information about Terranexl, circle
221 on card.
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MASTER OF SCIENCE IN IlA%ARDOUS
AND WASTE MATERIALS MANAGEMENT

GRADUATE EDUCATION AT A DISTANCE
NATIONWIDE VIDEOTAPE PROGRAM

• Developed in cooperation with the EPA, business,

and industry.

• Emphasis on management and
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elimination, handling, regu
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To deal with OSHA, you need to know how OSHA

operates. The Steven. OSHA Reporter guides

you through the agency's internal workings.. .from

obtaining forms and postings to negotiating

reduction of fines. The Steven. OSHA Reporter
three volume set is a must have for any health

and safety professional.

Stevens OSHA Reporter is the first

comprehensive OSHA information program...at an

affordable price. The three volume set provides you with

all the information you need from regulations, directives,

case studies variance and more. We even included the

OSHA Field Inspection Reference Manual, so you'll

know what to expect if you're ever inspected.
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Call today to
order your copy.
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Winning an Uphill Battle
Despite having to pump treated effluent 27 miles, a California treatment

plant cut electricity costs while maintaining an impeccable treatment record.

By Vicky Boyd

T
he Lake Tahoe Public Utility
District's wastewater treatment
plant has done an about face,
shedding its rroubled past of the

1980s to become an award winner of the
'90s.

Since 1992, the California treatment
plant has reduced annual chemical ex
penses by $300,000 and annual electri
cal expenses by $100,000 while main
taining an almost blemish-free record.
The energy savings came in spite of the
district exporting treated sewage effluent
27 miles over a 7,700-foO£ mountain
pass to neighboring Alpine County.

Because of its accomplishments, the
utility received the U.S. Environmental
Protection Agency's top award for waste
water treatment plants in 1994. The
plant also garnered honors from the
California Water Pollution Control
Association and the California Energy
Commission.

But the facility has nor always been as
stellat. During the 1980s, the plant was
plagued by up to 300 violations annual
ly, mostly for chemical oxygen demand,
fecal coliforms and pH.

The Turnaround Program
Ross Johnson, utility district wastewater
treatment operations manager, attrib
uted the plant's turnaround to a program
he helped develop in 1991 establishing
specific targets for areas such as chlorine
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residual and pH. Before the program,
operators ran the plant within a range
for most controls.

Johnson's program also involved the
employees, who were encouraged to de
velop ways to save chemicals and energy
and become more efficient. At times,
however, the program was not an easy sell.

"It can be tough because operators are
used to doing things a certain way and
feel we would have a violation ifwe tried
something else," Johnson said.

Eventually, the operators lost their ap
prehension. "The interesting thing is the
program took on a life of its own,"

''The interesting thing

is the program took

on a life of its own. It

is generating a lot of

new ideas and

experimentation."

- Ross Johnson

Johnson said. "It is generating a lot of
new ideas and experimentation. The
plant runs a lot better, and it's probably
easier to run once we had all of these
new technques."

Since the program was implemented,
the plant has had only one COD viola
tion, and Johnson said it was due to ille
gal dumping of a phenol compound and
nor operator error.

The utility operates an advanced sec
ondary treatment facility using primary
sedimentation, biological secondary
treatment and multimedia filtering.
With a capacity of 7.7 million gallons
per day, it serves 16,000 customers.

Lake Tahoe, however, is a tourist desti
nation, and the population can balloon to
more than 150,000 people on a peak hol
iday, such as New Year's or July Fourth.

The Uphill Trek
Three 400-horsepower pumps transport
effluent from the plant 10.4 miles to
about 6,400 feet elevation at the base of
Luther Pass. Two 700-hp and twO

I,OOO-hp pumps, working alone or in
combinations, at Luther Pass create the
600-psi head needed to lift the dIluent
the 4.3 miles and 1,240 vertical feet over
the summit. Once over the pass, the ef
fluent flows by gravity another 10.7
miles to Harvey Place Reservoir, where it
is stored until farmers need it to irrigate
alfalfa and pastureland.
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The wastewater treatment plant in South Lake Tahoe, Calif, reduced chemical costs while improving operatiom.

The reservoir, construcred in 1988,
can srore up to 3,800 acre-feet of re
claimed wastewater. About 4,583 acre
feet of reclaimed water is released annu
ally for agricultural use in the eastern
Sierra Nevada.

The pipeline was the result of
California's Porter-Cologne Act, wide
ranging water quality control legislation
enacted in 1972. The act makes septic
systems illegal in the Lake Tahoe Basin
and requires all wastes go to a collection
and treatment system for eventual ex
port out of the basin.

The unique regulations are designed
to minimize nutrient loading, which can
cause algal blooms and reduce Lake
Tahoe's clarity, said Scott Ferguson, asso
ciate water resources control engineer
with the Lahontan Regional Water
Quality Control Board in South Lake
Tahoe, Calif. The Tahoe Basin is the
only basin of its size in California and
probably the United States with the
strict export requirements.

Faced with the unusual operating con
ditions, Johnson said he and operators
looked at every aspect of the plant. As
part of the cost-saving program, Johnson
said they eliminated the dissolved air
flotation thickener used on waste-acti
vated sludge (WAS). Instead, the plant
co-rhickens WAS in the primary clari
fiers, and a single sludge stream is with
drawn from the primary clarifiers. "We
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found out flotation thickeners are a pret
ty big energy waster," Johnson said.

Cost-Cutting Measures
Another area operators focused on was
the activated sludge process. Before the
cost-cutting plan, caustic soda was one
of the biggest expenses. By fine tuning
the activated sludge process and avoid
ing nitrification, which depresses pH,
Johnson said plant operators were able
to eliminate the use of caustic soda.

They also reduced rhe use of chlorine
by 55 percent to 60 percent. "If it's well
run, you need less chlorine," Johnson
said. Altogether, chemical expenses
dropped 60 percent in 1992 from previ
ous years.

Whittling Electrical Costs
But chemical savings were just part of
the plan. The utility reduced its annual
electrical bill by about $100,000 by
pumping at night during off-peak hours
when power was cheaper. Johnson said
operators also equalized flows in the
treatment plant to keep the pumps run
ning at an even pace. The equalization
also meant less head loss in the lines.

The same theories were applied to the
pumps leading from the plant to the
pass and those carrying the effluent over
the pass.

"We had three pumps at the plant and
three at Luther Pass," Johnson said. "At

times we would tun one, and at times,
we would run three, which increased our
demand charges. Now we run one to
two pumps at a more constant rate."

Despite the electrical savings of 15
percent to 20 percent, the utility still
spends about $50,000 a month just for
the energy to pump effluent over Luther
Pass. It spends an additional $40,000 to
$45,000 a month on electricity to power
the wastewater treatment plant and to
pump the effluent the I0 miles to the
base of the pass.

The quest for savings hasn't sropped,
although Johnson said they have already
implemented most of the steps that will
result in large reductions. "We've gone as
far down as the lights, trying to make
sure lights are off and installing motion
sensors to tum the lights off when peo
ple aren't present," Johnson said. "We
want those last few dollars." Oil

Vicky Boyd is managing editor of
Environmental Protection magazine.

Questions or comments? E-mail us at
webmaster@eponline.com.
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Increased BOD5/ondillgs re/nud dirmly 10 remll pnper mill nClivil)'

Putting DnA
Polished Act
By dosing lagoons with beneficial microbes,
a kraft pulp andpaper mill was able to keep
BOD5 levels within permit requirements.

By Erik Rumbaugh and Bill Davis

1111 Environmental PROTECTIO

B
bleached kraft pulp and

, paper mill in Georgetown,
S.c., used an aerated lagoon
system with a primary clari

fier, an aeration basin and two polishing
facultative lagoons to treat wastewater
flows. The aeration basin contained
high-speed floating aeration units with
about 3,925 horsepower. With a reten
tion time between six and seven days,
the mill had to maintain an average
monthly BOD5 loading below 11,600
pounds a day. (BOD5 is the five-day bi
ological oxygen demand.)

To remain within National Pollution
Discharge Elimination System permit
levels, daily loading had to stay below
17,000 pounds. Recently, maintenance of
such low loadings proved difficult due to

increased flows and influent BOD5 lev
els. Concerns included increased BOD5
loadings, high flow rates into the lagoon
and elevated influent temperatures.

In July 1995, BODS levels reached a
maximulll of205,000 pounds per day at
the influent. During a six-day period in
early July, loadings averaged 145,990
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pounds per day. Ar rhe same time, influ
ent temperatures ranged between 128
and 132 degrees Fahrenheit.

As a result of the high loadings, the
water treatment system failed to main
tain BODS levels at the effluent within
NPOES permit levels. With effluent
BODS increasing to 18,169 pounds per
day, maximum loadings were exceeded,
and the mill sought ways to avoid a
monthly average violation.

While searching, the mill located sev
eral sources of increased loadings:

• Increased pulp production yield
increased black liquor
inventory/production,

• Limited liquor evaporation
capaciry at the plant forced
discharge of liquor into the
wastewater treatment system and

• Limited tank capaciry for liquor
storage incteased wasting rates of
liquor into the sewers.

The first reason for increased BODS
loadings related directly to recent in
creased mill activiry in the past few
months. As mill activiry increased, mill
liquot handling capaciry became inade
quate for proper operations. The mill
had to choose between limiting liquor
use and production, or increasing waste
water treatment efficiency to keep efflu
ent B005s at permissible levels.

Mill Concerns
Influent BODS loading increased to lev
els beyond the water treatment system's
demonstrated capacity. Influent total or
ganic carbon (TOe) levels reached a
peak of 163,700 pounds per day in July.
Influent temperatures remained elevated
beyond the range of mesophilic bactetia.

Effluent BODS levels started to move
above NPOES permitted levels for both
daily and monthly loadings.

Increasing mill loadings exceeded capac
iry to store black liquor, resulting in dis
charges into the wastewater sewer system.

Objectives
Because of the sudden increase in
BODS loadings to the water treatment
system, efficiencies became unaccept
able. Problems with the BODS levels
exceeding the NPOES limits began to
appear unavoidable unless the mill
could increase the aeration lagoon's
BODS removal efficiency. Facing the
difficult loading problems, the mill re
quesred Microbe Masters™ use microbi
ological inoculations to increase system
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kinetic efficiency.
The firm's technicians looked at ways

to establish an active biomass that would
respond to the increased organic loadings
and operate efficiently at the elevated sys
tem temperatures. The biomass efficien
cy also needed to deal with increasing hy
draulic loadings into rhe system along
with the above design BODS loadings.

The new biomass needed to have su
perior settling characteristics. Without
such settling properties, rhe total dis
solved solid (TOS) levels in the effluent
would have increased proportionally
along with increased flows.

By having a stable, efficient biomass
adapted to the lagoon's environment, ad
equate removal of suspended solids
could occur in the polishing lagoons be
fore discharge.

The Prescription
In response to the need for improved

lagoon efficiency, the mill increased ap
plications of Micro Pro'" "OP-HT," a
commercial microbial inoculum from
International Biochemicals of Baton
Rouge, La.

In addirion to the commercial cul
tures, the mill also examined the aeration
conditions within the lagoon. After con
ducting necessary dissolved oxygen (DO)
profiles, the mill undertook the least
costly alternative to increase aeration.

The plan included repairing inopera
tive aerators and adding two new surface
aeration units in areas experiencing the
lowest DO residuals.

With increased aeration in place, the
environmental staff began to srress the
need for Toe reduction at the influent.
By presenting relevant environmental
information to the mill production
workers, the environmental engineers
worked to minimize the loss of black
liquor into the sewer system from daily
mill operations. Based on plant capabili
ries, the environmental manager set a
maximum TOe level between 75,000
pounds and 90,000 pounds a day.

Having performed aeration and
process changes, the mill began aggres
sively dosing the aeration lagoon with the
microbial mix. Simultaneously, workers
added several doses of Micro Pro'" "AB,"
a facultative anaerobe product, to the fac
ultative lagoon system.

Results
By using the two cultures along with the
increased aeration, the mill successfully

increased the performance of the biolog
ical treatment system. The improved aer
ation basin efficiency brought effluent
BODS to levels lower than pre-July av
erages. By having a lower effluent load
ing in spite of increased flow rates with
higher influent BODS loading, the mill
could continue at levels beyond the
scope of initial system design by using
the microbial cultures.

Initial BODS removal rates averaged
about 92.5 percent before production
increases. Efficiencies of 92.5 percent
met plant needs until an increase in sys
tem stress began in June and peaked in
eatly July. In addition to higher BODS
and hydraulic loadings entering the sys
tem, the variance of these factors also in
creased during this period.

By July 6, BODS removal efficiencies
fell to a low of 68 percent, placing efflu
ent BODS loadings well above permissi
ble limits. Starting in early July, the mill
began aggressively dosing the aeration la
goon wirh the cultures, bringing the sys
tem to full recovery within two weeks.
The use of commercial cultures, along
with planr operation changes to reduce
Toe loadings, contributed to current
BO05 removal efficiencies.

In June, the mill operated under high
suess, but the system had enough buffer
ing capaciry to handle the shocks. With
the consistently high loadings continu
ing more than a month, a system failure
in July was imminent. The mill avoided
even higher July loading by using heavy
microbial doses, which increased BODS
Kinetics more than would naturally
occur in the lagoon biomass.

During the second half of July when
the system recovered from the shock, the
mill's hydraulic loadings increased by 50
percent. While flows through the plant
.increased, a concurrent reduction in
BODS levels was achieved. Oil

Erik Rumbaugh is a technical service en
vironmental scientist with InterBio. Bill
Davis is a technical service engineer with
Interbio, Baton Rouge, La.
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product exclusive
Quality Wastewater Treatment Equipment

~ ModellPC
Inclined Plate Clarifier

The Model IPC will remove
solids that setrle from continuous

flow . The resulr is a clear Water ef
fluent and mechanically thickened
sludge. It is uniquely efficient, de·
signed with a low profile to fit in ex
isting structures. Applications include
metal hydroxide precipitation, river

water solids, air scrubber water, bio-solids, iron re
moval and more.

~ Model CTS
Continuous Treatment Services
Systems are designed, skid-assembled

and functionally checked in our shop
to treat industrial Wastewater.
Great Lakes does chemical treata
bility studie and ptescribes a
treatment procedure. Capability
includes pH adjustmenr, chrome
adjustment, cyanide oxidation,
heavy metal precipitation, fluo-

ride removal, bulk tanker wasteWater
cleanup and more.

-. ;' ". ~

t l ,.
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Model OAF ~
Dissolved Air Flotation

The Model DAF sepa
rates emulsified fats, oils,
greases (FOG), suspended
solids, and reduces BOD from conrinuous
flows. Removal efficiencies of more than 90 percenr and
floated solids concentrations of 2 percent to 10 percent are
achievable. Applications include treating wastewater from
food processing, meat processing, dye stuffs, cosmetic, phar
maceutical, commercial laundry and waste-activated sludge.

Model SRC ~
Slant Rib Coalescing
Oil Water Separator

The Model SRC will coalesce
and remove oils and petroleum hy
drocarbons from wastewater to
produce an effiuent with 10 mg/I
or less of non-emulsified oil. It features
a sloped ludge chamber direcrly under the oil coalescing media
to collect setrled solids and isolate them from the flow.

Great Lakes Environmental Inc. Circle 295 on card.

DEWATERING RESIDUAL AND BlOSOlID WASTE CAN BE ASIMPLE ONE·STEP PROCESS

THE CONTAINER FILTERTM
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Specialisls in Biological Wastewater Treohnent

• EHluent Compliance
• Reduced Operational C05
• BOD/COD Reduction
• TSS Reduction
• Bioshock Recovery
• Aquatic Toxicity Reduc1ion-
• Bulking Control
• Start-up Assistance
• Tracer Studies

MicrobeMasters
ADivision Of International Biochemicals

621 Circle 119 on catd. Circle 146 on card. June 1996



new products Compiled by Marion Petty

Five New Products
Graseby. the leader in the

development of systems and
accessories for air sample col
lection. introduces five new
products at the 1996 AWMA
show in ashville. Tenn. They
include: MST-Manual Sam
pling Train. AST-Automatic
SamplingTrain. Flow Totalizer.
Flow Auditor and Beta
Attenuation Monitor. Graseby
Andersen.
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Odorguord Process
Eliminates Odors

Monsanto Enviro-Chem
Systems inc., a Monsanto Co.,
of Sr. Louis. Mo.• is rhe exclu
sive U.S. licensee of
Odorguard. an enhanced
hypochlorite scrubbing process
that eliminates odors and low
level VOCs in gas streams with
a 99.9-percent guarameed re
moval rate and 40 percent less

- <!l =--<!l _

=-- =--

operating costs than tradirional
scrubbers. Odorguard is a foul
ing resistant. cost-efficient
process that can be used in a
wide variety of industries, in
cluding meat rendering. water
and sewage. fine chemicals.
food and spice processing and
leather tanning. Monsanto
Enviro-Chem.
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Liquid/Drum Sampler
Designed by field samplers.

this device incorporates user
ease in any level of PPE. as
well as data quality. To collect
a sample. lower the unit into
the container. and at the de
sired depth or bottom. engage

the plunger. Units are avail
able in 250 mls and 1.000
mls. Advanced Concepts &
Design Inc.
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Automotic Respirator
Washer/Dryer

The Maskleen respirator
washer/sanitizer/dryer unit
has a high-volume capacity of
up to 48 half-masks or 24 full-

face masks per hour. Wash
time is adjustable from one to
10 minutes. allowing compen
sation for masks of varying
dirtiness. Steele Inc.

Circle 299 on card.

Initiation System
Shutting down your wellsite

operations during shooting for
even an hour is an immense
waste of resources. Equipment
and people are inactive. And

PCCWORKS
For the Environment

In 1969 when PCC stal1ed b/lsilless. the ).lIIelic(1/I Bald Ha~/e bad Ix'ell all

lbeendangered Sj;ecies listforalmostlh year.;, /I/I'CJS remooedfrolll Ibe list
tn 1992. Although stt/J considered thn ed. toda.\'. its prospectsfor SlIl7.'il'Cll

are vetygood andJ(f!ItinB beIIerevery a)'.

tb(, SIICcesS. bllt over tbe yemo. we
COllllihlllioll 10 improve tbe ll'Ol'ld
}//Iilllle 10 be dedicaled 10 helpillg

OilY IISlol1lel's acbielJe Ibeir
elllJilVlIl1IelllCiIgoals.

I:;~>
Process Combustion Corporation
P.O. Box 12866 Pittsburgh, PA 15241

tel: 412·655·0955 fox: 412-655-0961

_FREE.
FUll COLOR CATALOG!

We Specialize in Hand-Operated
Soil Sampling Equipment for the

Pollution Control Industry!

.Backsaver Handles

.Sampling Tubes with Liners

.Bucket Augers

.Complete Kits

Call or Write Today!
Clements Associates Inc

1992 Hunter Ave. Newton. IA 50208
PH:1-800-247-6630 or 515-792-8285
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new products
the cost? Thousands of dollars
every hour. That's why
Magnavox developed the Safe
T-Shot™ EFI initiation sys
tem, the safest and most cost
effective electronic firing sys
tem available. Magnavox.
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EPA & OSHA
Compliance Software

The Comprehensive Track
ing System is a relational com-

purer database that tracks and
organizes environmental and
occupational health and safety
data. The Windowed record
keeping and documentation
program helps manage your
compliance challenges by in-

terrelating data about your fa
cilities, hazards, personnel and
projects. Open Range Soft
ware Co.
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Liquid Level Swikh
The new Sona-Switch is a

compact self-contained ultra
sonic gap switch used in appli
cations of liquid levels. Small
and compact, the switch has
all T316 SST wetted pans and

Free Internet:

Circle 303 on card.
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Integrated
Data Acquisition

AuroMet is a completely in
regrated data acquisition unit
used in combinarion wirh a va
riery of meteorological mea
surements such as wind speed,

of the following gases: carbon
monoxide, hydrogen sulfide or
oxygen. The sensor and integral
lithium battery are renewable
annually. It provides a clear, un
mistakable warning with visual
and audible alarms whenever a
hazardous atmospheric condi
tion occurs. GasTech.

Personal Single
Gas Monitors

The new GT-96 personal
single gas monitor detecrs one

"cwo-wire" switching. The de
sign is ideal for low-level, fail
safe applications and is avail
able in a safe, extended length
and explosion-proof ver ion.
Magne-Sonics,

,ffCUllllic JIflbliJhing

CPI

fEDERAl. EIIVIRONMENT,IJ, &SAfE1Y AUTHORITY

FESA
Regulatory Compliance CD

• Free HI.weekly
Newsletter with montltly subscripuon.
Reports on daily FR developments, key
cnvironmcmallssues, congressional
hearings, press releases from EPA, OSHA,
DOT, DOE and morc.

1435 North Hayden Road • Scottsdale. f>l85257
Tel (602) 994-4560 • Fax (602) 994-4456

hllpl/WWW.cilalioo.com

• Concept Trees - Automatically
guide you to the pan and seclioo of the
regulation you're interested in.

• Dynamic Hypertext - you can
create your own hypertext links on the fly.

• lncludes Federal
Re~ster Access and automatic
notification of changes with mombly
sub cription.

• Annual, Hi·Annual,
Quarterly, Hi·Monthly 8< Monthly
Subscription Options.

• Multiple Search Options 
Query by Concept Tree... Menu Assisted
Search... Boolean... Command Based...
Concept, Range, Phrase and more.

• Easily Find Any Document 
FE A Ices you preview, view, reuieve, edit,
fax and prinl any documem using lools
you are already familiar with.

• No Reformatting - FESA
seamJessly imports text and tables into
any leading wordprocessing software.

Easy to Use:

Flexible:

Up-to-date:

Use FESA once and)'Ou. 7J know wh)1 more
people say /I detll>er5 today'. biggest I...I"e
ill I'egulatory comptlarlce dnlabase lecJmology.

$495

No locked da(abases.
No passU'urds.

No additional charges.
No slil'lJrises.

• Full-Text Federal Register:
Including Final Rules, Proposed Rules.
NOtices. Preambles & Consem Decrees.

• Complete CFRs -Includes Titles
10.21. 29. 50. 33. 40 & 49 and applicable
part· of mo t other CFR .

• Free STATE Regulations
included for most states.

• Compliance Manuals - Wilh
FE A. you get over 40 manuals for RCRA,
OSllA. CERCLA. EPCRA, TSCA and others.

• Includes SW-846 - Analvtical
Testing Methods Manual for Solid Waste.

WINDOWS - ~IS DOS - FULLNET\VORK

m t&lay to order,
or for more information

~

Annual Subscription.
3()"day money-back guarantee!

Complete:

Affordable:

Most complell! dalabase,
Smallest jXlCkage, Biggest value.
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Circle 312 on card.

the Packard MultiPROBE@
Automated Liquid Handling
System. The MultiPROBE
with VersaTip automatically
changes from fixed, washable
sampling tips to a variety of
disposable tip sizes or types
within the same protocol and
wi thom requiring any user in
tervention. Packard.

EH&S Training Services
To assist companies with re

ducing costs and risks, Delta
has developed a comprehen
sive environmental program to
provide training ro empower
employees to manage a com
pany's total environmental
management process. Taking
your current mission and situ
ation, Delta develops a cusrom
proposal to show you how
training can benefit your com
pany and improve perfor
mance. Delta Environmental
Consultants Inc.

Duel FT-IR Accessory
The Gemini combines the

two most broadly applicable
FT-IR sampling technolo
gies-horizontal attenuated

Ellvironmelllal PROTECTION 115

Circle 311 on card.

Circle 313 on card.

Robotic Liquid Handler
The VersaTip~ is a unique

sampling tip that is used on

a powerful centralized SQL
database server that suppons
one or more database applica
tions existing on PC wotksta
tions, called clients. All data
base operations occur on a
database servet, and the results
are sent from the server to the
client workstation. Datastream
Systems Inc.

Circle 310 on card.

Circle 305 on card.

for long-term rainfall record
ing. Built to National Weather
Service Standards, the gauge
accurately measutes rainfall in
0.0 I-inch increments. Mea
suring rainfall depth, intensity,
duration and the time from the
previous event, Rain Logger will
store weeks of data, operating
on a replaceable 9 VDC alka
line battety. American Sigma.

damaging the containers, to
60,000 pounds to compact
wastes into drums and crush
empty drums. With VER
SAPAK, you get four units in
one, reducing equipment and
operating costs, as well as floor
space requirements. RAM
PACTOR Inc.

Maintenance
Management Software

Datastream Systems Inc. has
released the client/server ver
sion MP2 for Windows, its
flagship maintenance manage
ment software. The c1ient/
server configuration consists of

Datalogging Rain Gauge
The rugged design of the

RainLogger makes it suitable

Circle 308 on card.

Circle 307 on card.

Compactor
and Drum Crusher

This universal design fea
tures a unique variable pres
sure hydraulic ram system,
which delivers from 20,000
pounds of force to compact
wastes into cubic yard and
cubic meter boxes without

pered doors that provide easy
access to weirs, baffles and
scum troughs. They are cus
tom fitted and reduce emis
sion equipment costs, accom
modate tank railings, handle
heavy snow and wind loads
and provide a precision fit for
any tank shape and size. ILC
Dover Inc.

The Ultimate in
Odor Containment

Vapor Guard'· is a structur
al fabric cover with large zip-

companies and independent
software developers. TK easily
handles equations, units, tables
of data and graphs. Universal
Technical Systems Inc.

Electronic Oil/Water
Interface Meter

GEOGUARD's Electronic
Oil/Water Interface Meter is

Circle 304 on card.

Circle 306 on card.

used for the monitoring and re
mediation of groundwater con
taminated by all oil products.
The unit determines the thick
ness of floating product above
the water table. GEOGUARD.

TK Solver Release 3
TK Solver Release 3 has

more features and more power
to offer the perfect application
development platform for

June 1996

Circle 305 on card.

wind direction, temperature,
relative humidity, barometric
pressure, solar radiation and
precIpitation. Met One Instru
ments.

line of Open Path IR
Flammable Gas Detectors con
sists of three systems: The
Model 4001 and 4002 are ca
pable of line-of-sight gas detec
tion up to 360 feet. The units
are designed to protect chemi
cal and petroleum plants from
hazardous flammable gas leaks.
The Model 4003 is designed
for use in ventilation ducts and
gas rurbine units for immedi
ate detection of gas vapors.
The Foxboro Co.

Open Path Gas Detector
The new Precision Light

Measurement System (PLMS)



new products

Submersible
Pressure Transmitter

The Model 516 sub
mersible pressure transmitter

Circle 321 on card.

Circle 323 on card.

Circle 324 on card.

Circle 322 on card.

Spill Cleaning
Spill-KJeen can be used any

where water-based spills occur
that require fast and effective
cleanup. It will hold 150 times
its weight in water. One gallon
will solidify 20 gallons of
water or water-based materi
als. Exsorhet Industries.

MSDS Software
The MIRS software offers a

full range of modules ro manage
and disseminate MSDSes.
MSDSes can he stored as a com
bination of text and/or scanned
images for satisfYing employee
right-to-know and for author
ing MSDSes. A V Systems.

rween 8 a.m. and 8 p.m. EST
for immediate answers to ana
lytical instrumentation ques
tions. Rosemount Analytical.

Diversified Sorbents
Slikwik'" Sorbents has gran

ular sorbents, containment
products, spill readiness and
response products, and pro
vides maintainance, repair and
operations. Products include
spill kits, sweeps, soakers, drip
pans, booms, mats and spill
pallets. Slikwik.

Customer Support Centers
Rosemount Analytical con

tinues ro enhance its customer
support with the introduction
of the Analytical Customer
Support Centers. Cusromers
can call the gas analysis hot
line at 1-800-433-6076 or the
liquid analysis hotline at 1
800-854-8257 anytime be-

Circle 320 on card.

Circle 319 on card.

users to quickly detect leaks
and monitor and record
events following the leak.
TraceTek leak detection sys
tems are designed to detect
and locate leaks in double
contained pipes and tanks and
in piping trenches at industri
al plants and facilities where
fuel, hazardous chemicals or
hazardous wastes are handled.
Raychem.

Leak Investigation
The new TTDM Alarm

and Locating Module enables

the ion-plus Series to meet
your measurement needs. The
Sure-Flow reference design
makes maintenance easy and
allows measurement of small
sample volumes. Orion.

Circle 316 on card.

Circle 317 on card.

Circle 318 on card.

Oil Spill Response
Quali Tech Environmental

has complete oil spill response
packages, with everything
from rugged shoreline booms
and low-cost foam-filled mod
els to high-strength offshore
booms and complete systems.
Quali Tech personnel have
participated in virtually every
major oil spill in the United
States since 1980. Quali Tech
Environmental.

Ion Selective Electrodes
Take advantage of the special

design features available with

portable GC system offering
twO independent programma
ble ambient-ro-400 degrees
Celsius column ovens,
equipped with dual indepen
dent on-column injection pons
for both packed and capillary
columns. SRI Instruments.

Dual Oven
The 8610 Dual Oven GC is

a compact, small-footprint

in polypropylene and PVDF,
with Santoprene or Teflon
wetted parts. It is ideal for
batching, pail transfer, ma
chine fluid feed and OEM sys
tems. Warren Rupp Inc.

Circle 315 on card.

High Head/Low Flow
Wastewater Pump

A unique vortex impeller
enables the new KL 85 and

Circle 314 on card.

1/4-lnch Pump
The new I/4-inch plastic

Sandpiper offers an adjustable
flow ro four gallons per
minute. Pumps are available

KL 86 submersible wastewater
pumps ro deliver an important
cost-effective, low main
tainance solution to pumping
loads ranging from one to 300
gpm at total dynamic heads of
140 feet to 180 feet. At these
levels, they achieve hydraulic
efficiencies of almost 40 per
cent. Pumpex Inc.

total reflectance (HATR) and
diffuse reflectance-in one de
vice. The Gemini allows the
user ro analyze the broadest
range of sample types and con
sists of a unique cast alumini
um optical base with two sam
pling heads. Spectra-Tech Inc.
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is designed as a general pu r
pose unit. This prcssurc Irans
mitter uses hydrostatic head
pressure to measure liquid
level and provides accurate
measuremenrs 111 varYlIlg

depths. Viatran Corp.

Circle 325 on card.

Tube Spill Kit
The Tube Spill Kit is con

tained in a 24-inch plastic

tube that can be mounted on a
forklift or anywhere for immc
diate access. The kit contains
Plug N Dike™ to stop the
leak at the source, absorbent
pads for fuels, oils, paints and
solvents, and personal protec
tive equipment. PND Corp.

Circle 326 on card.

Grout Machine
The Geoprobe GS-IOOO

Series Gtout Machine is the

first grouring system designed
specifically for Ditect Push
Applications. It can deliver
standatd SSTM grout through
standard I-inch Geoprobe

probe rods or tbrough 3/8
inch polyethylene rubing.
Geoprobe Systems.

Circle 327 on card.

Electromechanical Siren
The 200 I Siren Series is a

unique innovation in high
power outdoor siren products.
It is the first of a new genera
tion-a rotating unidirection
al, e1ectromecbanical siren
that operates on batteries. It
can be controlled by tele
phone lines or radio and can
produce up to tbree signals for
various applications. Federal
Signal Corp.

Circle 328 on card.

Training Courses Schedule
Continuing its tradition of

providing quality training
programs in process safety and
risk management, Primatech
Training Institute announces

it )996 course schedule. The
instirute offers courses for
open enrollment, ro provide
participants with the capabili
ties to implement process safe
ty and risk management pro
grams. PrimaTech Training
Institute.

Circle 329 on card.

Storage Tank
Emissions Calculator

Waid and Associates an
nounces the release of STEC
2.7, a computer program that
calculates srorage tank vapor
emissions. It calculates long
and short-term emissions,
provides built-in meterologi
cal and chemical databases,
considers up to 50 cbemical
components per stored mate
rial, and provides various de
tailed and summary reports.
Waid and Associates.

Circle 330 on card.

Should you be part of
this picture?

June 1996

Ask your insurance agent about
the Texas Workers' Compensation

Insurance Fund or call the Fund at

(800) 859-5995. We are happy to

assist non-English speakers.

Circle 148 on card.

• Business of all sizes
and classifications

• Active loss
prevention program

• State-of-the-art
benefit services

• Aggressive fraud
prevention program

• Regional offices
throughout the
state

• Safety group and
association
programs

__ Texas Workers'
~ ~ Compensation

• • Insurance
....Fund

Internet address: http://www.txfund.com
01995 Texas Wori<ers' Compensation Insurance Fund
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product literature

This Department Contains...
Description of products from a variety of leading companies.

To receive FREE literature, simply circle the numbers on the

reader service card which correspond to the numbers beneath

the products that interest you.

Circle 331 on card.

105 Teflon® Flo-Sensor
Measures low flow rates (15mUmin. ro 10
Umin. in six ranges) of corrosive, low vis
cosity, aggressive chemical solutions.
Precision of t3 percent full scale. Voltage
and pulse OUtput signals are provided.
Teflon is a registered trademark or E.!.
Dupont de Nemours & Co.
McMillan Co.
P.O. Box 1340
Georgetown. TX 78627-1340
800-861-0231
512-863-0231
Fax: 512-863-0671

LINDEN'· Environmental
Management System
LINDEN can be used on a stand-alone
PC or a client/server network (0 crack
MSDScs, chemical container locations
and usage and wane conrainer status.
LINDEN generates SARA Tier I and Tier
II repons, Form R and Tide V emissions
summary information, and cusromizable
raw material and waste invenrory r~ports.

Maximize your efficiency and save your
valuable resoutces with LINDEN!
Modern Technologies Corp.
4032 Linden Ave.
Dayton. OH 45432
513-252-9199; Fax: 513-252-9227
E·mail: dseaman@modtechcorp.com

Haz-Mat Storage Solutions
"Wriring [he Book on Hazardous
Marcrials S[Qcage," a brand new catalog,
presents descriptions of the FM-approved
Haz Vault'· Lockers, Mini-Lockers, StOt
age Pialforms and Haz-Sror's Valu-Pak
Option Packages. Also learn about Med
Srocoo, a refrigerated stcucrure. built for
infectious medical waste, AG-Stor®, for
agricultural chemicals, and Household
Haza.rdous Waste Accumulation Centers,
used by municipalities. Haz-Stor, Fire
Rated Buildings, is classified as complying
with model building codes for Group H
Ha7..ardous Occupancies.
Stevens Associates.
417-774-9991

....."'".................-...

Environmental
Monitoring Instrument
Response Rental's new 48-page catalog fea
(Ufes an expanded line of rental instru
ments for environmental monitoring. It
includes analyzers and monirors for hal·
ardous waste investigators, remedial assess
ment surveys. continuous emissions
monitoring (CEM), groundwater sampling
and perimeter monitoring. Response
Remals offers applications assistance,
nationwide overnighr delivery, and insrru
mem calibration and repair.
Response Rentals
1057 E. Henrietta Rd.
716-424-2140,800-242-3910
Fax 716-424-2166

Wolverine Oxidizer Systems
Wolverine (MassachusettS) Corp. btochure
describes thermal and catalytic oxidizer
systems that destroy up ro 99.9 percent of
VOCs genetated by hydrocarbon·based
solvencs. Exceeding clean air regulations.
these sysrcms can be easily retrofit or
adapted ro new production processes. A
variety ofsizes and options are available for
specific project needs.
Wolverine (Massachusetts) Corp.
Division Sales Office
P.O. Box 521
De Pere. WI 54115-0521
414-336-5231; Fax 414-336-5360

Odorguard Process
Eliminates Odors
Monsanto Envieo-Chern Systems Inc., a
Monsanto Co., of St. Louis, Mo., is rhe
exclusive U.S. licensee of Odorguard, an
enhanced hypochlorire scrubbing process
that eliminates odors and low.level VOCs
in gas streams. Odorguard is a fouling
resistant, cost-efficienc process that can be
used in a wide variety of industries,
including meat rendering. water and
sewage, fine chemicals. food and spice
processing and learner canning.
Monsanto Enviro·Chem.

Circle 332 on card.

Circle 333 on card. Circle 336 on card.
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EOE/AA/M/F

ANALYZER RENTALS
for

• ENVIRONMENTAL
-IHISafety - WATER

- FUGITIVE EMISSIONS
-IAQ -CEMS

Celebrating 8 years
ofRentalService

AIR P d'ora Igm
Equipment Corporation

SOIL
[p]31) 83) 9680 [1)3128329681

WATtR ~ USED ,,\rr,men~rron end """do~cn '1u1pm'n1

1-800-323-6527

Sacramento County Public Works Water
Quality Division. Engineering Positions.
County is seeking 1 Sr. Civil Eng. & 4 Assoc. Civil
Eng. who are looking for creative challenges and
project supervision opps. Sr. Civil Eng_
Sacramento Regional Wastewater Treatment
Plant (SRWTP) Design Group. Resp for
designing capital improvement projs. (CIP's).
Involves managing projs with eng. consultants &
development of in-house design capability. Ideal
cand is exp proj mgr who knows design process
for wastewater treatment facilities handle complex
resp. & supervised proj team. Salary $5B,422 
$64,415 + benefits. Req Calif. PE Reg & 3 years
expo Associate Civil Engineer (4 positions). 2 at
SRWTP 1-ConstructioniResp for management of
CIP's & 1-Planning/Resp for planning future tacili
ties implementing sludieslprog 10 gather essential
info. & addressing regulatory issues. 2-Sewer
System Eng. & Design 1-Colleetion & 1-Major
Conveyance System Eng.lResp for overseeing
consultant design work in interceptor & trunk
sewer projs. Salary $52,785 - $5B,193 + benefits.
Req Calif. PE Reg. Exp. in sanitary eng. &/or
water quality assurance highly desired for all posi
lions. Send resume to Shannon, Davis &
Associates, 1601 Response Rd., Ste 390,
Sacramento, CA 95B15, 916-567-4280, 916-567
1220 FAX by July 5, 1996. AA1EEO.

40 hrslwk: 8-5: $46.000/yr. Oversee and pro
vide technical support on all aspects of iusur
ance claims related to property damage.
business interruption & environmental pollu
tion claims. Provide expen witness services
& technic~1 suppon to attorneys on lawsuits
invotving regulatory mallers, groundwater
contamin;.IIion. environmental aspects of
chemical process industries, & petrochem
ical & refining facilities. Responsible for
environmental legal liability studies, risk
management & claims analysis. Conduct
origin & causation studies on hazardous
waste spills. chemical plant accidents, and
other industrial accidents with environmentul
impacts. Plan & supervise environmental
impaci studies & safety program analysis.
Advise clients on loss conlrol and damage
prevention. Supervise technicians and ana
lysts. Min Reqs: MS in Civil or
Environmental Engineering. 2 years in car
rying out the duties set forth in the job offer
OR 2 years in environmental property
damage inspection/cost estimation & acci
dent down time data analysis for insurance
industries: in providing engineering research
for technical litigation related to environ
mental aspects of chemical, petrochemical &
refining facilities & environmental regula
tions: in performing pollution liability
studies. safety audits & financial risk
analysis on environmeutal problems at
chemical plants; in perfonning cause conse
quence analysis; and in using environmental
risk analysis/management computer soft
ware. Willingness 10 travel 60-70% of the
time throughout Ihe U.S.

Apply at the
Texas Employment Commi sion,

Dallas. Texas. or send resume to 1117
Trinily, Room 424T. Austin, Texas 7870 I,

JO#TX7504683.

Manufacturer's Reps

WANTED

Ad Paid by an Equal Opporlunity Employer.

George Fischer Inc. is seeking manufac

turer's reps experienced with environmental

gas processing equipment. Territories avail

able throughout the U.S_

Contact Harold Sipe at: 800-854-4090 or

send inquiry to:

George Fischer Inc

2882 Dow Avenue, Tustin, CA 92680

Senior Project Engineer

Gn.-g Downs
Exerulive Recruiters Agency, Inc.

P.O. 80x 21810, Little Rock, AR 72221·1810
(501) 224-7000: FAX: (501) 224-8534

Immediate openings nationwide in vinually all
EnvironmcntaVSafclY & Heahh related disciplines.

Contact: Kimberly Cranford, C.P.c.,
PROFESSIONAL PERSONNEL ASSOCIATES, INC.
7520 E.lndcpcndcncc Blvd.. #160 - Charloue_ N.C. 28227

(7Q.l) 532-2599 (7(}1) 536-8192 FAX

Sl \111-1.1 OI'I'OR II \IIII·.S
"''''ll ""til

ENVIRONMENTAL PERSONNEL SERVICES
"THE WAY RECRUITING SHOULD BE

CONFIDENTIAL-THOROUGH-RESPONSIVE
PREMIER CAREER OPPORTUNITIES

FORWARD RESUME TO:
FRANK AHAUS: EPS INC.

PO BOX 42463
CINCINNATI. OH 45242

(P) 513-891-8616 (F) 513-891-8548

BELING Consultants
Human Resources

1001 16th Street

Moline, Il 61265

OPPORTUNITIES

Human & Eculo~ical Risk Asses.'iment
Industrial Hygiene & Safely
• Uni4Ut' NalionVoidc ()ppor1Ullili~

• Cunsulting wnd Indu.-,.tr)'
• f:.~llIblishw & R~pc'\'ttd <":ompanits

• (;ollfidcnliMI Cllr«r As."islanO'

THE ALLIA n: GROUP
22 IIl-E Siuney Rid~e Drive. CharlUtlt. Nt: 28214
Phune: (704) J\W.999J Fax: (704) J9K·2JIJ

ENVIRONMENTAL SERVICES
DIVISION MANAGER

ENR 500 Midwest engineering firm has

immediate seniar positian available to

manage growing enviranmental division.

Must have praven track record in mar

keting/management of wide range of

public/private environmental projects.

Advanced degree in science/engineering
preferred; CIH, PE, CHMM desirable.

Knawledge af state/federal enviranmental

regulations/programs required. Reply in
confidence to:

Positions available for Industrial Hygicnisls. Safelyl
Environmcnwi & Toxicology Profcs~ionals. Please
send resume including current/desired sulmy & gen,
preferences 10:

I
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Contmumg Education and Tralnmg

ENVlllONMENTAL ANI) OCCUPATIONAl. IIEALTII SCIENCES INSTITllTE

Centers for Education and Training
(NIOSH, U.S. EPA, NIEHS-U.S. EPNU.S. DOE)

·:Jf:i.,.V·vq.rl~IHI*;i#\'·

iScissorJET~
Clllning SYstems

Systems Avoilable for:

sHoE

Used Low Profile Air Stripper System
Explosion proof. 0-25 CPM thoughI'll!. cOImol pand

(or syslem and tWO wells. cxcdlclH condition.
Outbuilding and IWO pistOn U:lck) pumps also .IV;libblc.

For r/l'lllils!pric;ng, Cfm((/c(

Mark Schultz Associates
1202 West Street, Annapolis, MD 2140 I

Phone (410) 263-8538/Fax (410) 626-6194

and much more...

June 1996

Classifieds Get Results!

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

For more information call:
(210) 497-8980 Fax: (210) 4974227

See our WEB Page @
http://www.bizpro.com/hers

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

Alon Ross Machinery Corp.
3240 Commerciol Ave

Northbrook (Chicogo) It 60062

e 847 480 8900

+ SYE Equipment

+ PID's/FID's

+ Drill Rigs

+ Soil Treatment Equipment

+ Radial Stacking Conveyors

+ Thermal Oxidizers

Rail Cars
Truck Tankers
Vertical Tanks

Hydrocarbon Tanks

.800.550.1861 (PUMP)
••"" <,,,,,,,,,, FAX 334-342·0214

SURPLUS CHEMICALS BOUGHT
Chemicals, Acids, Surfactants,

Solvents, Cleaners.

Hydrocarbon Environmental
Recovery Systems

TRIPLE-S CHEMICAL

Tel: 213-261-7301 • Fax: 213-261-5567
IN+o~m~TION

::~"~':;':t~:~h~~:~e;~,~e~ tRIi'iGfRS1
Robert Wood Johnson Medical SCIlOOI _
and Rutgers, The Stale University oj

New Jersev _"'0:-:"_

• Overview of the Clean Air Act

• Principles and Practice of Air
Pollution Control

• Basic Source Inspection Techniques

• Continuous Emissions Monitoring
Systems

• General VOC Source Regulation and
Inspection

• Compliance Assurance Monitoring

• NOx RACT Compliance for Industrial
Sources

• Overviews-Environmental RegUlations

• Environmental Site Assessments

City Directories
ASTM Historical Source

Nationwide occess to historical

city directories. Fast - economical

U,S. History 1 800 200-0422

D!Jruz:fhol !~J level Detection of Bulk Solids

For COAL - FLYASH
- etc.

Granulars, Powders,
Bulk Solids.

Ma~

fC)USGS~
Entire US coverage: Topographic,

.•'!'I,._.-.ffiIlM"t.~.tIlM" Geologic, Aerial Photos,
• __.___ State &US Maps.

T~~INING

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

Successful, well established environ
mental laboratory for sale; greater NYC
area; NYS DOH ELAP certified; clients
include Fortune 500 companies, munici~

palities, engineering consultants and pri
vate firms. Owners available for transition.
Reply to Box 481, Tarrytown, NY 10591

Assemble reports by picking sections of
ASTM-cQmoa(jble text from pop-up lists.

Our checklists guide your process.

Customize our text, import yours, & edit
reports in~ word-processor

ABOVEGROUND STORAGE TANKS (AST)
UNDERGROUND STORAGE TANKS (UST)

REGULATORY COMPLIANCE
Perfonn lnspcclions on time. Review & analyze
pennanent records of inspection histories.

INVENTORY MANAGEMENT
Track pnxtuct and inventory levels, location, model,
serial number, construction type. etc., for every tank.

PREDICTIVE MAINTENANCE
Engineering tests, thickness readings, settlement
infonnation, conusioo and deterioration rates.
I're\'ell( IUlexpecledlindexpemh'efailures!

'UN" llANAGER son",ARE

Call ESS at 800·289·6116
for FREE Catalog.

70 IEnvironmental PROTECTION

4O·HOUR

HAZWOPER

ft
TRAINING. ~

.~
Train your employees in-house

using our Train-The-Trainer Programl
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~~.i;~~1400~ COO~:S::
All.nt., GA ~ -Accredited
7701410·0.04-24 un Todeyl • RU50nable

Flowmeter Rentals & Services

ENVIRONMENTAL

MANAGEMENT SYSTEMS

• Gas Detectors (CO. H2S. LEL, C02 02 Hgi

• PID/FID Detectors
• Aerosol/EMF/NoiseNelocity Equipment
• Confined Space Entry Equipment
• Air Sampling/IH Equipment
Daily, Weekly, and Monthly Rates Available

~ ASC PROFESSIONALS

FR~:~A~~~OG 1·800·327·4260

HDR Engln....h'IJ, Ino.

Wastewater/Storm Water!WBter ~eu98
Industrial Wastewater end Air Outllity
NPOES Permits
Environmental
Solid Waste Management

Telephone: 402399-1000

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

• Leak Detection
• Balancing
• calibration

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

Call For Free University Catolog

800 • 977 • 8449 ext. 154
Columbia Southern

University
650 South McKenzie St.

Filley. AL 36535

- Credit for LifelWork [sperience given
• Fully Lieensed and Aeeredited
- Affordable Tuition Plans Available

You can eam your B.S., M.S., or Ph.D.
degree through Home Study Education. We
specialize in offering EDI'iroDmeDlal Engi
neering, Occupational Safety & Health,
Business Admin., and Health Administration.

'AvWWM In T....

~-

One Stop
Bioremediation

Factory Direct Prices
• lmova'ille product des9l.
• Patented cone bottom desigl

eliminates well hang-ups and
speeds up sirl<i1g time.

• Weighted 0( non·weiglted.

• Outer diameter sizes:
from .41CT to 3' 00.

• Custom lengths availablel

EnVlro!1,lIRl@
1-800-554-0123

• BIO PROOUCTS . Bio·stimulotors & nutrients
• BIO EQUIPMENT· Bio·Chisel™ oerotes & injeds
• BIO SOFTWARE· Proied monogement sohwore
• BIO SCHOOL· Clossroom ond field troining
• SUBCONTRAGING . Extensive field experien,e
For 0 ,omplete Bioremediolion Guide, ,oil us ot
(210)426-301101 FAX (210)426·2288.

~~~
~

Medina Biaremediotion Division, Hondo, TX

~
SAFE ENVIRONMENTAL

STORAGE CORP.
S S -'~IIO~o.-oo-A"';"'~.':C:;P.;O.:;:Ilox:::J6;::;'_;:::..c.,·"-IIe.-"ll7,60=I06

1'H(H~593-m3 ~593-0345

440 Trim/ite SleeleVesl.:
&Delachable Neck Cooler.
For people who must hove
powerful body rooling.

26111101'1A AVENUE NE
P.O. BOX 7304. KINGSTON. WA 98346
1360)197-4555 FAX 1360)197·1816

Disposable liners lor roll-o"s dump trailers
and rail cars 3-'0mil, almast any size.

Fluidized
Bed Ash

A BAG USED IN WASTE CONTAINERS FOR
SPECIALIZED WASTE.

An Environmentally
& Economically Proven

Stabilization Agent

11I~. \ NS;II~ IINml~I''''

Brazil Creek Minerals, Inc.
ro. Box 10530' Ft Smith, Arkansas 72917

(SOl) 646-5418' bx (501) 646-3220

Chemicals, Freons, Resins. Solvenls, Plastics, Exotic
Melals, Borates. Ions. Genesotves. Oils, Dyes. Spool
Ends. Oxides. Also: AdY'anced Composites (Kavlar,
Nexlel, Fiberglass, Carbon Fibers. Yarns)

KEMSTAR CORP.
W.st: 1310) 390-0180 East: (914) 681-0126
FAX: (310) 391·8143 Fax: (310) 391·8143

Truck • Barge • Rail

S,\I.\',\liF CIIE~IIC,\I.S HOI \'IIT.........................
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ALRICK PRESS CO., INC.
5181762-4969

• Belt Filter Presses
from SS2,000

• Sludge Thickeners
from S10,500

P.O. Box B1, Johnstown, NY 12095
Manufacturing Quality Dewatering Equipment Since 1981

hVIRONM~NTAl BID
OPPORTUNITI~S

Hundreds of lWW,
S1m, L2W & fI:i!m

Environmental contracts
uncovered each week
and delivered Daily

for uick action!

PIT
PUMPS WASTE ••
LWT Manufactures '''' '1

and leases manned or
remote controlled lagoon ~'l;i;;jiiIU
dredg~s and pumps. 
Pumping systems ~~~~....-I

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

Contract dredging also available.

m~.fl~~~~ttg'J~·
Box 250,422 Main St, Somerset, WI 54025

Call Toll Free 1-800-243-1406

Columbia Southern
University

Certified Environmental
ComptilUll'Al Manager

Become a Certified ProfessIOnal in the
OSHA & EPA Regulatory Compliance
Field through the Freedom of Home
Study Educational Training.

$595 Fee tOi All Books and
Training Materials

Call for Free Infonnalion Packel
800-977-8449 ext. 166

Spec:l...... In SIuOp ........

,..O...7S2.~MAOI581_soe,.eeoe

HIGH OUALITY FLEJ<IlLE
GEOMEMBRANE LINERS

PVC. PVC-OR, CPE. OGR &DYNAPRENE'"
UNSUPPORTED &SCRIM REINFORCED

(800) 3<4-6080 ~ (9Q8) 302-<257 F<X (''''1302~220

2OOConontail Lane, Somerset, NJ 08873

·1-fPG

Portable Sludge
Dewatering Services

• Pressure Fl11fa1ion • Belt Filter Press· c.ntrtluge
• SIudl1e DIy.... Dredglng • Equipment Rental.

J.D. MeaghErA

I:I'I,OPVtfitij
3404 Lake Woodard Rd.

Raleigh. NC 27604

As_too Analysis· PU,WCM
87.00 per 1WfllItI86,60 per IlFfllIo JX9PIIId

AIHA PAT-l'CM Proficlenl. A1HAIRTI-PLM
AI, Quality· Radof'I-Noise Dosimetry

Thlrd·Party Air IIonltorlng

~
sbesiOS Inspection and Assessments

• PN:OSlON 22 OrvlolD C<ut

1W.Y51~ 11K. :~~~~)M=~

[I]~~!~~~!~
Emission Testing

Instrument Rental
Manual Source Sampling Systems

Continuous Emission Monitors
Cal ibration Gases· Accessories

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

TEL: 908/435-0020' FAX: 908/435-D04D
OUR REPUTATION IS STAINLESS.

NEED DRUMS TOMORROW?
CALL TOLL-FREE TODAY!

1·800·366·7044

AS8ESTOS ANAlY1lCAl. SERVlaS
o Complete In·House Facilities
D PCM, PLM and TEM
D Air. Bulk. Dust and water Samples
DNVLAP and NY·ELAP Accredited

!fAD ANAlYTlCAL SERVlaS
D Air, Paint. Soil. Dust and Water
D Flame and Graphite Furnace AAS
D AIHA • ELPAT Participants

!Art is an AlHA Al:::cfeOiad InckJstriaI Hygiene laboratory

11i'i;:r~!t.
16a~/=:~IOO

IIA-rL

NT·Nl'(A'GA·M!·rx.NC' WA

(800) 220-EMSL

• STAlM.ESS STEEl DRI.t.IS .Il\ILS I/{) CNIS
• STE£L DIUIS • FIlER DRIHS
• POlYETHYlfNE DRI.t.IS • HAZARDOUS WASTE DRUMS
• SAlVAGE &0I'ERJ'JCl( DRUMS • DRl.!oI ACCESSORIES

ASBESTOS ANALYSIS +
LEAD ANALYSIS
SINCE 1981

MATERIAL WID DATI SHEET
PIIEPUIJ101 BICES

Are )IOU looking for a resource to prepare your Material Safet)'
Data Shetls? 'M! can help! Chemical Safety As.sociates, Inc.
has been preparing Malerial Safety Data Sheels since 1984.
CSA can review your cumn! MSDS for accuracy and compli·
ance ....'ith Federal and State Specific requirements. or prepare
)'Our MSDS from scratch.

• Fast Accurate Service

• MSDS Prepared to New ANSI Standard

• MSDS Prepared 10 Comply with Canadian Whmis
Regulations

• MSDS Prepared in English, Spanish. French and Other
Languages

ClJl or write us today lor demits on how lit' C<ln assist )!Jut

CHEMICAL SAFETY
ASSOCIATES, INC.

~
9163 Chesapeake Drive ~

San Diego. CA 92123·1002 C S A

619/565-0302

7Z IEnvironmental PROTECfIO



2530 Trailmate Drive
Sarasota. Flolida 34243
Fax (941)755.Q626

1-800-553-7785

~ MUNOX@
~. Hungry Bacteria

For The Biological Elimination of
Stubborn Organics

Lyophilized, Stabilized, Pseudomonas Bacteria for:

'Waste-water • Grease Traps
, Soil Remediation • Collection Systems

• Groundwater Remediation

LEAD, ASBESTOS, HAZMA1
TRAINING COURSES

REFRESHMENTS INCLUDED
OUR PLACE OR YOURS

CT, NY, RI APPROVALS
EPA USTED, MAP CERTIFIED

AIR DISPERSION
MODELING COURSES.

Practical. "how 10" courses customized !O

your local area, including stale pemlining.
Title m, New ISCST3, Complex Tell"dUl and PSO
Pennits modeling courses also conduoed.
RTl', NC·6I.l-6 Delrort,MI·9J9-11 Minneapolis,MN.IIlI7-9
Boslon,MA-lI22·24 Nash.lle.!N·9123·25 Myrtlo Be.1ch,SC·10121·23

D""_••'" JG;llUCC-UIVC
TRAINING

704/258-1895 Fax 704/258-1821

(800) 247-7746

Hazardous Wosfe Drums 5pecioli2ing in Overpoks

U.N.
APPROVED DRUMS

New and Reconditioned Steel- Plastic
Fiber - 5to 110 Gallons
NO ORDER TOO SMALL

One Drum to Truck Loods Shipped Anywhere
Prices Depend on Quantity

If we do not slack aspeciol drum, we will gel it for you.

JAMES T. WARRING SONS, INC.
4545 "5" Street, Capitol Heights, MD 20743
1301) 322-5400 - (3011925·8874 FAX

P.O. Box 15040 York. PA 17405-7040·600-274-2224

Engineers. Architects
and Planners

A S().. Year Traditional of Enginuring ExceUence

~
~ Mystic Air Quality
~ Consultants, Inc.

NEAR POXWOODS CASINO INcr

Offices throughout the
U.S. and Europe

CHADWICK

TEL. (909) 930-0999
FAX, 909 930·0900

• B.S. & M.B.A. in
Business

• B.S. in Environmental
Studies

• M.S. in Environmental
Management

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

UNIVERSITY

ACCREDITED MEMBER
World A.l.lOCI~lion nJUnn'(rsirks &- Culkgrs

EARN
YOUR

COLLEGE
DEGREE

AT
HOME

BATCH TREATMENT

Accredited by the National Registry of
Environmental Professionals for Registered

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

Management for Certified Hazardous Material
Manager (CHMM) Also CEUs from UNC system

PRICE 559500 (all matenals Included)
CALL OR WRITE FOR DETAILS (910) 763·6999

Box 3394 Wilmington. NC 28406

AMERICAN COLLOID #AC750/F2
Wastewater Treatment Machine

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

1/3 HP Band Filter
o 1989

FCA, Toledo, OH - $17,500
Contact Dan Wehrle

WELDON F. STUMP & COMPANY, INC.
tel: 419-243-6221' fax: 419-243-7277

ENVIRONMENTAL &SAFETY
SERVICES, INC.

ENVIRONMENTAL HEALTH & SAFETY MANAGER
CERTIFICATE COURSE

Independent Study Format
• Hazardous Matenals • Air Pollution Control
•CERCLAiSARA' Water Pollution Control

• Ergonomics· Plans & Programs
• Recordkeeplng • Hazwoper • Hazcom • Confined

Space Entry' Lockout!Tagout • Bloodborne
Pathogens· Personal Protective EqUipment

• RCRAiHSWA 0 Civil & Cnmlnal
Liability· Hazardous Wasle • Medical Surveillance

• Assessments/Audits

IPEC GLOBAL

Contamination • Modeling

e.
-., Permitting

..,-It Offices NatIonwide
EST. 1944

Trumbull, CT
(203) 452-3100

Water Supply •

Dewatering

Circle 337 on card.

Unique design with internal
windsock support gives maximum
accuracy. Bright orange nylon
windsock with free-swiveling
frame. Low Maintenance.
Long Life. Cat. No. M-083-400

13" Dla. Windsock and frame
Only $63.50

-Quantity pricing available-
-Additional sizes available-

Call Toll-Free 1-800-558-6868
Wag-Aero Group

Dept. EVP66 Lyons, WI 53148

• Calibrated lor your temperature,
pressure & viscosity

• Accuracy ±3% FS
• Rugged Industrial Construclion
• Large 3.5" dial 1270')
• Transmitter and limit Switch Options
• Reed Switches

Direct Reading, Differential Pressure Flowmeter
tor Liquids, Gases and Compressed Air

FLO·GAGE™

•
~~

~
.... e·.·.... _

.. .'

. "".··.~.~..-'i·fl;i.··,.•.•/01,'>., .•

!- ....
'''1

lila

1-800-NOW-FLOW

-ROM Industriss.lnc.
P.O. Box 6554 Concord. CA 94524-6554
Tel. (510)667-6363 Fax (510)671-9636
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advertiser index

C1assifieds
RCM Industries 72

Advertiser Name Page
Darastream Systems Inc. ... 65
Delra Environmental
Consultants Inc. . ... 65

Exsorbet Industries , .66
Federal Signal Corp 67
The Foxboro Co.. . . . 65
Graseby Andersen. . . 63
CasTech . . . . . . . 64
CEOGUARD 65
Ceoprobe Systems. . 67
Great Lakes

Environmental Inc 62
ILC Dover Inc. .. 65
Magnavox . . . . .. 64
Magne-Sonies . 64
Met One Instrumenrs . 64
Monsanto Enviro-Chem ..... 63
Open Range Software Co. . 64
Orion..... .66
Packard. . . . . . . .. 65
PND Corp.. . .. 67
PrimaTech Training Institute .. 67
Pumpex Inc. 66
Quali Tech Environmental 66
RAM-PACTOR Inc. 65
Raychem. . .. 66
Rosemount Analytical 66
Slikwik . . . . . . .66
Spectra-Tech Inc.. . . . .65
SRI Instruments .66
Steele Inc. .. 63
Universal Technical
Systems Inc. .. 65
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Warren Rupp Inc. . . . . . ... 66
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100

Adverriser Name Page
ABB Air Prehearer Inc.. . . ... 8
Advanced Environmental

Systems. . 15
Akzo. . . 49
A.O. Smith Harvestor

Products Inc. 28
Applied Automationl

Hartmann & Braun 29
Ashland Chemical Co 9
Auburn International 55
CPI Electronic Publishing 64
Burean of National Affairs Inc. .. 3
CHEMetrics 49
Chemtox 35
Clements Associates Inc. 63
Combustion Control

Solutions 17
Eaglebrook . . . . . .. 55
ECS Underwriting Inc 45
Engelhard Process

Emission Systems 41
EnviroMetrics . . . . . . 37
EnSys Environmental
Products Inc. 10

Fabric Building Systems Inc. .. 28
Flotrend Systems 62
The Foxboro Company 75
The Foxboro Company 75
The Foxboro Company 75
The Foxboro Company 75
The Foxboro Company 75
Graseby Andersen 7
Great Lakes
Environmemallnc. 12

Horiba . . 25
Inficon 19
International Biochemical 62
InVitro International. . . II
Liability Insurance
Administrators. . . . . .. 51

Logical Technology Inc. 51
Met One Instruments 31
National Draeger Inc. 4
The New York

Blower Company. . . 47
Odor Management Inc. 16
Omega Engineeting Inc. 2
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112
143
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148
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160
161
162
163
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165
166
167
168
169
170
171
172
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174
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176
177
178
179
149
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298

310

Advertiser Name Page
Omega Engineering Inc. ... 2
Omega Engineering Inc. . 2
Omega Engineering Inc. ..... 2
Omega Engineering Inc. . . 2
Premier Services Corporation .. 13
Process Combustion Corp .... 63
[,S.G.. . .. 26
Robinson Industries, Inc. 43
Ruppotaht & Patashnick Co 56
Southern Methodist

University 56
Stevens Publishing

Corporation. . . . . . . 27
Stevens Publishing

Corporation. . . . . .... 57
Texas Workers

Insurance Fund ... 67
TRC Environmental

Corporation 33
Van Nostrand Reinhold 21
Van Nostrand Reinhold 21
Van Nostrand Reinhold.. . .. 21
Van Nostrand Reinhold. .. . 21
Van Nostrand Reinhold 22
Van Nostrand Reinhold. . . 22
Van Nostrand Reinhold. . .. . 22
Van Nostrand Reinhold 22
Van Nostrand Reinhold 22
Van Nostrand Reinhold 22
Van Nostrand Reinhold 23
Van Nostrand Reinhold. . . 23
Van Nostrand Reinhold. . 23
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Zurich-American

Insurance Group. . 76

New Products
A V Systems 66
Advanced Concepts

& Design Inc. , 63
American Sigma 65
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313
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296
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312
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325
330
316

336
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Produet Literature
McMillan Company
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Modern Technologies ..
Response Rentals ....
Srevens Associares
Wolverine Corp...

.68

.68

.68
... 68

.68
... 68

7_1 Environmental PROTECTION

THE TIME IS NOW
Visit En"ironmenf,,1 Profedion's new home page on the World Wide Web.

• Search for information on products, articles from back issues of

Environmental Protection and Stevens' environmental newsletters, and the latest

from the nation's laboratories.

• Link up to other environmental pages through EP's "Hot Links."

• Participate in bulletin board discussions with other environmental professionals.

Our Internet address is http://www.eponline.com.
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II•a Siebe Group company

• Gas detection, datalogging, and bar code
scanning all in one

• DuaVsingle-detector (FID, PID, or both)
• Onboard datalogging uniquely designed

for fugitive emissions monitoring
• Interfaces with fugitive emissions data

base packages
• Multipoint calibration and multiple

response factors
For more Information, circle 294

TVA 1000 FE - Fugitive
Emissions Monitoring System

fOXBORO
Foxbofo is a trademark of The Foxboro Company.
leak Tracker IS a trademark of Fugitive Emissions Control. Inc.

When danger's in the air,
rely on Foxboro instruments.

Start with proven technology.
Your best defense against hazardous chemicals is quick, accurate detection. Time after

time, Foxboro instruments deliver it. That's why government and industry alike have
relied on Foxboro to create the standards for the environmental world.

Take on the most challenging tasks.
Our technology has demonstrated its superiority in critical applications from indoor

air quality monitoring to fugitive emissions detection to hazardous site assessment. No
other instruments offer better performance for productivity and worker safety.

Rely on the most dependable source.
When it comes to environmental monitoring, you'll detect a difference. Unequaled

performance, reliability, and support make Foxboro the most trusted name around.
So when danger threatens, call 8()()·321-O322 today.

Setting the standards in environmental monitoring.

• Open-path IR detection of
flammable gas

• Replaces hundreds of ineffective point
detectors

• Up to 360 ft of coverage from a
single unit

• Still detects despite up to 95% obstruc
tion of beam from weather or other
conditions

• Over 1500 systems installed
For more information, circle 293

• Calibrated for over 100 gases typically
encountered in industrial applications

• Specific gas detection yields direct ppm
reading for OSHA compliance!fWA
testing as well as leak testing

• Calibration can be modified for
additional gases in less than 1minute

For more Information, circle 291

• General hydrocarbon screening
with FID

• Inorganic gas screening with PID
• Simple to use
• Onboard datalogging
• Intrinsically safe

For more information, circle 292

• Fully integrated fugitive emissions data
collection, management, and reporting to
meet the specifics of the expanded Clean
Air Act

• Increased productivity - trigger-activated,
ergonomic package with seamless data
handling

• Includes intel,1fal radio frequency and/or
bar code tag reader and emissions moni
toring software

For more Information, circle 290

The Leak TrackerM System

TVA 1000 Dual-Detector
Toxic Vapor Analyzer

MIRAN lBX Portable Ambient
Air Analyzer

See US at AWMA· Booth#354, and at HazMat Inl'l. - Booth #265.



Unlike ASaturday Matinee, An
Environmental Disaster Is No Picnic.

That's why it's vital to pick the spe
cialists who pioneered environmental
risk management-Zurich-American. An
ever-evolving insurer willing to take the
intelligent, informed risks that progres
sive risk management demands.

By forming an active partnership
with our agents, brokers and customers,
the Zurich-American Environmental
Group forges a bond of shared

expertise that recognizes no boundaries
when it comes to creative risk manage
ment products and solutions.

Zurich-American takes risks other
companies won't. And we'll service our
policies in away other companies can't.
Because we're backed by the financial
strength, stability and The Power of
Partnership'"only The Worldwide Zurich
Insurance Group can provide. which

See us at HazMat Int'l. • Booth #148.

means you'll never be leh feeling
antsy about your environmental
insurance. For more information,
contact your agent or broker, or call
1-800-382-2150

~
ZURICH-AMERICAN
INSURANCE GROUP

, h e Power 0 f Par t n e r 5 hip'· i n En vir 0 n men t a I Ins u ran c e

© 1995 Zurich Insurance Company

Circle 149 on card.
A MEMBER Of THE WORLDWIDE ZURICH INSURANCE GROUP
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