
October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003 PAGE 1PAGE 1PAGE 1PAGE 1PAGE 1

WELCOME
A MESSAGE FROM THE  CONFERENCE CHAIR

Welcome to the 64th
Annual International Water
Conference � . Two of our
goals for this year’s Confer-
ence are to enhance the
communication among at-
tendees and to make the
Conference memorable for
everyone, whether first time
attendee or veteran.

There is something important we cannot get
from e-mail and telephone calls, from reading
journals or searching on-line. That something is
face-to-face communication, where we can see
the speaker as well as hear his voice and the
subtle nuances. We can ask questions, and hear
others ask, hear answers, and generate a dialog
with people we have never met before, or with
those we have known for years. Sharing stories
and experiences is a part of professional devel-
opment for which there is no substitute. We
cannot grow in our careers by sitting isolated in
an office, a lab or a car.

The greatest resources at this Conference are
the people, the attendees…you. Take advantage
of the various venues by talking, asking, listen-
ing. The Exhibit Halls, the Info Share Suites, even
the hallways and lobbies are where great ideas
have been exchanged at this conference for 64
years.

I hope to see and hear you throughout the
Conference.

James Datesh
General Chair of IWC 2003

James Datesh
Dacar Industries, Inc.
General Chair of IWC 2003
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2003 IWCADVISORY COUNCIL
AMBI-Design, Inc.

Shan Sundaram

Anderson Water Systems

Aquatech International
Corp.
Devesh Sharma

Ashland Specialty
Chemical Company
Mike Dalton

Bechtel Power
Kumar Sinha

Black & Veatch
Charles Fritz

Buckman Laboratories, Inc.
Richard Youmans

ChemTreat, Inc.
David Beck

Dow Chemical Company
Dan Rice

Ecolochem, Inc.
William S. Miller

Eco-Tec Inc.
Craig J. Brown

Epicor Incorporated
Richard Hetherington

Fort Bend Services, Inc.
James Dromgoole

GE Betz
James Robinson

GE Water Technologies
Jan d’Ailly

Graver Water
Robert Applegate

Hungerford & Terry, Inc.
Kenneth Sayell

Idreco USA Ltd.
William Runyan

Ionex Water Treatment,
Inc.
Vijay Puri

Ionics, Incorporated
Scott Whittaker

Mechanical Equipment
Company
Bob Bradley

Mitco, Inc.
Martin Orban

ONDEO Nalco Chemical Co.
Kelle Zeiher

Puckorius & Associates, Inc.
Paul Puckorius

Purolite Company
Don Downey

ResinTech
Michael Gottlieb

Rohm and Haas Company
Edward Nace

Sentry Equipment
Corporation
Myron Feldman

Severn Trent Services
(Capital Controls Co.)
Greg Kriebel

Sheppard T. Powell
Associates
David Cline, Jr.

Sybron Chemicals Inc.,
a Bayer Company
Dwight Tamaki

USFilter
Richard W. Smith

Zinkan Enterprises, Inc.
Louis Koenig
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2003 IWCEXECUTIVE COMMITTEE
James Datesh

General Chair
Dacar Industries, Inc.

Andrew Calderwood
Publications
Consultant

Mark Cheresnowsky
Continuing Education Workshops
Consultant

Malcolm Clemens
Exhibits
MTZ Global Technologies, Inc.

Joseph Loftis
Consultant

Edward Maziarz
Budget
Alcoa

David McFayden
Long Range Conference Planning
Michael Baker Jr., Inc.

Paul O’Boyle
Nominations
Marley Cooling Technologies

Fred Potthoff
Kroff Chemical Company

John Schubert
USFilter

David E. Simon
Keynote
Cyrus Rice Water Consultants

Alan Smith
Marketing
Consultant

Angela Wheland
Technical Program Chair
Bayer Chemicals Corp.
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MONDAY
MONDAY SESSIONS • OCTOBER 20

ION EXCHANGE — PACKED
BED FORUM

9:20AM The Application of CADIX (Computer
Aided Design for Ion exchange) to
Predict the Performance Advantages
of an UPCORE Technology Retrofit
for a Make-up Water Demineralizer

IWC-03-05 Paper
Rick Mulligan, The Dow Chemical Com-
pany, Midland, MI; Stephen Najmy, The
Dow Chemical Company, Midland, MI

This paper describes the success at the
Wabash River Coal Gasification Project
in converting the make-up water dem-
ineralizer system to the UPCORE
packed-bed design technology.  The
original system, installed in 1995, did
not perform according to the design
projections.  The plant’s owner was
reluctant to spend capital to fix the
problem because the plant was operat-
ing below 50% availability.  In April
2001, the plant converted the combus-
tion turbine from distillate firing to
natural gas and this necessitated an
increased demand for make-up water.

This paper focuses on two areas: the
operational advantages of UPCORE
packed-bed technology compared to a
conventionally designed system and
the merits of using CADIX (Computer
Aided Design for Ion Exchange) projec-
tions to determine the economic feasi-
bility of an UPCORE technology retrofit.
It also includes a review of the capital
expenditures, ROI, and performance
improvement for both product water
quality and service cycle run length.
* Trademark of The Dow Chemical
Company

9:45 AM Prepared Discussion
Discusser: Stefan Hilger, Bayer,
Leverkusen, Germany

9:55 AM Closure & Floor Discussion

10:15-10:30 AM COFFEE BREAK IN GRAND BALLROOM
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MONDAY
MONDAY SESSIONS • OCTOBER 20

REDUCING WASTE —
Sponsored by
The Water Quality Association

8:30-10:30AM MONONGAHELA ROOM

Session Chair/Discussion Leader:
Mark V. Rowzee, Water Quality
Association,  Lisle, IL

IWC Representative:  Angela
Wheland, Bayer Chemicals Corporation,
Pittsburgh, PA

8:30 AM Membrane Separation Technologies
for Industrial Water Reuse

IWC-03-06 Paper
Peter S. Cartwright, PE, Cartwright
Consulting Co., Minneapolis, MN

Over the last four decades, membrane
separation technologies have enjoyed
increasing popularity in water purifica-
tion applications; however, the unique
benefits provided by these technologies
in chemical processing and industrial
wastewater reuse are only now begin-
ning to be appreciated.  Each of the four
technologies (microfiltration, ultrafiltra-
tion, nanofiltration and reverse osmosis)
has special characteristics with regard to
contaminant removal capabilities.

This paper will define the technologies,
discuss the membrane polymers and
device configurations, and detail engi-
neering design considerations in indus-
trial reuse applications.  Additionally,
several case histories will be described.

8:55 AM Prepared Discussion
Discusser: Wayne E. Bernahl, W Bernahl
Enterprises Ltd, Elmhurst, IL

9:05 AM Closure & Floor Discussion
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MONDAY
MONDAY SESSIONS • OCTOBER 20

9:20 AM The Use of Portable Exchange
Deionization Services in the Power
Industry

IWC-03-07 Paper
William Koebel, ResinTech, Inc., West
Berlin, NJ

Regional portable exchange deioniza-
tion (PEDI) service companies provide
external regeneration of exchange
tanks or user owned vessels.  This ser-
vice covers flows to several hundred
GPM and effluent quality up to mixed
bed. Power generation plants are find-
ing advantages utilizing these compa-
nies to regenerate their make-up DI
systems off-site, especially when RO
polishers are involved. Technical, eco-
nomic and environmental issues will be
discussed as well as the structure of a
regional PEDI company.

9:45 AM Prepared Discussion
Discusser: Dave Christopherson, Crown
Solutions, Dayton, OH

9:55 AM Closure & Floor Discussion

10:15-10:30 AM COFFEE BREAK IN GRAND BALLROOM

REDUCING WASTE
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MONDAY
MONDAY SESSIONS • OCTOBER 20

MEMBRANES – SYSTEM
DESIGN, OPERATION &
CLEANING

8:30-10:30AM URBAN ROOM

Session Chair: Vijay Puri, Ionex Water
Treatment, Inc.,  Ingomar, PA

IWC Representative: Paul O’Boyle,
Marley Cooling Technologies,
Pittsburgh, PA

Discussion Leader:  Paul Laverty,
Membrane Systems Corporation, San
Diego, CA

8:30 AM Designing and Fabricating Cost
Effective RO Systems

IWC-03-14 Paper
Julia Nemeth, Harn R/O Systems, Inc.,
Venice, FL; Tom Seacord, Carollo Engi-
neers, Boise, ID

Membrane technologies have histori-
cally been viewed as expensive, thus
many owners select RO systems based
on the lowest capital cost. Actually, the
most significant expense over the life of
a plant is the O&M cost.  Fabricating
membrane plants with this in mind will
ensure owners obtain the best value.

8:55 AM Prepared Discussion
Discusser: Harbans Kohli, US Filter,
Walnut, CA

9:05 AM Closure & Floor Discussion

9:20 AM Utilizing Reverse Osmosis to Recover
Waste Water from a High Purity
Water Treatment System

IWC-03-15 Paper
John Kristensen, Entergy Nuclear
Northeast, Buchanan, NY; Scott Gorry,
Ecolochem, Inc., East Hartford, CT

This paper will focus on the economic
benefits of utilizing reverse osmosis
(RO) to (1) reduce the volume of waste
water generated and, (2) minimize the
amount of city water required to main-
tain the essential inventory of high
purity demineralized (DI) water at a
North American Pressurized Water
Nuclear Power Plant.
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MONDAY
MONDAY SESSIONS • OCTOBER 20

The paper will discuss design consider-
ations and operational data of the new
RO system.  The authors will show the
new RO unit has significantly reduced
the amount of City Water required to
produce 300 gpm of DI water.  The
associated cost savings not only pay for
the additional RO unit, but also reduce
the overall cost to produce DI water.

9:45 AM Prepared Discussion
Discusser: Jeff Tate, Omexell, Inc.,
Hatfield, PA

9:55 AM Closure & Floor Discussion

10:15-10:30 AM COFFEE BREAK IN GRAND BALLROOM

MEMBRANES – SYSTEM
DESIGN, OPERATION &
CLEANING
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MONDAY
MONDAY SESSIONS • OCTOBER 20

PANEL DISCUSSION: ASME
RESEARCH COMMITTEE
ACTIVITIES AND PROJECTS

mittee is forming a task group to assess
what is known, what additional infor-
mation is needed, and determine
whether we can obtain funding to
provide answers to questions.

3:35 PM Pre Commissioning of Combined
Cycle Plants

IWC-03-13 Report
Edward Beardwood, Drew Industrial
Division of Ashland Canada Corp., Ajax,
Ontario, Canada

The ASME Research and Technology
Committee on Water and Steam in
Thermal Power Systems are in the pro-
cess of producing a document which
itemizes and outlines key issues that
require addressing to ensure a success-
ful and timely commissioning of a com-
bined cycle power plant. The generic
best practical practices will be described
in such a manner that the reader can
link the concepts to pre-design consid-
erations (i.e. minimization of compo-
nent failures, long-term maintenance
and operating costs) to ensure reliabil-
ity. The paper will outline the docu-
ment frame work, progress to date,
future needs, and a field example will
be presented.

4:00-4:15 PM COFFEE BREAK
4:15 PM Panel Discussion
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MONDAY
MONDAY SESSIONS • OCTOBER 20

ADVANCES IN
WASTEWATER
RECLAMATION

2:00-5:00PM GRAND BALLROOM

Session Chair: Lou Koenig, Zinkan
Enterprises,  Twinsburg, OH

IWC Representative: John Schubert,
US Filter, Moon Township, PA

Discussion Leader: Charles
Blankenship, Duquesne Light,
Pittsburgh, PA

2:00 PM Eight Years of Secondary Waste
Reuse In Power Production

IWC-03-17 Paper
Chuck Dale, Ionics Incorported, San
Jose, CA

The use of Municipal wastewater treat-
ment plant effluents as sources of in-
dustrial feedwater is becoming more
common.  Recent publications have
portrayed the use of secondary and
tertiary effluents as novel or recent
occurrences in the technological expan-
sion of membrane applications.  This
paper will discuss the operational expe-
riences, long-term membrane perfor-
mance and life expectancies that have
been achieved at one of the pioneering
sites for effluent reuse.

2:25 PM Prepared Discussion
Discusser:  Don Boudreau, USFilter,
Plainfield, IL

2:35 PM Closure & Floor Discussion
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2:50 PM Microfiltration System Treats Second-
ary Sewage at Eraring Power Station

IWC-03-18 Paper
Garry Craig, Eraring Energy, Dora
Creek, NSW, Australia

Case Study of the Water Reclamation
Plant at Eraring Power Station which
has been operating for over eight years
with the original membranes purifying
secondary sewage effluent for use as
boiler feedwater on a high pressure
power station. This is the longest opera-
tion of membranes in an effluent re-use
application in the world.

3:15 PM Prepared Discussion
Discusser:  Kumar Sinha, Bechtel Power,
Frederick, MD

3:25 PM Closure & Floor Discussion

3:40-4:00 PM COFFEE BREAK

4:00 PM Commissioning Challenges for a
Water Treatment Plant Designed to
Treat and Reuse Gray Water in Baja
California

IWC-03-19 Report
Kumar Jain, Fluor Daniel, Inc., Aliso
Viejo, CA; Lucina O. Equihua Albarran,
Ondeo Degremont, Mexico City,
Mexico; Angelo O. Canales Rubio, Agua
Process, Veronica Anzures, Mexico

This report reviews challenges during
commissioning/start-up of a water treat-
ment plant fed with partially treated
sewage. Biological treatment and soften-
ing are used to produce cooling tower
make-up and demineralizer water. Issues
reviewed include impacts of raw water
quality variations, reduced capacity,
operator training, and lab analysis.  In
addition results indicating problems in
lime softening are discussed. Recom-
mendations to reduce commissioning
problems are included.

4:20 PM Floor Discussion

ADVANCES IN WASTE-
WATER RECLAMATION
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ADVANCES IN WASTE-
WATER RECLAMATION

MONDAY
MONDAY SESSIONS • OCTOBER 20

4:30 PM Monitoring of Organics Removal In
High Purity Water Production From
Reclaimed Sewage

IWC-03-20 Paper
Bala Viswanath, Centre for Advanced
Water Technology, (A Div. of Singapore
Utilities Int’l.); Kiran Kekre, UPW Dept.
of the Centre for Advanced Water Tech-
nology, Singapore; Guihe Tao, UPW
Production and Recycling Department
of the Centre for Advanced Technol-
ogy, Singapore

The paper discusses the monitoring of
organics removal and feasibility study
done with advanced water reclama-
tion to recover water for industrial use
and substitute traditional water sup-
plies with high quality reclaimed wa-
ter.  The results demonstrated and
proved that UPW could be produced
reliably from reclaimed water.
[ASTM.D.5127 Type E-1-2]

4:55 PM Prepared Discussion
Discusser:  Paul Puckorius, Puckorius &
Associates, Inc., Evergreen, CO

5:05 PM Closure & Floor Discussion
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7:30am Registration desk opens,
17th Floor

COOLING WATER —
INNOVATIVE TREATMENT
AND CLEANING
APPLICATIONS FOR OPEN
AND CLOSED SYSTEMS

8AM - NOON GRAND BALLROOM

Session Chair: Jasbir Gill, PhD,
ONDEO Nalco, Naperville, IL

IWC Representative: Alan Smith,
Consultant, Pittsburgh, PA

Discussion Leader:  Paul Puckorius,
Puckorius & Associates, Inc., Evergreen,
CO

8:00 AM The On-line Removal of Inorganic
Foulants and Conversion to a State of
the Art Alkaline Cooling Water
Treatment Program at an
Independent Power Producer

IWC-03-21 Paper
George Mincar, Ashland Specialty
Chemical, Huntington, VT; Brian
Davidson, Ashland Specialty Chemcial,
Cranberry Township, PA; John Robson,
Piney Creek LP, Clarion, PA

A strategy was implemented for the on-
line removal of over three tons of inor-
ganic deposits from an open recirculat-
ing cooling water system while
maintaining corrosion protection and
preventing re-deposition.  Subse-
quently, system cleanliness and corro-
sion protection has been maintained
through the application of a state of
the art alkaline polymer program.

8:25 AM Prepared Discussion
Discusser: Gary Loretitsch, Puckorius &
Associates, Inc., Evergreen, CO

8:35 AM Closure & Floor Discussion
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TUESDAY
TUESDAY SESSIONS • OCTOBER 21

8:50 AM Chemical vs. Non-chemical Cooling
Water Treatments - a Side-by-Side
Comparison

IWC-03-22 Paper
Kevin Kitzman, Alcoa, Inc., Alcoa Center,
PA; Charles D. Blumenschein, P.E., DEE,
USFilter, Moon Township, PA; Edward
Maziarz, Alcoa, Inc., Pittsburgh, PA;
Bobby J. Padgett, Alcoa, Inc., Goose
Creek, SC; Alan Smith, Consultant, Pitts-
burgh, PA

Two non-chemical cooling water treat-
ment technologies (pulsed power and
hydrodynamic cavitations) were evalu-
ated against conventional chemical
treatment in a detailed six-month study.
The comparison was conducted at an
industrial location near Charleston, SC.
Three identical, non-contact, evapora-
tive coolers used to cool air compressor
systems were used as the test sites. The
three technologies were installed on
the 600 gpm stray water loop in these
towers.  The towers were operated at a
range of setpoints representing be-
tween 4 - 20 cycles of concentration.
Water quality, corrosion, scaling indices,
microbiological (aerobic and anaerobic
planktonic and sessile), and aquatic
toxicity data/results will be presented
for the different operating conditions.

9:15 AM Prepared Discussion
Discusser: Arthur Freedman, Arthur
Freedman & Associates, Inc., East
Stroudsburg, PA

9:25 AM Closure & Floor Discussion

9:40-10:15 AM COFFEE BREAK

COOLING WATER —
INNOVATIVE TREATMENT
AND CLEANING
APPLICATIONS FOR OPEN
AND CLOSED SYSTEMS



October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003 PAGE 27PAGE 27PAGE 27PAGE 27PAGE 27

TUESDAY
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COOLING WATER —
INNOVATIVE TREATMENT
AND CLEANING
APPLICATIONS FOR OPEN
AND CLOSED SYSTEMS

10:15 AM New Stable Biodegradable Scale
Inhibitor Formulations For Cooling
Water:  Development and Field Test

IWC-03-23 Report
Matthias Schweinsberg, W. Hater,
J. Verdes, Henkel KGaA, Dusseldorf,
Germany

Biodegradable  scale  inhibitors  with
good performance have been devel-
oped recently.  However,  biodegrada-
tion  of  inhibitors may commence
within the cooling systems as opposed
to the desired degradation after dis-
charge. A novel composition by Henkel
Surface Technologies counteracts this
effect, combining  good  biodegradabil-
ity  of  the  discharged inhibitors with
high inhibition  performance at low
concentrations in conjunction with
effective biological control.

10:35 AM Floor Discussion
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CHALLENGES AND
INNOVATIONS IN WATER
REUSE

8AM - NOON URBAN ROOM

Session Chair/Discussion Leader:
Richard Hetherington, Epicor, Inc.,
Ft. Washington, PA

IWC Representative: David
McFayden, P.Eng., Michael Baker Jr.,
Inc., Coraopolis, PA

8:00 AM Utilizing Mine Water for Aquaculture
IWC-03-24 Report

Kenneth J. Semmens and Daniel Miller,
West Virginia University, Morgantown,
WV

Water originating from coal mines has
been utilized to produce trout for the
past decade.  Net pens and raceways
are used at three acid mine discharge
treatment plants.  Four commercial
facilities utilizing groundwater flowing
from coal mines in WV produce about
700,000 lb. or rainbow trout and arctic
char annually.

8:25 AM Floor Discussion

8:50 AM Advanced Environmental Efforts in
Treating Cooling Water Systems in
the Hydrocarbon and Chemical
Process Industries

IWC-03-25 Report
Lawrence Hale, Drew Ameroid, Ashland
Speciality Chemical Co, Jurong,  Singapore

HPI and CPI manufacturers have be-
come environmentally conscious and
have undertaken efforts to conserve
water through recycling and reusing
wastewater.  Advanced water manage-
ment programs must be applied to mini-
mize and eliminate potential deposition,
scaling, microbiological fouling, and
corrosion problems.  Case histories will
describe how advanced water manage-
ment programs have allowed plants to
reduce environmental impact and main-
tain excellent production efficiencies.

9:15 AM Floor Discussion

9:40-10:15 AM COFFEE BREAK
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10:15 AM Challenges in Managing Reclaimed
Water Quality:  Perspectives from the
Supplier and End-User

IWC-03-26 Report
Dan Robinette, CH2M Hill, Englewood,
CO; Rich D’Amato, CH2M Hill, Char-
lotte, NC; Bob Holden, Monterey Re-
gional Water Pollution Control Agency,
Monterey, CA

Salinity build-up in Reclaimed Water is an
important issue to suppliers and end-
users alike. This report describes an inno-
vative modeling tool that simulates water
quality for an entire wastewater distribu-
tion system.  A case history is presented
on how the tool is being used to develop
a salinity management strategy.

10:35 AM Floor Discussion

10:45 AM New Process In Reusing Produced
Wastewater

IWC-03-27 Report
Craig J. Brown, Eco-Tec, Inc., Pickering,
Ontario, Canada; Guihali Li, Huayi Envi-
ronmental Engineering Co., Ltd., Panjin
Liaoning, China; Adriann Van Der Beek,
Nijhuis Water Technology, Richmond
Hill, Ontario, Canada; Jon H. Xiao,
Andmir Environmental Hi-Tech Inc.,
North York, Ontario, Canada

In 2002, a new facility at the Liaohe
Oilfield in China was started up to treat
and recycle 20,000 m³/day of produced
wastewater. Due to the unique water
composition and very strict treatment
requirements, DAF units and Micro Media
Filters have been designed to overcome
significant challenges.  In this paper,
configuration of the system will be de-
scribed.  Emphasis will be placed on
operating performance and the results of
the more significant experiments.

11:10 AM Floor Discussion

CHALLENGES AND INNOVA-
TIONS IN WATER REUSE
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RO MEMBRANES —
NEW TECHNOLOGIES
& APPLICATIONS

8AM - NOON MONONGAHELA ROOM

Session Chair:  Wayne E. Bernahl, W
Bernahl Enterprises Ltd.,  Elmhurst, IL

IWC Representative: Joseph Loftis,
Pittsburgh, PA

Discussion Leader:  Jantje Johnson,
The Dow Chemical Company, Sugar
Land, TX

8:00 AM Economy of Scale:  Large Membrane
Modules for Degasification &
Purification

IWC-03-28 Paper
Amit Sengupta, Beth Kitteringham, and
Charles J. Runkle, Membrana-Charlotte,
Charlotte, NC

A membrane contactor that can pro-
cess 60% more water than current
designs has been developed for CO

2
,

O
2
, and other volatile gas removal from

water without chemical addition.
Larger contactors reduce overall Mem-
brane System sizes and cost/through-
put ratios, making them even more
desirable than conventional vacuum
towers and forced draft deareators.

8:25 AM Prepared Discussion
Discusser: Peter Cartwright, PE,
Cartwright Consulting Co., Minneapolis,
MN

8:35 AM Closure & Floor Discussion

8:50 AM Optimizing the Performance of an
RO System Containing the Newest
Generation of Low Pressure RO
Membranes

IWC-03-29 Paper
Rich Franks, Hydranautics, Oceanside, CA

With the introduction of the newest
generation of ultra-low pressure RO
membranes comes the need for optimi-
zation. Using modeling and test data,
this paper will consider system design
options to take full advantage of the
membrane’s high rejection and energy
saving capabilities.
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COOLING WATER — I & A

2PM - 5PM GRAND BALLROOM

Session Chair/Discussion Leader:
Douglas B. Dewitt-Dick, Ashland Specialty
Chemical Company,  Portland, TX

IWC Representative: Fred Potthoff,
Kroff Chemical Company, Pittsburgh, PA

2:00 PM Metallurgical Examination of Cooling
Water Equipment Failures

IWC-03-30 Paper
Stephen McIntyre and Dunn Joseph
Hofilena, Ashland Specialty Chemical
Co. - Drew Industrial Division, Boonton,
NJ; Douglas B. Dewitt-Dick, Ashland
Specialty Chemical Company, Portland,
TX

Corrosion damage can lead to untimely
production upsets and costly heat ex-
changer equipment failures.  This paper
provides a brief overview of common
cooling water corrosion mechanisms.
Several case histories illustrate the
laboratory’s role in establishing the true
root cause of failure and achieving
effective corrective actions.

2:25 PM Prepared Discussion
Discusser:  Mehrooz Zamanzadeh, Ph.D,
Pittsburgh, PA

2:35 PM Closure & Floor Discussion



October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003 PAGE 33PAGE 33PAGE 33PAGE 33PAGE 33

TUESDAY
TUESDAY SESSIONS • OCTOBER 21

2:50 PM Part per Billion ( � g/L) Determination
of Chlorine in Cooling Water
Discharge and Feed Water

IWC-03-31 Report
Richard Presley, Hach Company,
Loveland, CO

The MCL (maxium contamination limit)
for residual chlorine in cooling water
discharges is in many locations being
driven below 20 ppb when NPDES
permits are renewed.  This report will
include a comparison of residual chlo-
rine test methods and instrumentation
options, plus a review of MDL (method
detection limit) calculation require-
ments and the difficulties these impose.

3:10 PM Floor Discussion

3:40-4:00 PM COFFEE BREAK

4:00 PM An Innovative Approach To High
Rate Softening

IWC-03-47 Paper
Charles D. Blumenschein, P.E. DEE,
USFilter - North American Technology
Center, Moon Township, PA; Kashi
Banerjee and Erica Blumenschein, US
Filter Corp., Pittsburgh, PA; Mark
DiNardo, US Filter Corp., Pittsburgh, PA

The USFilter North American Technol-
ogy Center conducted a laboratory-
scale study to determine the viability of
the ACTIFLO®, a ballasted sand floccu-
lation technology for treating hard
wastewater.  USFilter foresaw a need
for a high rate softener for treating
industrial wastewater, especially in the
power industry. The ballasted sand
flocculation system was investigated for
its potential positive impact on treat-
ment time and effluent quality.

This report presents the findings of the
bench-scale study.  The study was con-
ducted in three phases.  The first phase
treated a calcium-based influent, the
second dealt with magnesium and
silica, and the third was a combination
of the three.

COOLING WATER — I & A
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COOLING WATER — I & A

It was found that the system has a good
potential for use as a high rate softening
technology.  The study showed that the
system was able to perform under a
variety of concentrations and process
conditions.  The system reduced cal-
cium concentrations to less than 14
mg/L (as Ca+2), and magnesium concen-
trations to less than
12 mg/L (as Mg+2), while maintaining a
clarifier overflow rate of 20-25 gpm/ft2.
The system was also able to reduce TSS
and turbidity in the wastewater while
maintaining the same overflow rate.

Additionally, the concentrations of total
and dissolved calcium and magnesium
ions in the clarified water were similar.
This indicates that the system is able to
remove almost all of the particulates
formed during the softening process.

4:25 PM Prepared Discussion
Discusser: Jim Dromgoole, Fort Bend
Services, Stafford, TX

4:35 PM Closure & Floor Discussion



October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003 PAGE 35PAGE 35PAGE 35PAGE 35PAGE 35

TUESDAY
TUESDAY SESSIONS • OCTOBER 21

DESIGN AND
MAINTENANCE
OF STEAM SYSTEMS

2PM - 5PM URBAN ROOM

Session Chair: Kumar Sinha, Bechtel
Power, Frederick, MD

IWC Representative: Andrew
Calderwood, Pittsburgh, PA

Discussion Leader:  Kenneth J.
Kallfisch, Washington Group
International, Princeton, NJ

2:00 PM The Application of Simulation and
Expert Systems to Water Treatment
In Power Plants and Industrial Steam
Cycles

IWC-03-32 Paper
Peter Millett, Joe Bates, Dennis Hussey,
iSagacity, Half Moon Bay, CA

The authors describe several case stud-
ies of successful implementations of
simulation technology and expert sys-
tems in power plants.  Emphasis is
placed on the benefits achieved by the
plant which include; early detection of
equipment problems, optimization of
chemical usage, and improved decision
making as a result of the technology.

2:25 PM Prepared Discussion
Discusser: Otakar Jonas, Jonas, Inc.,
Wilmington, DE

2:35 PM Closure & Floor Discussion

2:50 PM From Raw Water Analysis to Steam
Purity — Challenges and Solutions

IWC-03-33 Paper
Julius Isaac, Lawrence Gasper, Kumar
Sinha, Bechtel Power Corporation,
Frederick, MD

Today’s water treatment system de-
signer, end-user, and everyone in be-
tween face many challenges in achiev-
ing the desired water quality and steam
purity with the available water sources
and treatment technologies.  In this day
and age, water sources are getting more
and more scarce and “nasty” in terms of
quality.  The major challenges are to
obtain the proper design basis without
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over- or under-specifying, implement the
best, most suitable and cost-effective
technology, achieve water and steam
purity consistently, assure plant equip-
ment life at or above expectations and
insure environmental compliance.

3:15 PM Prepared Discussion
Discusser: James Bellows, Siemens
Westinghouse, Orlando, FL

3:25 PM Closure & Floor Discussion

3:40-4:00 PM COFFEE BREAK

4:00 PM Chemical Cleaning A Boiler —
An Overview

IWC-03-34 Paper
Mo Majnouni, Aramco Service Com-
pany, Houston, TX; Arif E. Jaffer, Baker
Petrolite Corporation, Sugar Land, TX

The internal surfaces of a boiler in con-
tact with water and steam must be kept
clean and free of deposits to assure
efficient heat transfer in the generation
of steam.  The paper discusses when
and how to chemically clean a boiler.
There are several methods that can be
used to determine the need to chemi-
cally clean a boiler.  The high heat flux
designed boiler tube surfaces mainly
consist of magnetite and copper.  The
paper outlines cost effective cleaning
solvents for chemically cleaning boilers
with magnetite and copper deposits.
The chemical cleaning has to be well
planned and a criterion for determining
the success of a chemical cleaning
procedure and the effectiveness of the
solvent in dissolving the deposit is cov-
ered in detail.

4:25 PM Prepared Discussion
Discusser: Mark Janick, Bechtel Power
Corp., Frederick, MD

4:35 PM Closure & Floor Discussion

DESIGN AND MAINTENANCE
OF STEAM SYSTEMS
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EDI SYSTEMS —
TECHNOLOGY &
EXPERIENCE

2PM - 5PM MONONGAHELA ROOM

Session Chair: William E. Bornak, RTI,
Richboro, PA

IWC Representative: Edward
Maziarz, Alcoa, Pittsburgh, PA

Discussion Leader:  William S. Miller,
Ecolochem, Inc., Norfolk, VA

2:00 PM Basis for Characterization of
Performance of EDI Devices

IWC-03-35 Report
John H. Barber, David F. Tessier, E-Cell
Corportion (a GE Betz Company),
Ontario, Canada

Reverse osmosis followed by EDI is
specified in an increasing number of
industrial water systems.  Several differ-
ent EDI technologies are currently
available to water treatment compa-
nies. The present report provides a
consistent basis for comparing EDI
technologies, taking into account key
design and operating parameters.

2:20 PM Floor Discussion

2:30 PM Improvement in Power Plant Water
Quality Utilizing EDI:  Case Studies at
Two New Power Plants

IWC-03-36 Paper
Ted Prato, Ionics, Inc., Watertown, MA;
Brian Ahern, Maine Independence
Power Plant; Jeff Purvis, Hinds Energy

Two mobile ultrapure water treatment
systems have been supplying all of the
ultrapure make-up water needs of two
new gas-fired power plants located in
the eastern U.S.  These new systems,
replacing aging, inefficient water treat-
ment systems, incorporate the now-
familiar triple membrane concept fol-
lowed by mixed bed ion exchange.

This paper will show operating data
from these case study BOO systems,
primarily focusing on specific ion re-
moval by membrane treatment units
and on performance of the EDI units.
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2:55 PM Prepared Discussion
Discusser: Cheryl G. Sawyer, Cogentrix,
Suffolk, VA

3:05 PM Closure & Floor Discussion

3:40-4:00 PM COFFEE BREAK

4:00 PM Field Experience with New CEDI
Module Design

IWC-03-37 Report
Jonathan Wood, US Filter, Lowell, MA;
Dennis Blackbourn, Wisconsin Power &
Light, Cassville, WI; Erin Westberg,
Alliant Energy, Cedar Rapids, IA

A new CEDI module design employs
advances such as O-ring seals, layered
resin beds, and resin-filled reject com-
partments to prevent external leaking,
reduce electrical resistance and simplify
system design. This report describes a
system operating at a power plant for
about two years in place of a counter-
current demineralizer.

4:20 PM Floor Discussion

EDI SYSTEMS – TECHNOLOGY
& EXPERIENCE
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7:30am Registration desk opens,
17th Floor

7:30-8:00 AM COFFEE SERVED

INTEGRATED WATER
MANAGEMENT TO ACHIEVE
ZERO LIQUID DISCHARGE

8AM - NOON URBAN ROOM

Session Chair: Wayne C. Micheletti,
Wayne C. Micheletti, Inc.,
Charlottesville, VA

IWC Representative: Edward
Maziarz, Alcoa, Pittsburgh, PA

Discussion Leader: Thomas J. Feeley,
III, QEP, U.S. Dept. of Energy- Nat’l.
Energy Tech. Lab., Pittsburgh, PA

8:00 AM Nanofiltration Followed by Reverse
Osmosis of Cooling Water Blowdown
to Achieve Zero Liquid Discharge

IWC-03-38 Paper
Peter Eriksson, GE Osmonics, Vista, CA;
Ian Scarth, GE Betz, Regina, SK, Canada;
William K. Taylor, Saskferco Products,
Inc., Belle Plaine, SK, Canada

The presentation describes pilot plant
testing and performance of a full-scale
membrane system, consisting of
nanofiltration followed by reverse os-
mosis, for concentration of cooling
water blowdown. Problems that arose
were organics in the demineralized
water that fouled the RO membrane,
and an increase in the silica concentra-
tion in the feed.

8:25 AM Prepared Discussion
Discusser: William Moore, Calpine,
Houston, TX

8:35 AM Closure & Floor Discussion
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8:50 AM Process Selection for Power Plant
ZLD Systems

IWC-03-39 Paper
Charles Fritz and Michael Preston, Black
& Veatch Corporation, Overland Park,
KS

Processes traditionally employed to
achieve zero liquid discharge, either
individually or in combination, include
brine concentrators, crystallizers, mem-
brane processes, and evaporation ba-
sins.  A comprehensive engineering
analysis is essential for  selection of the
most practical and cost effective ap-
proach.  This paper addresses the selec-
tion process from the perspective of a
power plant

9:15 AM Prepared Discussion
Discusser:  Wayne Micheletti, Wayne
Micheletti, Inc., Charlottsville, VA

9:25 AM Closure & Floor Discussion

9:40 AM Integrated Approach to Water/Waste-
water Treatment at a Zero Discharge,
Combined Cycle Power Plant

IWC-03-40 Paper
Dave Ciszewski, Ionics RCC, Bellevue, WA

This paper discusses the design, start-
up, and operating experiences of se-
lected integrated water/wastewater
treatment systems at power plants.
Typically, the cooling tower treatment,
demineralizer, and zero liquid discharge
(ZLD) equipment are specified and
designed independently for new plants.
This paper presents case studies with
integrated treatment systems.

10:05 AM Prepared Discussion
Discusser: Dr. Ron Neufeld, University
of Pittsburgh, Pittsburgh, PA

10:15 AM Closure & Floor Discussion

INTEGRATED WATER
MANAGEMENT TO ACHIEVE
ZERO LIQUID DISCHARGE
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7:30-8:00 AM COFFEE SERVED

TARGETING
CONTAMINANTS – PROCESS
AND WASTE STREAMS

8AM -NOON MONONGAHELA ROOM

Session Chair/Discussion Leader:
James Dromgoole, Fort Bend Services,
Inc., Stafford, TX

IWC Representative: Mark
Cheresnowsky, Consultant, Gloucester,
VA

8:00 AM Boron Removal with Ion Exchange
Resin

IWC-03-41 Report
Donald Downey, The Purolite Com-
pany, Kitchener, Ontario, Canada;
Michael Wunsch, Ondeo Industrial
Solution GmbH (Degremont), Stuttgart,
Germany

This technical report will present data
from a number of key studies using
chelating ion exchange resin for effec-
tive and efficient boron removal.  The
first being a project of treating waste-
water from a power plant in Turkey,
which had a boron level of 30 ppm,
next 100 ppm boron removal from
water from the Dead Sea for drinking
water in Jormag, and the last an
ultrapure water pilot study to remove
low levels of boron down to non-de-
tectable levels. The report will share
data on effects of pH, interference
from other competing ions and best
methods of resin regeneration. The
ultrapure study will also demonstrate
low levels of TOC obtainable from a
chelating resin.

8:20 AM Floor Discussion
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8:30 AM THM Destruction by UV/Ozone in RO
Permeate to Facilitate Removal
Downstream be Ion Exchange

IWC-03-42 Report
Jason Bufe, Ecolochem, Inc., East Hart-
ford, CT

This paper will focus on the use of UV/
ozone to facilitate the removal of
Trihalomethanes (THMs) in reverse
osmosis (RO) permeate by downstream
ion exchange to meet increasingly
tighter organic carbon specifications at
a northeastern nuclear power plant.

8:50 AM Floor Discussion

9:00 AM Arsenic Reduction From a
Contaminated Cooling Tower Basin

IWC-03-43 Paper
Bill Saulsberry, Ecolochem, Inc.,
Baytown, TX; Richard Mode,
Ecolochem, Inc., St. Peters, MO

This paper will focus on arsenic reduc-
tion from a contaminated cooling
tower basin by coagulation/filtration
followed by ion exchange to meet a
less than 50 ppb discharge limit. The
arsenic removal system discussed will
consist of ferric chloride introduction,
granular activated carbon, and strong
base anion in the chloride form.

9:25 AM Prepared Discussion
Discusser:  James Dromgoole, Fort
Bend Services, Inc., Stafford, TX

9:35 AM Closure & Floor Discussion

TARGETING
CONTAMINANTS – PROCESS
AND WASTE STREAMS



October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003October 19-23, 2003 PAGE 43PAGE 43PAGE 43PAGE 43PAGE 43

WEDNESDAY
WEDNESDAY SESSIONS • OCTOBER 22

7:30-8:00 AM COFFEE SERVED

FEEDWATER TREATMENT

8AM - NOON GRAND BALLROOM

Session Chair: Deborah Bloom,
ONDEO Nalco Company, Naperville, IL

IWC Representative: David Simon,
Cyrus Rice Water Consultants,
Pittsburgh, PA

Discussion Leader:  James Robinson,
GE Betz, Trevose, PA

8:00 AM 15 years of Crud, Corrosion, and
Oxygen Control using Carbohyrazide
in Boiler Feedwater at a 480 MW
Power Plant

IWC-03-44 Paper
Philip Hazen, Texas Municipal Power
Agency, Bryan, TX; Vance Lumme,
Ondeo Nalco, Houston, TX

Since 1988, a 3,340,000 lb/hr, 2800 psi
boiler has used carbohydrazide for
water treatment to replace toxic and
carcinogenic hydrazine.  Problems with
carbohydrazide  were studied and
successfully handled.  Testing over the
years has established detailed histories
of control information.  This paper
summarizes solutions to these problems
with amply documented results.

8:25 AM Prepared Discussion
Discusser: Tony Selby, Water
Technology Consultants, Inc.,
Evergreen, CO

8:35 AM Closure & Floor Discussion
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8:50 AM Troubleshooting Water Treatment
Systems

IWC-03-45 Paper
Mark Janick, PE, Allan Farber, and P.
Kumar Sinha, Bechtel Power Corp.,
Frederick, MD

All too frequently during startup, the
water treatment system does not per-
form as specified or designed.  There
are many factors that contribute to
these startup problems.  Some of the
more common sources of problems are:

• Water quality changes

• System hydraulics

• System was designed for a “a single
operation point only”

• Equipment or mechanical failures

• Stretched resources

• Schedules

This paper will provide a review water
treatment system designs, and then the
on-going troubleshooting steps re-
quired to provide a fully functional and
operating system.

9:15 AM Prepared Discussion
Discusser: David Daniels, M+M
Engineering, Austin, TX

9:25 AM Closure & Floor Discussion

FEEDWATER TREATMENT
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9:40 AM Does Your Deaerator Really Work?
IWC-03-46 Paper

Jack B. Pratt, SIP Consultants, Inc. -
Consultant to Altair Equipment Co.,
Inc., Ft. Worth, TX; Orin Hollander,
Ph.D., Holland Technologies, Inc.,
Jamison, PA

All deaerators are not created equal.
Internal design can greatly affect the
extent to which oxygen can be re-
moved, at minimum operating cost.

Design should encompass the worst
water conditions to be encountered,
not some idealized parameters.

Proper initial selection can eliminate
attempts to make design correction in
the field.

10:05 AM Prepared Discussion
Discusser: Robert Holloway, Holloway
Associates, Etobicoke, Ontario, Canada

10:15 AM Closure & Floor Discussion

FEEDWATER TREATMENT
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ION EXCHANGE RESIN EFFICIENCY:
HOW TO GET MORE WATER FOR LESS
MONEY FROM YOUR DEMINERALIZER

1PM-5PM HEINZ ROOM

Presenter: William E. Bornak, RTI, Richboro, PA

Course Overview:
This workshop starts with a review of the fundamental
steps in ion exchange demineralization:  resin structure,
active group reactions, service — regeneration, water qual-
ity. Then the service characteristics are examined in detail,
identifying ways to extend run length. The bulk of the
workshop is devoted to the regeneration sequence. Each
step is reviewed for water savings, chemical savings, de-
sign change options, conversion to new technology. Ancil-
lary topics include pretreatment options, keeping resin
clean, resin analysis, and guidelines for “clean or replace?”
Participants are invited to bring recent resin analyses to the
workshop for discussion.

About the Instructor:
William Bornak has specialized in water treatment for 32
years, developing particular expertise in resin- and mem-
brane-based demineralization for high pressure boilers and
the microelectronics industry. His consulting business,
Aqueous Solutions, is known for troubleshooting systems
in dire circumstances, and greatly increasing the efficiency
and reliability of faltering plants. He is renown for present-
ing high-impact training seminars that increase productiv-
ity in a plant environment. In 2001 he formed a new cor-
poration, Recirculation Technologies Inc (RTI) with former
Betz vice president, Bob Finley, to purchase the mobile
resin cleaning operation from the company. Since then,
they have revitalized the business and pioneered new
technology in on-site membrane cleaning.

A member of several technical societies, Bill has lectured
extensively in North and South America, Europe, Asia and
the Middle East. He has published numerous papers on
specialized topics in water chemistry and ion exchange.

Trained as an analytical chemist, he graduated with a B.A.
in chemistry from LaSalle University in Philadelphia and did
graduate work in biochemistry at the University of Pennsyl-
vania. He has worked in ion exchange for both Rohm and
Haas and (then) Betz Laboratories, where he was water
plant consultant and training director.
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MEMBRANE SYSTEM DESIGN

1PM-5PM VANDERGRIFT ROOM

Presenter: Peter S. Cartwright, Cartwright Consulting Co.,
Minneapolis, MN

Course Overview:
The crossflow pressure-driven membrane separation tech-
nologies of microfiltration, ultrafiltration, nanofiltration and
reverse osmosis have come of age as popular water purifi-
cation technologies. Too often, they are sold as “black
boxes” by manufacturers who are reluctant to reveal the
technical details behind these processes. This workshop
will emphasize the membrane technologies of
nanofiltration and reverse osmosis (the most technically
challenging) to train engineers in the design of these sys-
tems. The workshop is based on the interactive dynamics
of small group problem solving as a collaborative activity.

Feed water analyses and other important parameters will
be provided for each problem.  Prior to the presentation of
the problems, basic design data will be provided including,
a discussion of the application of this data.  Time will be
allocated to solve each problem then, the solution will be
discussed in detail. This workshop is intended to provide
the attendee with the tools to better understand the engi-
neering design of membrane separation technologies to
enable him/her to more intelligently prepare specifications
and other documentation of relevance. It is assumed that
each participant has at least a basic understanding of
membrane technology and will have a calculator at the
workshop.

About the Instructor:
Peter has a bachelor’s degree in chemical engineering
from the University of Minnesota (1961) & is a registered
Professional Engineer in the states of Minnesota, Pennsyl-
vania, and Vermont.

He entered the water industry in 1974 as director of sales
& marketing for a major manufacturer of membrane ele-
ments & systems. In 1980 Peter formed his own consulting
engineering business.

Peter Cartwright specializes in both marketing and techni-
cal consulting in high technology separation prosesses for
water purification, wastewater treatment, and food/chemi-
cal processing applications. With expertise encompassing
virtually all treatment technologies, his clients include
manufacturers desiring to produce complete water treat-
ment systems or components thereof. Typical applications
range from point-of-use/point-of-entry drinking water units
to ultra high purity waters system, to effuent treatment
applications. Peter provides complete design, construction,



PAGE 48PAGE 48PAGE 48PAGE 48PAGE 48 64th Annual IWC64th Annual IWC64th Annual IWC64th Annual IWC64th Annual IWC

MEMBRANE TROUBLESHOOTING

8AM-NOON VANDERGRIFT ROOM

Presenter: Peter S. Cartwright, Cartwright Consulting Co.,
Minneapolis, MN

Course Overview:
As a follow-up to the “Membrane System Design Work-
shop”, this workshop will address operation and mainte-
nance issues associated with reverse osmosis and
nanofiltration systems. This workshop is designed to help
membrane system designers and operators address system
operation and maintenance issues and to provide the tools
to optimize system performance.

THURSDAY
WORKSHOPS • OCTOBER 23

installation and operating services covering the entire
spectrum of water purification, wastewater treatment and
environmentally conscious manufacturing. In addition, he
offers complete training and education programs in all
areas of water treatment.

He has authored dozens of articles, written several book
chapters, presented over 125 lectures in conferences
around the world, and has been awarded three patents.
He is a member of the Technical Review Committee for
Water Conditioning and Purification magazine and is on
the Conference Advisory Board for the annual BCC Mem-
brane Technology/Separations Planning Conference. Peter
is a 2001 recipient of the Award of Merit from the Water
Quality Association.

WEDNESDAY
WORKSHOPS • OCTOBER 22

MEMBRANE SYSTEM DESIGN
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Exhibit Hall Hours
Sunday Hours: 5PM to 8PM
Monday Hours: Noon-2PM, 4:30-7PM
Tuesday Hours: Noon-2PM

ABB Inc.
BOOTH NUMBER: 24

Contact: Andy Szeto
Phone: 775-883-4366
Fax: 775-883-4373
Email: andy.szeto@us.abb.com
Website: www.abb.com/instrumentation

ABB manufactures analyzers for the process, environmen-
tal, power generation and food industries. We have an
unparalleled record of innovation in the field of analytical
measurements. Our capability embraces one of the largest
analytical instrument and sensor portfolios, which includes
pH, conductivity, dissolved oxygen, turbidity, nitrogen,
sodium, silica, and phosphate.

AMBI-Design Incorporated
BOOTH NUMBER: B

Contact: Shan S. Sundaram, PE, President
Phone: 815-964-7568
Fax: 815-654-3540

Ambi-Design, Inc. designs, engineers and builds custom
designed large water treatment, chemical purification/
recovery and wastewater treatment systems.  ADI is a
leading expert in system retrofits and fabrication of internal
distributors (CPVC, SST, Alloy 20, Hastelloy C-276) with
polypropylene and wedgewire screens

Aquatech International Corporation
BOOTH NUMBER: 7

Contact: Karin L. Brightwell
Phone: 724-746-5300
Fax: 724-746-5359
Email: aic@aquatech.com

Let Aquatech be your single source for all of your water
treatment needs. For over two decades, Aquatech has
provided industry worldwide with proven water and
wastewater treatment systems.

We are committed to maintaining technical leadership in:
Raw Water Treatment, Ion Exchange, Membrane Systems,
Wastewater Recycle/Reuse, Industrial Concentration, Zero
Liquid Discharge, Desalination.

As a licensee of the patented HERO™(High Efficiency Re-
verse Osmosis) Technology, we can offer economically
competitive solutions for stringent environmental Zero
Liquid Discharge constraints.
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Dionex Corporation
BOOTH NUMBER: 18

Contact: Angie Jinks
Phone: 408-481-4275
Fax: 408-735-9413
Email: angie.jinks@dionex.com
Website: www.dionex.com

Ion Chromatographic solutions for water and chemical
analysis. The latest advances in ultra low-level detection of
anions, cations and transition metals using the Dionex
Reagent-Free™ eluent generation technology. Dionex will
feature the ICS-2000 (winner of Pittcon 2003 Editors
Choice Award for Best New Product), DX- 800 and Eluent
Generator analytical instruments for the analysis of pure
water, power matrices, wastewater and process chemicals.

Ecodyne Limited
BOOTH NUMBER: 4

Contact: Paul Kitchen
Phone: 905-332-1404
Fax: 905-332-6726
Email: info@ecodyne.com
Website: www.info@ecodyne.com.

Ecodyne designs and manufacturers water treatment
equipment and systems worldwide. Ecodyne offers
deaerators, ion exchange equipment, reverse osmosis
systems and EDI technology as well as cooling tower de-
sign, construction, upgrades and repairs. Principal markets
include power generation, oil and gas, chemical, pulp and
paper as well as municipal potable water.

Ecolochem, Inc.
BOOTH NUMBER: 5

Contact: Paul C. Hoppenjans, Marketing Services
Manager

Phone: 757-855-9000
Fax: 757-855-2300
Email: sales@ecolochem.com
Website: www.ecolochem.com

Outsourced high purity systems for emergency, supple-
mental, and long-term use.  Ecolochem’s DeltaFlow® sys-
tem produces ultrapure water without chemicals.  Join us
to discuss Securetech™ technology upgrades, Priority Ser-
vice Program, a new technology for condensate polisher
regeneration, and “High Purity Security” available only
through Ecolochem.
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Eco-Tec Inc.
BOOTH NUMBER: 2

Phone: 905-427-0077
Fax: 905-427-4477
Email: ecotec@eco-tec.com
Website: www.eco-tec.com

Eco-Tec Inc. designs and manufactures economical, high
performance, fully automated, integrated water treatment
systems — including demineralization, filtration, reverse
osmosis, condensate polishing and softening systems used
in new and retrofit power generation and process steam
applications.

With over 1,000 installations worldwide, Eco-Tec is a leader
in advanced ion exchange technology. The patented
Recoflo process reduces installation and operating costs,
prolongs resin life and maintains high product purity.

IWC exhibit highlights:
The Spectrum Micro Media Filter economically produces
exceptional quality (less than 0.1NTU) filtrate for ion ex-
change or reverse osmosis systems.

The TriFlo Demineralizer produces the very high purity
water (conductivity of less than 0.1 microseimens/cm con-
ductivity) in a single process unit from feedwaters contain-
ing up to 450 ppm of total dissolved solids.

Electropure EDI
BOOTH NUMBER: 9

Contact: Michael Snow
Phone: 949-770-9347
Fax: 949-770-9209
Email: msnow@electropure-inc.com
Website: www.electropure-inc.com

“High Technology Water(sm)” Electropure sells high-quality
electrodeionization modules to qualified OEM system inte-
grators worldwide. With the XL™product line, simple and
reliable EDI systems can be built with any capacity, from
1/2 GPM to over 1,000 GPM. EDI is used for producing USP
pharmaceutical, power generation, and electronics high
purity water.
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Environmental Dynamics Corp. —
EDC Water Treatment
BOOTH NUMBER: 15

Contact: Terry Dillman
Phone: 262-736-4211
Fax: 262-736-4214
Email: edcw@hughestech.net
Website: www.edcw.com

Complete line of water treatment service and equipment
including filtration, ion exchange, EDI, and reverse osmosis
for production of pure water for the power, pharmaceuti-
cal, semiconductor, and other industries.

Graver Water Systems, Inc.
BOOTH NUMBER: 4

Contact: Robert Applegate
Phone: 908-653-4200
Fax: 908-653-4300
Email: rapplegate@graver.com
Website: www.graver.com

Graver Water Systems, Inc. designs and manufacturers
water and wastewater treatment equipment and systems.
Graver’s engineers are knowledgeable in pretreatment,
degasification, hot lime softening, boiler make-up, conden-
sate polishing, wastewater treatment, cooling water treat-
ment, and oil/water separation for industrial plants and
electric utilities on a global basis.

Hach Company
BOOTH NUMBER: 33

Contact: Steve Krchnavy
Phone: 800-227-4224
Fax: 970-669-2932
Website: www.hach.com

Hach Company provides advanced analytical systems and
technical support for water quality testing, with solutions for
lab, process, and field.  Our systems are designed to simplify
analysis, and include: complete, easy-to-follow methods,
high-quality prepared reagents, accurate instrumentation,
life-time technical support.  Hach preprogrammed instru-
ments and prepared, pre-measured reagents save time and
reduce the chance of error.  Our products are in use around
the world, simplifying analysis with reliable, accurate results.
For more information, visit us at www.hach.com.
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Ionics, Incorporated
BOOTH NUMBER: 10

Contact: William T. Harvey
Phone: 617-926-2500
Fax: 617-926-4304
Email: sales@ionics.com
Website: www.ionics.com

Ionics is a water treatment powerhouse, providing our
customers with the right water treatment solutions that
help you operate efficiently and cost-effectively.  We offer a
broad range of membrane-based and thermal water treat-
ment technologies including Ionics EDI, RO, UF, Evapora-
tion and Crystallization.  Ionics provides a host of financing
and service options.

IonPure Technologies, Inc.
BOOTH NUMBER: 19

Contact: Stefan M. Abramo
Phone: 978-614-7521
E-Mail: abramos@usfilter.com
Website: www.ionpuretech.com

Ionpure Technologies, Inc. is a company devoted to the
development and commercialization of Continuous Electro
— Deionization (CEDI) products. With over 14 years of expe-
rience in delivering CEDI products, and in excess of 200
years of CEDI R&D experience, Ionpure Technologies re-
cently launched the “Ionpure” branding effort to introduce
and sell the LX Series of products to third party OEM’s. At
IWC, Ionpure Technologies (www.ionpuretech.com) will
introduce the new VNX Series of CEDI module developed
for high flow CEDI applications.

iSagacity
BOOTH NUMBER: 23

Contact: Peter Millett
Phone: 650-726-7877
Website: www.isagacity.com

iSagacity is a leading provider of intelligent web-based
monitoring and water chemistry simulation software for
the process industries. Our proven water chemistry tech-
nology, based on technology from EPRI, has been used to
solve demanding problems in the power industry for over
10 years. iSagacity provides custom software and turnkey
systems for OEM’s and end users.
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Neptune Chemical Pump Co., Inc.
BOOTH NUMBER: 26

Contact: Tom O’Donnell
Phone: 215-699-8700
Fax: 215-699-8795
Email: tomo@neptune1.com

Neptune Chemical Pump Company manufactures a com-
plete line of chemical metering pumps, portable mixers and
chemical injection accessories. Manufactures standard and
custom chemical feed systems.

Omexell, Inc.
BOOTH NUMBER: 35

Contact: Jeff Tate
Phone: 215-631-7035
Fax: 215-631-7034
Email: jtate@omexgroup.com
Website: www.omexell.com

Omexell, Inc. is a USA Corporation based in Houston,
Texas.  Omexell, Inc. is a division of Omex Group Ltd.,
which is a privately held international association of manu-
facturing and service companies. The Omex Group’s pri-
mary industries of focus are; chemical manufacturing,
petroleum services, environmental engineering, water
treatment systems, electrodeionization (EDI) for high-purity
water, and international trade. Our business strength relies
on providing quality products and innovative technologies.
Omex Group is growing rapidly, and employs over 400
people worldwide.

PennWell
BOOTH NUMBER: 1

Contact: Shirley Wilson
Phone: 918-831-9447
Fax: 918-831-9834
Email: shirleyw@pennwell.com
Website: www.pennwell.com

PennWell will showcase its Industrial WaterWorld and
Power Engineering Magazines. Industrial WaterWorld
serves the industrial process and wastewater market in the
United States and Canada. Power Engineering covers the
power generation industry, with recurring features on
water treatment systems for various power plant applica-
tions (boilers, HRSGs, cooling towers, etc.).
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Portacel Inc.
BOOTH NUMBER: 32

Contact: Stew Griest
Phone: 281-363-2091
Fax: 281-364-7169
Email: sgriest@compuserve.com
Website: www.portacel.com

Portacel designs and manufactures equipment to serve the
water disinfection markets. We offer complete systems for
chlorination/dechlorination of water and wastewater
treatment facilities, including both gas and liquid supply.

ProMinent Fluid Controls, Inc.
BOOTH NUMBER: 22

Contact: Susan Heizler
Phone: 412-787-2484
Fax: 412-787-0704
Email: sales@prominent.com
Website: www.prominent.cc

ProMinent Fluid Controls, Inc. is a global manufacturer of
chemical metering pumps, measurement and control in-
strumentation, disinfection systems and custom designed
chemical feed systems.

Purolite Company
BOOTH NUMBER: 17

Contact: Jim Sabzali
Phone: 800-343-1500
Fax: 610-668-8139
Email: JSabzali@puroliteusa.com
Website: www.puroliteusa.com

Purolite is the world leading in ion exchange manufactur-
ing capabilities. With international manufacturing loca-
tions, world class research facilities, and engineering
personel located around the world, we can supply AND
service any resin requirement.

ResinTech, Inc.
BOOTH NUMBER: 27

Contact: Frank DeSilva, National Sales Manager
Phone: 856-768-9600
Fax: 856-768-9601
Email: ixresin@resintech.com
Website: www.resintech.com

ResinTech is a manufacturer and supplier of ion exchange
resins, activated carbon and Aries cartridges. This year
ResinTech is showcasing their ULTRA line of pre-regener-
ated and mixed bed resins, including ResinTech MBD-
ULTRA, the highest purity effluent mixed bed resin avail-
able. ResinTech MBD-ULTRA is the product of choice for
use in semiconductor, pharmaceutical, and ultrapure appli-
cations that demand low TOC, high resistivity water.

Don’t miss the ResinTech sponsored 17th Annual Fun Run
Tuesday morning!
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Rohm and Haas Company
BOOTH NUMBER: 3

Contact: Claire Murphy
Phone: 215-592-2557
Fax: 215-409-4534
Email: clairemurphy@rohmhaas.com

Rohm and Haas manufactures a complete line of ion ex-
change resins and adsorbents for the water treatment
industry. Amberlite®, Amberjet®, Ambersep® and
Amberpack® are Rohm and Haas trademarks.

Schreiber LLC
BOOTH NUMBER: 34

Contact: Bill Kunzman
Phone: 205-655-7466
Fax: 205-655-7669
Email: billk@schreiberwater.com
Website: www.schreiberwater.com

Serving Industrial & Municipal markets since 1979,
Schreiber Corporation solves wastewater treatment
problems through the application of energy-efficient,
innovative, and proprietary equipment/process technol-
ogy. Schreiber offers a complete system from head
works to tertiary filtration. Our patented treatment pro-
cesses such as the Continuous Sequencing Reactor®
and compressible media filter “Fuzzy Filter®” combine
effectiveness and efficiency to produce the industry’s
highest quality products.

Scientific Instruments
BOOTH NUMBER: 14

Phone: 914-769-5700 (800-431-1956)
Fax: 914-769-5473
Email: info@scientificinstrumentsny.com
Website: www.scientificinstrumentsny.com

On-line monitors to measure a variety of anions or cations in
water/process water.  Extremely low maintenance, silica,
sodium phosphate, hydrazine, iron, copper and hex chrome
are some of the CFA-1000 series monitors available.

Sentry Equipment Corp.
BOOTH NUMBER: 25

Contact: Myron Feldman
Phone: 262-567-7256
Fax: 262-567-4523
Email: sales@sentry-equip.com

Sentry Equipment Corp. is a worldwide supplier and tech-
nological leader in the manufacture, marketing and servic-
ing of sampling components and systems and specialty
heat exchangers.
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Severn Trent Services (Capital Controls)
BOOTH NUMBER: 12

Contact: Richard A. Mitman
Phone: 215-997-4031
Fax: 215-997-4062
Email: rmitman@capitalcontrols.com

Severn Trent services is the leading supplier of disinfection
systems utilizing chlorine, sodium hypochlorite, chlorine
dioxide, ammonia, sulfur dioxide, carbon dioxide, chemical
metering systems, ultraviolet systems, dry/liquid polymer feed
systems, and filtration for water and wastewater treatment.

Severn Trent Services also designs complete systems and
provides service support of equipment for industrial treat-
ment systems.

Sybron Chemicals Inc., a Bayer Company
BOOTH NUMBER: 6

Contact: Mechelle Jones
Phone: 609-893-1100 x357
Fax: 609-894-8641
Email: mjones@sybronchemicals.com

Sybron Chemicals Inc., a Bayer Company, provides world-
class ion exchange resins to meet your needs. From
cocurrent softening to condensate polishing, Lewatit
MonoPlus™uniform-particle size resins, and specialty resins,
have proven their values across the water treatment mar-
ket. Bayer is also unique in its water treatment chemicals,
including the Preventol® and Baypure® product lines, as
well as Bayhibit® and Hydrazine Hydrate.

Thermax Inc.
BOOTH NUMBER: 11

Contact: Anand Harohalli
Phone: 248-474-3050
Fax: 248-474-5790
Email: anand@thermax-usa.com

Manufactures and distributes a wide variety of Ion Ex-
change Resins for water treatment applications, such as
water softening, demineralization, color (tannin) removal,
nitrate removal, metal removal, etc. Tulsion resin are manu-
factured in ISO-9000 certified Manufacturing facility.

TriSep Corporation
BOOTH NUMBER: 21

Contact: Stuart Mitchell
Phone: 936-321-0484
Fax: 936-588-6069
Email: smitchell@trisep.com

TriSep Corporation manufacturers a broad spectrum of spiral
wound thin film composite and cellulose acetate reverse
osmosis, nanofiltration, ultrafiltration and microfiltration
industrial membranes as well as high performance mem-
brane support chemicals. TriSep’s products are used in stan-
dard and difficult custom system applications for fluid sepa-
rations and process water applications around the world.
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Water & Power Technologies, Inc.
BOOTH NUMBER: 31

Contact: Suzanne Young
Phone: 801-844-4563
Email: suzanne.young@wpt.com
Website: www.wpt.com

Water & Power Technologies (WPT) manufactures cus-
tom-designed, skid-mounted and mobile DI water purifi-
cation systems, including reverse osmosis, ultrafiltration,
demineralization, electrodeionization, cartridge filtration,
multimedia filters, chemical injection, storage tanks, back-
wash systems, forwarding pumps, manganese-greensand
filters, activated-carbon filters, softeners, etc. We offer
engineering services and outsourcing (water-by-the-gal-
lon contracts).

Waters Equipment
BOOTH NUMBER: 26

Contact: Brian Reichley
Phone: 215-699-8700
Fax: 215-699-8795
Email: brianr@watersequipment.com

Waters Equipment has been building custom steam/water
sampling and analysis systems for over 40 years.  Addition-
ally, we manufacture sample coolers, pressure reducers,
refillable resin columns, high temperature shut-off valves,
temperature control valves, portable samplers, multi-stream
sequencers, single-point sample conditioning modules,
cooling water isolation skids and hotwell samplers.

Neptune Chemical Pump Company manufactures a com-
plete line of chemical metering pumps, portable mixers and
chemical injection accessories. Manufactures standard and
custom chemical feed systems.

ZENON Environmental Inc.
BOOTH NUMBER: 16

Contact: Glenn Vicevic
Phone: 905-465-3030
Fax: 905-465-3050
Email: gvicevic@zenon.com
Website: www.zenon.com

ZENON supplies membrane based water and wastewater
technology for the Industrial and Power markets including
ultra filtration, reverse osmosis, ion exchange and ancillary
equipment. Our ZeeWeed® immersed hollow fibre UF
membrane has been successfully applied on a variety of
applications as pre-treatment to reverse osmosis.
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Since 1955, companies have sponsored suites which pro-
vide technical information and business assistance. These
informal meetings with experienced, knowledgeable ex-
perts help with problem solving, discovering new products
and processes and new applications. You meet some very
interesting people too.

Alco Chemical
ROOM: # 727

Contact: Michael L. Standish
Phone: 423-629-1405 ext. 233
Fax: 423-698-8723

Hours of operation

Monday: 5 PM to 11 PM
Tuesday: 5 PM to 11 PM

Provider of polymers for scale and deposit control for cool-
ing towers, boilers, pulp & paper mills and other industrial
process waters, industrial microbicides for industrial pro-
cess waters. Metal precipitants for removal of heavy metal.

AMBI-Design, Inc.
ROOM: # 618

Contact: Shan S. Sundaram, P.E.
Phone: 815-964-7568
Fax: 815-654-3540

Hours of operation

Sunday: 8 PM to 11 PM
Monday: 8:30 AM to 12 PM; 2 PM to 4:30 PM

8:30 PM - 11 PM
Tuesday: 8 AM to 12 PM; 2 PM to 7 PM;

9 PM to 11PM
Wednesday: 8 AM to 11 AM

Ambi-Design, Inc. designs, engineers and builds custom
designed large water treatment, chemical purification/
recovery and wastewater treatment systems.  ADI is a
leading expert in system retrofits and fabrication of internal
distributors (CPVC, SST, Alloy 20, Hastelloy C-276) with
polypropylene and wedgewire screens.
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Ashland Specialty Chemical Company/
Drew Industrial
ROOM: # 1503

Contact: Cheryl Medici
Phone: 973-263-7830
Fax: 973-263-4483
Website: www.drewindustrial.com

Hours of operation

Monday: 5:00 PM - 11:00 PM
Tuesday: 5:00 PM - 11:00 PM

Ashland Specialty Chemical’s Drew Industrial is a leader in
specialty chemicals and services for industrial water and
fuel treatment, wastewater treatment, commercial and
industrial water treatment, pulp and paper processing,
mining and geothermal applications and paint, latex, ink
and adhesive formulations.  Our World Wide Web site
(http://www.drewindustrial.com) offers a comprehensive
source of information about Drew Industrial and access to
information about other Ashland divisions, products, capa-
bilities and services.

The Dow Chemical Company
ROOM: THREE RIVERS COMPLEX

Contact: Liquid Separations Customer Information
Group

Phone: 800-447-4369 or 989-832-1556
Fax: 989-832-1465
Website: www.dowex.com

 www.filmtec.com

Hours of operation

Sunday: 5:00 PM to 8:00 PM
Monday: Noon to 2:00 PM/ 4:30 PM - Midnight
Tuesday: Noon to 2:00 PM

The Liquid Separations Business of The Dow Chemical
Company is a leading supplier of both FILMTEC™ reverse
osmosis membranes and DOWEX® ion exchange water
treatment technologies. Our suite will be open during
exhibit hall hours. Join us for our 4th Annual Monday
Night Football event starting at 7:00 PM; this relaxing at-
mosphere offers opportunities to obtain technical informa-
tion and business assistance.
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Ecodyne Limited
ROOM: PARLOR E&F

Contact: Paul Kitchen
Phone: 905-332-1404
Fax: 905-332-6726
Email: info@ecodyne.com
Website: www.info@ecodyne.com.

Hours of operation

Monday: 10 AM - Noon;  2 PM - 6:30 PM
Tuesday: 10 AM - Noon;  2 PM - 6:30 PM
Wednesday: 9 AM - 11:00 AM

Ecodyne designs and manufacturers water treatment
equipment and systems worldwide.  Ecodyne offers
deaerators, ion exchange equipment, reverse osmosis
systems and EDI technology as well as cooling tower de-
sign, construction, upgrades and repairs.  Principal markets
include power generation, oil and gas, chemical, pulp and
paper as well as municipal potable water.

Ecolochem, Inc.
ROOM:  # 627

Contact: Paul C. Hoppenjans
Phone: 757-855-9000
Fax: 757-855-2300
Email: paul.hoppenjans@ecolochem.com

Hours of operation:

Sunday: 5 PM to 11 PM
Monday: 1 PM to 11 PM
Tuesday: 1 PM to 11 PM

Outsourced makeup water treatment systems for emer-
gency, plant commissioning, or long-term needs. Featuring
new technologies such as Gas Transfer membranes, and
the DeltaFlow® system which produces ultrapure water
without chemicals. Ask us about SecureTech®, Priority
Service Agreements, and “High Purity Security®” available
only through outsourcing with Ecolochem.

Epicor, Incorporated
ROOM: PRESIDENTIAL

Contact: Rose Bussiculo
Phone: 908-925-0800
Fax: 908-925-7795
Email: epicorinc@aol.com

Manufacturer of powdered resins and resin-fiber mixtures,
specially-formulated, custom-blended bead resin. OEM
distributor for Rohm & Haas, Dow and Sybron.  Epicor also
furnishes condensate polishing equipment.
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GE Osmonics
ROOM:  # 765

Contact: Anna Troseth
Email: anna.troseth@gesm.ge.com
Website: www.gewater.com

Hours of operation
Monday: 6 PM to 11 PM
Tuesday: 6 PM to 11 PM

GE Osmonics is a leading manufacturer and worldwide
marketer of high technology water purification and fluid
filtration, separation and handling equipment.  GE
Osmonics also manufactures replaceable components used
in purification, filtration, and separation equipment.  These
products are used by a broad range of industrial, commer-
cial, household, and institutional customers.

GE Osmonics is part of GE Water technologies, a unit of GE
Specialty Materials (GESM), which is a platform of growth
within GE.  GESM offers a wide range of products includ-
ing fused quartz, polymer additives, silicones, and industrial
diamonds, and water and process technologies.  GESM
uses technological innovation and Six Sigma to serve cus-
tomers in segments as diverse as cosmetics, semi-conduc-
tors, oil drilling, construction and telecommunications.
Visit GE Water Technologies at gewater.com.

Graver Technologies
ROOM: PARLOR D

Contact: Mark Koster
Phone: 302-731-1700
Fax: 302-731-1707
Email: mkoster@gravertech.com

Hours of operation
Monday: 10 AM to 12 PM; 2 PM to 6:30 PM
Tuesday: 10 AM to 12 PM; 2 PM to 6:30 PM
Wednesday: 9 AM to 11 AM

Graver Technologies (formerly Graver Chemical Company)
provides Gravex®, Powdex® , and Ecodex®, powdered ion
exchange resins; whole bead resins manufactured by major
ion exchange companies; Aegis® precoat filters and septa,
AFA™ pleated filters, Dualguard™filters and Scepter® sintered
metal membranes. We specialize in condensate make-up and
all other water purification systems in utility power plants.
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Graver Water Systems, Inc.
ROOM: PARLOR E&F

Contact: Robert Applegate
Phone: 908-653-4200
Fax: 908-653-4300
Email: rapplegate@graver.com
Website: www.graver.com

Hours of operation

Monday: 10 AM to Noon; 2 PM to 6:30 PM
Tuesday: 10 AM to Noon; 2 PM to 6:30 PM
Wednesday: 9 AM to 11 AM

Graver Water  Systems, Inc. designs and manufacturers
water and wastewater treatment equipment and systems.
Graver’s engineers are knowledgeable in pretreatment,
degasification, hot lime softening, boiler make-up, conden-
sate polishing, wastewater treatment, cooling water treat-
ment, and oil/water separation for industrial plants and
electric utilities on a global basis.

Hydranautics
ROOM: # 766

Contact: Serenity Gardner
Phone: 760-901-2501
Fax: 760-901-2578
Email: info@hydranautics.com
Website: www.membranes.com

Hours of operation

Monday: 10 AM to 7 PM
Tuesday: 10 AM to 7 PM

Hydranautics manufactures a large range of reverse osmo-
sis, nanofiltration, and ultrafiltration membrane products to
treat multiple and diverse water treatment applications.
Hydranautics’ membrane technologies include: CPA high
rejection membranes, ESPA/ESNA energy saving mem-
branes, LFC low fouling elements, SWC high salt rejection
membranes; and HYDRAcap® capillary ultrafiltration mem-
branes. Other new developments are coming soon to an
application near you!
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Ionics, Incorporated
ROOM: ALLEGHENY ROOM

Contact: William T. Harvey
Phone: 617-926-2500
Fax: 617-926-4304
Email: sales@ionics.com
Website: www.ionics.com

Hours of operation

Monday: 7:30 AM to 10 AM; 12 PM to 2 PM;
4 PM to 6 PM

Tuesday: 7:30 AM to 10 AM; 4 PM to 6 PM

Ionics is a water treatment powerhouse, providing our
customers with the right water treatment solutions that
help you operate efficiently and cost-effectively.  We offer a
broad range of membrane-based and thermal water treat-
ment technologies including Ionics EDI, RO, UF, Evapora-
tion and Crystallization.  Ionics provides a host of financing
and service options.

Neptune Chemical Pump Co., Inc.
ROOM: OLIVER ROOM

Contact: Tom O’Donnell
Phone: 215-699-8700
Fax: 215-699-0370
Email: tomo@neptune1.com

Hours of operation

Monday: 1:30 PM to 4 PM; 7PM to 9 PM

Neptune Chemical Pump Company manufactures a com-
plete line of chemical metering pumps, portable mixers and
chemical injection accessories. Manufactures standard and
custom chemical feed systems.

Purolite Company
ROOM: RENAISSANCE (ROOM # 866)

Contact: Jim Sabzali
Phone: 800-343-1500
Fax: 610-668-8139
Email: sale@puroliteusa.com
Website: www.puroliteusa.com

Hours of operation

Sunday: 7 PM to 10 PM
Monday: 5 PM to 10 PM
Tuesday: 5 PM to 10 PM

Purolite is a world leader in ion exchange manufacturing
capabilities. With international manufacturing locations,
world class research facilities, and engineering personel
located around the world, we can supply AND service any
resin requirement.


