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1 n Water (- Wastewater Solutions

Ushermg In A New

Veolia Water provides timely
solutions to environmental and
process challenges facing
refiners and oil and gas
producers, and for meeting
increasing demands for
improved efficiencies and safety.

structure needs and increasing

regulatory requirements, oil
and gas producers and hydrocar-
bon processors are now also
being swamped with tough new
performance pressures brought
about by market conditions. Be-
cause of this and other present-day
realities, a rapidly growing num-
ber of producers and refiners are
turning to Veolia Water to help
solve key challenges for improving
the efficiency, performance, reli-
ability and safety of their critical
water and wastewater systems.

LONG INFLUENCED BY INFRA-

Water Cycle Management
Veolia Water is the world leader
in water technologies and services,
with more than a century of inter-
national experience. As experts in
the optimization of water and
wastewater processes and systems,
we provide state-of-the-art tech-

Veolia Water Solutions & Technologies
optimizes water and wastewater
processes and systems for both
upstream and downstream operations
to fully meet today’s growing
challenges.

nologies, engineering and design
proficiencies, and operations,
maintenance and management ex-
pertise to help customers reduce
costs, lower water consumption,
and meet safety and environmen-
tal compliance parameters.
Veolia Water’s Solutions &
Technologies group serves up-
stream and downstream opera-
tions through five business units
in North America — HPD, a leader

As Feedstock For HPI

Maximizing Oil Recovery
From Waste Streams

Two Technology Solutions
For SAGD Produced Water

in evaporation and crystallization
processes; Whittier Filtration,
providing key filtration systems for
removing solid matter and impu-
rities from liquid streams; Kruger,
world-class innovator of advanced
water and wastewater treatment
technologies such as ACTIFLO®;
N.A. Water Systems, specializing
in the full spectrum of total
solutions including turnkey
design-build solutions; and
John Meunier, offering an exten-
sive line of specialized equipment
and processes for water and waste-
water treatment.

Being Flexible
While Creating Simplicity

We realize the value of being
flexible, of creating simplicity, and
of identifying, defining and select-
ing the solutions you need, and
then providing you with a num-
ber of viable, strategic options.
This creative approach, together
with proven technologies, signifi-
cant technical knowledge and re-
lated experience — plus a dedication
to being a true solutions partner
for the long term — allows us to
best meet the ever-evolving needs
of our customers. m

OUR NEW PUBLICATION

Welcome To
FLUENT LINES

ELcOME TO FLUENT LINES, a
Wperiodic report from Veolia

Water Solutions & Technolo-
gies published for professionals like
you — refiners and oil and gas pro-
ducers who are highly active in im-
proving the performance and
efficiencies of key systems and pro-
cesses at their facilities.

The success of many of these sys-
tems and processes relies heavily on
both the volume and precise char-
acteristics of a single constituent:
Water. As maintaining water qual-
ity becomes more specialized and
complex, useful and timely infor-
mation about critical water quality
solutions becomes increasingly
valuable.

This is the reason we've created
FLUENT LINES - to provide you
with useful data, case studies, new
technologies and technology appli-
cations, industry news and more.

We hope you find value in read-
ing this issue of Veolia Water Solu-
tions & Technologies’ timely
publication for the upstream and
downstream industries. If you wish
to continue receiving future issues
of FLUENT LINES, please fill out
and mail the enclosed postage-paid
reply card today. ®

ACTIFLO® High-Rate
Clarification Fits Need

Engineered To Innovate:
Turnkey Solutions
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(uality Water Fssential As feedstock For HPI

The increasingly proactive
and progressive nature of
refinery operations is having
a huge impact on water and
wastewater parameters,
demanding innovative
technologies and solutions.

OST REFINERIES USE ABOUT

the same amount of process

and cooling water as the oil
they process. And in this era of re-
fineries continuously running at
maximum utilization rates, it’s
more critical than
ever that process wa-
ter meet stringent pa-
rameters at all times.
Disruptions or bottle-
necks due to tran-
sient conditions in
process water quali-
ty are unacceptable.
Also, many refin-
eries view their final
production step to be
gasoline blending.
Really the final step
is wastewater treat-
ment. Waste feed
composition and
quality coming into
the back end of a refinery can vary
all over the map. Because waste
stream processing and wastewater
treatment together constitute the
last refinery process, it is essential
that treatment systems and oper-
ating procedures be in place to ef-
fectively handle whatever they
receive, to maintain throughput
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Refiners today require
water and wastewater
technologies and
solutions that go well
beyond simply meeting
regulatory compliance.

while maximizing recovery and
reuse and to meet all safety, envi-
ronmental and health parameters.

A refinery’s core mission is sep-
arating crude oil into products that
serve the marketplace and fill the
need to improve quality of life. But
the increasingly proactive and pro-
gressive nature of refinery opera-
tions resulting from today’s market
conditions is having a huge impact
on water and wastewater parame-
ters. It is vital that water-related
processes and technologies have
the capability to
quickly and effec-
tively handle the re-
finery’s needs at all
times.

Beyond
Compliance

Refiners today re-
quire water and
wastewater technol-
ogies and solutions
that go well beyond
simply meeting reg-
ulatory compliance,
and many are look-
ing to Veolia Water
Solutions & Tech-
nologies because this is where we
excel like no other. It is our core
competency.

Refiners call on us for innova-
tive solutions for the full spectrum
of site-specific challenges. Some
are short of water or have difficul-
ties with their water supply, such
as an unreliable water source or
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quality that is too variable. Other
refiners have significant water re-
use needs — water is simply too
valuable to discharge.

Other times, it’s a
process water quality
issue, such as a refin-
ery experiencing a
chloride buildup ef-
fecting its sour water
strippers. Or, waste-
water from a decanter
has suddenly spiked
with a change in
crude charges, dis-
rupting the wastewater
treatment system to

It is vital that water-

try the complete range of water
and wastewater solutions, includ-
ing feasibility and compliance
studies, advanced water and
wastewater treatment technologies
and turnkey installations. Veolia
Water also offers
waste stream recovery
operations and strate-
gic, long-term service
partnerships. Our
worldwide depth of
resources and finan-
cial strength give us
the ability to invest in
growth — pursuing
new processes and
technologies to fur-
ther create value for
our HPI customers.

the point it won’t
comply or even fails.

related processes and
technologies are able to
quickly and effectively

Our financial strength
also allows us to be

These are just a
small sampling of in-
stances where Veolia
Water Solutions & Technologies
has come in, identified a problem’s
source, defined and selected the
best solutions, and then provided
our customer with a number of
sound, strategic options in which
we have integrated economic,
technical and operational evalua-
tions.

A Firm Foundation

Advanced technologies, inno-
vative engineering and design
solutions, and world-class opera-
tions, maintenance and manage-
ment expertise are the foundations
of Veolia Water. Veolia Water So-
lutions & Technologies provides
the hydrocarbon processing indus-

handle the refinery’s
needs at all times.

highly creative and
flexible in our ap-
proach to providing
the best technologies and solutions
for our customers.

An Ever-Evolving Process
Process water is an expensive
commodity for a refinery. Not
fully meeting wastewater treat-
ment parameters can also be very
expensive. Optimizing and main-
taining essential water and waste-
water treatment is an ever-evolving
process for refineries. Veolia Wa-
ter Solutions & Technologies can
provide all the necessary ingredi-
ents vital for success. W
Contact: Perry Lankford

Veolia Water Solutions & Technologies
perry.lankford@veoliawater.com (281)985-5490
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TECHNOLOGY PROFILE

The ACTIFLO® Process:
Key 1o Hficient High-Rate larification
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ACTIFLO® is an ex-
tremely compact, high
rate water clarification
process that offers in-
creased treatment capac-
ity without the large
surface area require-

ments of conventional flocculation/sedimentation systems. If you
need high-rate water clarification at your facility, Kruger has the
answer — whether it be a pilot unit (above) for an on-site study;
an ACP ACTIFLO package plant, with 10 different models engi-
neered as compact modular systems to provide long-term, high-
rate clarification (see article, right); or a turnkey solution, which
Kruger designs, custom-engineers and constructs for your site.

Total clarification solution. ACTIFLO achieves top perfor-
mance where it counts the most — small footprint, high quality
effluent, stability and reduced chemical consumption.

HOW ACTIFLO"
WORKS

The ACTIFLO® high-rate
clarification process, developed
and patented by Veolia Water So-
lutions & Technologies, consis-
tently produces high quality
water even in varying raw water
conditions. The
water first en-

gentle mixing energy and longer
retention time: about six min-
utes. The longer retention time
and lower energy mixing in the
maturation zone allows the mi-
cro-sand ballasted flocs to grow
bigger, so that they can trap ran-
dom flocs and settle faster in the
sedimentation tank. The polymer
works like a glue to affix the flocs
to the micro-sand.

ters a flash mix-
ing zone for the o ue
destabilization
of colloidal ma-
terial. Here, raw water
is mixed with coagu-
lant in a high mixing
energy environment. Retention
time is about two minutes.

The water then enters the in-
jection tank, where micro-sand
and polymer are added in a high
mixing environment, also at a re-
tention time of about two min-
utes.

Maturation Zone

Following this, the water en-
ters a maturation zone, which
subjects the water to a more
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Settling
The water then enters the set-

tling tank where the micro-sand
ballasted flocs settle out imme-
diately, and the water counter-
flows up through settling tubes
to collection troughs at the sur-
face and exits the process.

The micro-sand and solids
that settle out with the ballasted
flocs are pumped from the

When a customer in St. James,
La., recently needed to increase feed
water volume for cooling tower op-
erations, it ran into a potential prob-
lem. Expanded water clarification
would be necessary to sufficiently re-
move solids from higher volumes of
raw surface water, but the site did
not have enough land
available to add another
conventional clarifier.

The solution was the
installation of an ACP \‘,
750 ACTIFLO® pack- y

age plant from Kruger,
a VWS company. This

ACTIFLO® file photos

FITTING THE NEED

Louisiana plants need for higher
feed water rates under extremely
tight site conditions.

Highly Clarified Water, Fast
Raw water turbidities from the
Mississippi River (the plants wa-
ter source) can often run as high
as 400 NTU. The
ACTIFLO system ef-
fectively reduces these
turbidities to an aver-
age of only 2 NTU,
while producing up
to 3.85-million gal-
lons per day (MGD)

compact clarification of highly clarified feed
system uses micro-sand | ok water with very low
as a seed for enhanced = "_.' total suspended solids
floc formation com- While the ‘_’I*_'“t SlEL) to serve the plants ex-
bined with rapid settling w.ater turbidity can be as panded cooling water
(see “How ACTIFLO highas ":m NTU, the. needs.
Works,” lefo). ACTIFLO" system rapidly - Tye ACTIFLO sys-
produces cooling tower tem reacts quickly to
Small Footprint feed water with turbidity changes in raw water
less than 2 NTU.

The rapid settling
characteristics of the sand-ballasted
floc allow for designs with high over-
flow rates and short retention times.
It also provides for designs with sys-
tem footprints typically between five
and 20 times smaller than conven-
tional clarification systems of simi-
lar capacity. These special attributes
provided the precise solution to the

bottom of the settling tank to a
hydrocyclone, where the micro-
sand is cleaned from the solids
by centrifugal force. The solids
are continuously removed,
whereas the micro-sand is rein-
jected back into the ACTIFLO
system and continuously re-
cycled.

quality, providing
consistently high quality feed wa-
ter to the cooling towers. Plus, the
interval between process start-up
and steady-state conditions is only
10-15 minutes. W

Contact: Will Sullivan

Kruger
will.sullivan@veoliawater.com
(919)677-8310

The ACTIFLO process is an
ideal solution for treating raw
surface water and for recycling
valuable process water, provid-
ing boiler feed, product water
and cooling tower make-up
water for hydrocarbon process-
ing and oil and gas production
applications. H
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WASTE STREAM SOLUTIONS

How Well Does Your Refinery Handle Oily Wastes?

Today’s high crude prices make it critical
that every possible ounce of hydrocarbons
be squeezed out of feedstock. Many refiners
are turning to Veolia Water to maximize oil
recovery from their waste streams.

KYROCKETING CRUDE PRICES HAVE BEEN
compounding the many challenges pre-
sented by operating at maximum capacities
and dealing with heavier feedstocks. This is giv-
ing renewed meaning to the term “black gold,”
and making it more critical than ever that re-
fineries squeeze every ounce possible
out of their feedstock. It’'s also
placing increasing perfor-
mance demands on the back
end of the refinery — on waste
stream processing, recycling
and recovery operations.

Role in profitability

Oily wastes have long brought
high economic costs for refiners from
an environmental compliance standpoint. But
now, gaining maximum recovery from oily
waste streams is playing an increasingly signifi-
cant role in profitability. Because a certain
amount of oil goes out in waste streams, this
valuable raw material must be recovered to the
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FLUENT LINES is published by Veolia Water
Solutions & Technologies. For more information
regarding technologies and services discussed
in this publication, please fill out and mail the
enclosed postage-paid reply card. Or contact:

Perry Lankford

Veolia Water Solutions & Technologies
14950 Heathrow Forest Parkway, Suite 200
Houston, TX 77032

Tel.: 281.985.5490
perry.lankford@veoliawater.com
www.veoliawatersystems.com

maximum extent possible
and returned to the front
end of the refinery. “Back-of-
the-refinery” recovery op-
erations are becoming
increasingly critical as feed-
stock prices climb.

Process Solutions, a divi-
sion of Veolia Water North
America Operating Services,
LLC, provides customers
with custom-tailored oily
residual waste stream pro-
cessing, recovery and recy-

cling solutions. This
often involves the de-
sign, construction,
ownership and operation of state-of-
the-art and proprietary waste process-

p ing technology and equipment.
I

o Currently, 23 refinery sites rely on

Process Solutions to carry out criti-
~ cal back-of-the-refinery operations.

Custom Solutions

At Marathon’s Garyville, La., refinery, waste
recovery operations have been carried out by
Veolia Water since 1991. A waste recovery sys-
tem, installed on-site and operated by Veolia
Water personnel, in-
cludes an integrated,
three-phase oily
waste processing
system combining
centrifugal technol-
ogy for sludge de-
watering and oil
recovery with ther-
mal desorption for
containment separa-
tion and recovery.
An estimated 260,000
barrels of oil have
been recovered from
wastes at the site.

At the Flint Hills
Resources West Plant, in Corpus Christi, Texas,
Veolia Water handles all the refinery’s waste
streams. Through advanced treatment technolo-
gies, the components of oily wastes are sepa-
rated out for oil recovery and waste recycling.
Veolia processes API separator sludge to create
a slurry that is sent to the facility’s coker unit
for injection into its quench cycle, eliminating

Many refinery sites rely on
Veolia Water to carry out
waste stream processing,
recovery and recycling
operations.

At the Flint Hills Resources West Plant in
Corpus Christi, Texas, Veolia Water handles
all the refinery’s waste streams. In addition
to oil recovery, a slurry is prepared that is
sent to the facility’s coker unit for injection
into its quench cycle, eliminating expensive
off-site disposal.

expensive off-site disposal and allowing recov-
ered materials to be recycled for use in the re-
finery.

At the 170,000 bpd Valero Refinery in
Lima, Ohio, Veolia Water has provided a ser-
vice that has reclaimed approximately 200,000
bbls of recovered oil annually. In doing so,
Veolia Water has also reduced the facility’s off-
site solid waste disposal.

A Strategic Decision

In dealing with oily residuals, technical and
operating experience, advanced technologies,
and knowledge of regulatory procedures are
paramount to maintaining throughput while
maximizing recovery and reuse and meeting
the necessary environmental parameters.

The decision to have Veolia Water assist in
waste stream recycling and disposal functions
is a strategic one — often made by a refinery so
it can better focus its efforts on its core mis-
sion as profitably as possible. This, together
with cost savings, technical expertise, and ad-
vanced technologies, are today making refin-
ery waste stream solutions from Veolia Water
a compelling strategy. W

Contact: Bob Stark

Process Solutions
robert stark@veoliawaterna.com (713)337-5314
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VEOLIA WATER
NEWS BRIEFS

HOUSTON, TEXAS

Relinery Industry Veteran Joins
Voolia Water Solutions & Technologies

Refinery industry veteran Dee Christopher has
joined Veolia Water Solutions & Technologies’ Oil
& Gas team. He comes to VWS with more than
21 years of service in the re-
finery industry, bringing sig-
nificant experience in
process engineering, refin-
ery economics, operations,
supply and distribution.
Christopher has previously
served as process superin-
tendent in charge of all re-
fining operations, and plant
manager, responsible for total facility perfor-
mance, for Pennzoil.

Christopher’ extensive experience with multi-
facility operational and strategic planning in the
industry will further enhance the role of the Oil
& Gas team, which has been established to pro-
vide a focal point for commercial and technical
coordination between Veolia Water business
groups in North and South America. 1

Contact: Dee Christopher

Veolia Water Solutions & Technologies
dee.christopher@veoliawater.com  (281)985-5455

ALBERTA, CANADA

Two Techmology Solutions
For SAGD Produced Water Recycling

The tar sands of Alberta, Canada, hold more than
900 billion barrels of oil reserves. As much as 20
percent of this oil is recoverable directly through
mining. Steam Assist Gravity Drainage (SAGD) is
an alternative method to recover oil too deep to
mine. SAGD projects require large amounts of
water for high-pressure steam generation to assist
in producing the low API crude.

Recycling produced water for steam gen-
eration can be an
economical advantage
for SAGD projects.
Veolia Water Solutions
& Technologies offers
two very different
technology options for
effectively accomplish-
ing this. One option
treats produced water

through a series of chemical treatment steps to
bring its quality up to meet the requirements of a
once-through steam generator. The other option
allows for the use of a relatively inexpensive and
available boiler, instead of a steam generator, to
provide the required process steam. Rather than
undergoing all the rigorous chemical treatment
steps involved with serving a steam generator, the
produced water instead enters an evaporator
where approximately 80 percent of it becomes
high quality water that serves the boiler.

Both options for recycling SAGD produced wa-
ter have certain advantages, and we'll soon be tell-
ing you more about these options and their benefits
in a future issue of FLUENT LINES. ®

Contact: Don Boudreau

HPD
don.boudreau@veoliawater.com (815)609-2049

CARLSBAD, NEW MEXICO

Project o Show How Produced
Water Reuse (an Beneit State

Veolia Water is carrying out an innovative water
reuse demonstration project, commissioned by a
grant from the State of New Mexico, aimed as an
initial step in helping the state potentially ensure
future compliance with its annual compact for wa-
ter delivery obligations
to the State of Texas.

Several energy compa-
nies that operate in
southeast New Mexico
separate produced water
and reinject it back to its
source. This area of the
state suffers tremendous
water shortages, and the
projects goal is to deter-
mine if this produced water can be treated to the
point that it would be acceptable for discharge
into the Pecos River.

The project is very important to the state. The
Pecos River flows into the Rio Grande of Texas,
and the river and lands within its watershed have
a long and well-documented
history as a regional economic de-
velopment resource with environ-
mental issues. This river is the
water delivery point in the com-
pact between New Mexico and
Texas.

Veolia Water is preparing a
pilot-scale mobile treatment sys-
tem that will treat the produced
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water using a variety of different processes,
including induced gas flotation, walnut shell
filtration, two-stage softening and reverse osmo-
sis — to demonstrate it can attain the necessary
water quality parameters. We'll post the results of
this important project in a future edition of
FLUENT LINES. &

Contact: George Abrahim
N.A. Water Systems
e-mail@veoliawater.com  (412)809-6710

HOUSTON, TEXAS

Lankford Moves 1o Houston Office
To Serve As il & Gas Team Leader

Perry Lankford has moved to the Houston office
of Veolia Water Solutions & Technologies to serve
as Director of the Oil & Gas team. Lankford was
originally brought on board
in 2001 to be responsible for
the industrial sales and in-
dustrial process engineering
groups. Lankford has more
than 30 years of water indus-
try experience. Prior to join-
ing VWS, he served as
director of industrial envi-
ronmental services at Black & Veatch, where he
was responsible for the industrial water and waste-
water business. In addition, he spent 21 years
overseeing industrial wastewater treatment,
groundwater treatment and toxicity reduction for
Eckenfelder Inc. m

Contact: Perry Lankford
Veolia Water Solutions & Technologies
perry.lankford@veoliawater.com (281)985-5490

COMING SOON

Some OF What YouTl See
InUpcoming Issues of FLIENT LINES

— Advanced ion exchange technology improves
performance for two Bakersfield, Calif., producers.

— Optimizing efficiencies through advanced filtration
of FCC scrubber water.

— Technology Profile: Auto-Jet®, a premium, self-
cleaning leaf filter engineered for filtration efficiency.

To receive your next issue of FLUENT LINES,
please make sure to complete and mail us the
enclosed postage-paid reply card today. m
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ENGINEERED SOLUTIONS

tnqneered o Imovate: Broad Dept

I Wter And Wastewter oluions Defvery

Veolia Water Solutions

& Technologies possesses the
engineering experience and
related talent to provide
solutions that best meet
specific water challenges.

USTOMERS ARE FINDING THEY

can best concentrate on their

core missions, reduce expen-
ditures and risk, and increase fa-
cility reliability by utilizing the
core competencies of Veolia Wa-
ter Solutions & Technologies.

One of our key core competen-
cies is in design and turnkey ser-
vices for petroleum
refinery and oil and
gas production wa-
ter projects ranging
in scope from feasi-
bility studies to the
design, construc-
tion management
and operation of
multi-million dollar
water and waste-
water treatment
systems. Veolia
Water Solutions &
Technologies pos-
sesses the engineer-
ing experience and
talent to develop
solutions to best meet specific wa-
ter challenges — whether they be
with produced water, process wa-
ter or wastewater.

Within the refinery, in-depth
experience allows us to assess vari-
ous waste sources and develop an

Our broad technological
capabilities and

applications experience
provide key advantages.

engineered solution providing
wasteload reduction, segregated
treatment, direct water reuse and
materials recovery (see related ar-
ticle, page 3). We also develop
turnkey solutions to best meet a
refiner’s precise process water
treatment and conditioning re-
quirements — for optimizing boiler
feed water, for example, and cool-
ing tower makeup.

For producers, we can develop
water solutions to meet the most
demanding requirements, includ-
ing treating produced water to the
point that it can be safely dis-
charged into sensitive
receiving waters rather
than reinjected into
the ground (see New
Mexico article, page 4).

Feasibility
Studies

Veolia Water Solu-
tions & Technologies
conducts feasibility
studies and water and
wastewater treatment
facility evaluations
that collect and ana-
lyze data and make
recommendations for
modifications and op-
erating strategies to improve treat-
ment performance and safety.

Design-Build Solutions

Having Veolia Water Solutions &
Technologies provide design-build
water and wastewater solutions

Veolia Water Solutions & Technologies
provides proven, turnkey water and
wastewater solutions to refiners and oil
and gas producers.

can bring cost efficiencies as well
as fast track, turnkey delivery of
critical projects. We bring together
all the necessary ingredients — the
most appropriate technologies,
engineering expertise and stringent
construction management to en-
sure a successful water and/or
wastewater treatment program for
our customers. W

Contact: Perry Lankford

Veeolia Water Solutions & Technologies
perry.lankford@veoliawater.com (281)985-5490
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Solutions B Technclog:e
HPD

HPD

HPD is a global leader in evaporation and
crystallization technology, providing sys-
tems that recover valuable products and
by-products, reclaim water, or reduce ef-
fluent volume. (815)609-2000

John Meunier

JOHN MEUNIER

John Meunier, Inc. develops, designs,
manufactures and installs technologies,
equipment and services covering the en-
tire treatment cycle of process water and
wastewater. (514)334-7230

Kruger

KRUGER

A world leader in environmental treatment,
Kruger supplies technology and equipment
for wastewater and process water treatment,
offering integrated solutions that optimize
energy, treatment and construction factors.

(919)677-8310

NA Water Systems

N.A. WATER SYSTEMS

N.A. Water Systems provides complete
systems for water and wastewater
projects, feasibility studies, environmental
analysis, pre-design consultation, system
integration and design-build services.
(412)809-6000

Whittier Filtration

WHITTIER FILTRATION

Whittier Filtration's broad range of filtra-
tion systems, including precoat filters, spe-
cialty ion exchange and media filters, are
used for removing solid matter and impu-
rities from liquid streams. (562)204-2550
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www.hpdsystems.com
www.johnmeunier.com
www.krugerusa.com
www.whittierfiltration.com
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