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ith just under 12,000 refineries and chemical plants through-
out the United States, the industrial cleaning mark et potential in these facil-
ities is broad. By the very nature of their processes, these facilities always
have some type of cleaning needed. In this article, we will look at typical
industrial cleaning projects, the equipment used, and market trends, as well
as what the customer wants in the refinery and chemical plant market.
Choosing Your Cleaning Method

What are the cleaning needs of refineries and chemical plants? According
to Jack Russell, Global Process Cleaning Technologist for Dow Chemicals,
the cleaning technologies used by chemical plants in their respective order
are: hydroblasting, chemical cleaning, abrasive blasting and cosmetic clean-
ing. While not always considered a cleaning tool, v acuum trucks are also
used by more and more industrial cleaning contracto rs in this market.

Hydroblasting uses high pressure water to remove a contaminant from a sur-
face. Common discharge pressures are from 10,000 psi to 40,000 psi. Pressures
above 25,000 psi are commonly referred to as Ultra-High Pressure (UHP).

When a refinery or chemical plant talks of chemical  cleaning, they usually
mean recirculating a specialty chemical through the ir process equipment in
order to remove contaminants and fouling from the i nternal surfaces. Not all
industrial cleaning contractors necessarily offer chemical cleaning. It calls for
a bit more technical savvy, and plants are less likely to allow a newcomer to
explore this market while potentially endangering t heir process equipment.

Abrasive blasting once meant sand blasting. However, stricter health and
environmental regulations have all but eliminated s and as a medium.
Instead, plants are using water-soluble media, such as baking soda and dry
ice. Some industrial cleaning contractors offer the baking soda blast in
addition to standard hydro-blasting. However, a few  companies also incor-
porate the newer and more costly ice blast.

Cosmetic cleaning typically involves applying chemi cals to exterior
surfaces in order to remove a variety of stains. This may be done with a foam
application or with a pressure washer (commonly up to 4000 psi).
Defining the Cleaning Opportunity

For the hydroblasting market, heat exchangers and vessel interiors
make up the majority of the cleaning projects. Internal pipe cleaning is also
needed quite often in chemical plants.

A heat exchanger may also be called a tube bundle, condenser, or evap-
orator. Regardless of the label, it is basically a series of tubes encased in a shell.
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Tubes are typically from 3¤4" to 11¤2© in
diameter. Most bundles have a shell
diameter of 24" to 36" and are 12© to
20© long. The liquid goes in one end
and exits out the other. The pur-
pose is to transfer heat from one
liquid to another. Some have the
product running through the tubes
with water circulated in the shell. In
other applications, the product may
be on the ªshell-sideº and water or
some other chemical may be circu-
lated through the tubes.

Tube bundles are one area where
refineries differ somewhat from
chemical plants. According to Pat
DeBusk, executive vice president
of Hydro-chem in Houston, ªUnless
they are going to be doing some
testing on the tubes, running the
tubes with a 10,000 psi lance is typ-
ically good enough. You are dealing
with carbon steel tubes, or at least
not stainless steel tubes. Whereas in
a chemical plant, most of the time
you are dealing with stainless steel
tubes. They expect the tubes to be
gun barrel clean when you look
down them.º

This is one area where contractors
find there's more than one way to
get the job done. The standard
method is to hydroblast the interi-
ors of the tubes. However, chemicals
may also be used. ªIt depends on the
customer. Take Exxon, for exam-
ple. They prefer to chemical wash
when they can. Phillips 66 prefers
to hydroblast. It's really customer-
driven,º said Glenn Pitts of Free-
myer Company in Pasadena, TX. 
He added that a plant's decision
to use chemicals rather than hydro-
blasting is often based on the rep-
utation of the service provider.
Some companies have a stronger
name for chemical cleaning.

ªIf you have a plugged exchang-
er, you have to blast it. You've got to
open it up to get flow. And if you
need to come back and chemical
clean, you can do it afterwards.
There's not much `magic juice' out
there that can eat through plugged
exchangers,º Pitts added.

While there are established norms,
sometimes contractors will step out-
side the standard procedures in
order to improve the cleaning
process. Buddy Bradley, president of
Mussop, Inc. of El Dorado, AR, said
he has found applications where a
hot water pressure washer can out
perform a hydroblaster.

At one South Louisiana refinery,
Bradley's customer assured him he
would need the industry standard
ª10 at 10º (10,000 psi at 10 gallons per
minute) to remove asphalt residue
from tube bundles. After working
and working with dismal results, he
felt a hot water pressure washer
would cut the oil film better. Some
scoffed at the idea, but it worked.

Meanwhile, another company was
cleaning nearby on the same type
bundles with the standard hydro-
blasting equipment. ªWe did two or
three shells to their one. We used
degreasers in them, but it was the hot
water that cut it,º Bradley added.
Identifying the Trends

What are current trends for clean-
ing in the refinery and chemical
plant markets? Ten to fifteen years ago,
10,000 psi was pretty much the stan-
dard. In the mid to late 80's, working
pressures started increasing. Pumps
capable of 20,000 psi became less of
a novelty and more the norm. Then,
pumps capable of 36,000 and 40,000
psi hit the market. Now, pressures of
60,000 psi are available.

While the equipment manufac-
turers keep on developing pumps
capable of higher and higher pres-
sures, Russell sees typical working
pressures leveling somewhat. ªWell,
they were going up at one time
because of the amount of water.º In
many cases, the water used in hy-
droblasting must be picked up for
disposal. By increasing pressures,
contractors can typically reduce the
pump volume.

ªThen they thought if you raise
the pressure you could get done
quicker,º says Russell. ªBut, a man
can only move so fast. You can keep
increasing everything, but it takes a

certain amount of dwell time to
break it and a certain amount of
time for it to actually wash away
from the affected area. Now, you'll
find the industry has really gone
to 20,000 psi. They've taken the
middle of the pressure range.º

According to DeBusk, ªThere
seems to be a big push for special

tools. One reason is these gadgets
usually reduce the manpower
requirements to do a job. They also
reduce the exposure that a person
has, such as when you are trying to
clean a tank or tower.º

With newer technology, a two-
axis or three-axis (2-D or 3-D) rotat-
ing nozzle can be lowered into a 
tank rather than having to send a 
worker in to do the same job. ªIn 
the past, we might have put a per-
son in there with a little short bar-
rel on the shotgun. That's just not a
good, safe thing to do because you've
got the environment that the person
is working in plus the high pressure
in a confined area,º DeBusk said.
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He added that while the cleaning
contractor has to charge more for
using mechanized cleaning acces-
sories, the benefit is threefold:
increased safety, increased clean-
ing quality, and decreased overall 
job cost. However, the safety factor
is by far the most important.
Safety Sells

ªIn the past, safety was just some-
thing you did because you were

required to. Safety is becoming a
way of life¼I think safety pays and
safety sells. You can sell safety. You've
got to be realistic. A bad safety record
costs you a tremendous amount of
money in lost time and insurance
costs. It's common now for a company
that does not have a good safety
record to not be allowed to even bid
on a contract. If your EMR (experi-
ence modifier ratio) or recordable
rate doesn't meet certain standards,
you probably won't be able to even
bid on a contract,º DeBusk stated.

Hydrochem is one of a few serv-
ice providers that sends new work-
ers through an entire week of safe-
ty training before going into the
field.  Even then, the new workers
are slowly introduced to the work-
ing end of a hydroblast pump or
vacuum truck.

The feeling that safety drives the
industry was echoed by all inter-
viewed, both cleaning contractors as
well as plant personnel. As a result
of manufacturing flammable prod-
ucts, refineries and some chemical
plants have some safety rules not
found in other industries.

ªEntry into the units has gotten
regulated. For example, at Exxon
Chemical, you can't pull a pump
into their finishing unit unless it
has a diesel-driven motor,º stated
Pitts. He added that workers are
required to wear flame retardant
clothing and must use cables to
ground their pumps.

According to Ron Palculict, safe-
ty director at the Lion Oil refinery in

El Dorado, AR, his depart-
ment thoroughly checks
the area for flammable
liquids and gases before 
a cleaning contractor is
allowed inside. ªWe check
the valve packing of every
valve to make sure there
isn't anything that could
flash. We don't want any
gas flashing when we 
have a spark because we
know we could have an
ignition source (hydro-

blast drive motor). We try to stop
anything that could burn.º

In dense industrial markets such
as along the gulf coast, local safety
councils provide basic safety training.
A worker receives his general intro-
duction to safety from them and
then receives site specific safety train-
ing prior to going into the individual
facilities. Most safety councils have
reciprocal agreements so that a work-
er trained in one area is qualified to
work in plants in other areas.
When Opportunity Knocks

One difference between refineries
and chemical plants is their mainte-
nance routine. Refineries generally
plan major outages once or twice a
year where the entire plant comes
down, and outside contractors, as
well as their own crews, swarm the
plant for all maintenance. On the
other hand, chemical plants do a 
little cleaning all the time.

Russell said some chemical plants
are doing ªmini-shutdownsº along
with actual outages. ªWe don't do
massive shutdowns. We do sections
of the plant at a time.º He indicated
he feels this is a trend in the industry.

In recent years, contract pur-
chasing has increased significantly.
Rather than bid out each and every
job, a plant may negotiate a contract
with one company to do all the indus-
trial cleaning in the facility.

In addition, alliances between
service providers are also on the
rise. Where the goal is to clean tube
bundles, one company may be need-
ed to actually remove the bundles and
another company follows behind to
clean them. These service providers
join forces to work as a team.

Russell explained that the end
result is increased efficiency and
reduced cost. Shutting down for a day
can cost hundreds of thousands of dol-
lars, not only in lost production but
in the expense of bringing in hundreds
of contractors from various crafts.

By tracking each job, they know
what cleaning method has worked in the
past and how long it should take to
complete the project. This information
allows better coordination between the
various contractors involved in the
overall project. It also means less trial
and error in the cleaning process.

ªThe mass improvements that
have been made have been unreal.
The problems are being solved and
are being worked on as a team,º
Russell said. ªWe made a $5 million
dollar improvement by working
with alliances and cutting out stand-
by. Standby time alone was $3 mil-
lion.º By the way, those seven-figure
savings were at just one plant.
Multiply that times many plants
throughout the world, and it's clear
the potential is worth the effort.

Does that mean there isn't a place
for the smaller industrial cleaning
contractor? By no means. According
to Larry Eastwood of Waterblastco
in Kilgore, TX, there is ªless and
less of a place for the small and
medium contractors.º However, he
added that where there are estab-
lished relationships and specialty
niche markets, the smaller contrac-
tors can compete quite well.

Bradley echoed the emphasis on
relationships. ªMy customers know

ªA company who will give up 
a little bit of business in order 
to help the customer's imme-
diate need will build trust 
that usually results in more 
business in the long run.º

ÐJack Russell
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me, and they just call me and tell me
to do the job. They back up and get
out.º Sometimes others have brought
in bigger equipment but didn't show
the same results. ªI'd go in and do
it in less time, with a smaller machine
and charge them under half the
price,º he added.

Mussop (possum spelled back-
wards) began pressure washing in
1985 and was introduced to hydro-
blasting in about 1989. Bradley said 
he feels being outside the Gulf Coast
region actually helps. The area be-
tween Houston and New Orleans is
filled with refineries and chemical
plants. With the high number of plants
is a corresponding number of clean-
ing contractors. Many workers seem
to move from one cleaning company
to another, often going back to the 
same company more than once.

While the pool of information and
experience is strong, sometimes there
can be a ªthat's the way we've always
done itº mentality. Bradley said when
his customers ask him if he wants to

tackle a new project, they say, ª`Here's
how we have done it in the past. If you
can do it better, fine.' In everything
we do, so far, we go in behind other
people and cut their time by half.
I've been in plants and done a job and
they call back to say, `Are you sure this
bill is right?' What do you mean,
`Well, it's too cheap!'º

This creative thinking combined
with an unwavering commitment to
safety seems to be what the cus-
tomer is looking for.

Can a new player break into the
field of industrial cleaning? Russell
said it is tough, but possible. ªWhen
I listen to what they have and where
it can really apply, we try to find
some examples in those areas where
we are having problems. We give
them the toughest situation we can
find because if they can handle that
then they can handle the other stuff.
They will all tell you how they are
the best. So when they come out
with that comment, I give them the
best problem I've got.º

Do contractors ever come to him
with a bit of humility and admit a job
may be a little over their head? ªYes.
There are honestly people out there
who will really do that. Those are the
people who I will give all the chances
in the world.º

Russell went on to say, he finds
that plants appreciate when a clean-
ing contractor seeks to find out what
his cleaning priorities areÐwhen
they become part of the production
team working toward solutions.
Sometimes, the answer may be
something not even offered by the
cleaning contractor. He said a com-
pany who will give up a little bit of
business in order to help the cus-
tomer's immediate need will build
trust that usually results in more
business in the long run.

Todd Turner is a cleaning consultant
and chemical designer in Monroe, LA.
He is also an authorized instructor for
a variety of OSHA-approved training
materials. Todd has been involved in
industrial cleaning since 1981.CT


