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 utomation governs 
 every dimension 
 of manufacturing. 
From robotic assembly to the 
utilitarian and ubiquitous con-
veyors that move parts and fin-
ished goods, more is done each 
year with fewer and fewer hands. 
 Even much of the waste 
generated during production 
makes a quick, expeditious exit 
via strategically placed drop 
trays and collection conveyors 
that parallel the production line. 
High-tech dust and ventilation 
systems keep factories cleaner 
than they have ever been.
 Yet targeted cleaning is still 
an essential part of the opera-
tion at any kind of factory. 
In some cases, the parts 
themselves must be ridded 
of extraneous materials. 
Consider the need to de-burr 
metal components or wash 
away the dirt that has arrived 
with vegetables and fruit.
 Then, too, wherever there 
are moving parts, there are 
lubricants to keep them flexi-
ble. But a lubricant in a con-
fined space will contribute 
to dirt accumulation. A bit 
of volatile oil encourages 
dust—that stuff churned by 
the nature of the Earth’s sub-
strate—to cling instead of flow 
toward collection systems. 
 The bottom line: All types of 
manufacturing plants require 
cleaning. And pressure wash-
ing and waterjetting tools play 
a significant role in getting the 
job done. They contribute both 
as sole solutions and in con-
junction with other methods.
 “HMMA uses 5000 psi pres-
sure washers in pretreatment 
and E-coat rinse tanks weekly,” 
says Robert Burns, manager 
in public relations and sales at 
Hyundai Motor Manufacturing 
Alabama, LLC, Montgomery, 

AL. “The car crews pressure wash the car-carrying skids with a 40,000 
psi system daily.”
 Illustrating the range of approaches that companies take, the plant 
Burns describes deploys both stand-alone and unified strategies for 
cleaning. “The 40,000 is centralized,” he explains. At the lower end of 
the pressure spectrum is the 5000 independently-powered machine.
 Enter any manufacturing plant and expect to find a place where 
water under pressure is used as a cleaning tool at least some of the time. 
Often, the approaches require customization. And many contractors get 
involved not only at the juncture of cleaning, but also prior to that by 
helping a manufacturer tailor an approach.
 “We do jobs from the simplest to the most difficult you can imagine,” 
says Jeff Pettyjohn, operations manager at Hill Services—Industrial and 
Environmental, Memphis, TN. “Everything you do, you have to be able 
to think and improvise.”
 Pettyjohn’s company cleans facilities of all sorts—chemical plants to 
paper mills. “A lot of evaporator bundles and heat exchangers are on 
the roster,” he says. 

Making, Not Cleaning
 When manufacturers contract for cleaning, they want the work done 
quickly, safely, and well. Since their goal is to keep products flowing from 
their manufacturing lines, safety and speed must be balanced precisely.
 “The plants are always looking at it as what will get me out of their 
hair the fastest,” says Pettyjohn. “We try to find a way that is automated.”
 To minimize disruption, most plants have routine cleaning built into 
their operations plan. “A lot of work is done during scheduled outages,” 
says Pettyjohn. Another tactic is to take one part of a plant down at a 
time, a method that works well in facilities with multiple buildings or 
well-separated segments in the line.

A
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 “We were called on to solve 
a problem in a pet food manu-
facturing plant that no previ-
ous cleaning contractor had 
been able to solve,” says 
Coleman. “The diamond plate 
deck around the ovens had 
been coated with baked on 
product buildup that was 
not removable with standard 
power washing. We utilized 
the Torbo Blasting process to 
perform the cleaning. The end 
result was a diamond plate 
surface that looked like it 
was fresh from the factory.”
 Versatile, creative, and no-
nonsense are some of the traits 
of the contractors that work 
inside manufacturing plants. 
Contractor results must often 
meet inspection from outside 
entities, such as food and med-
ical regulators. But the abun-
dance of opportunities for 
work inside plants compen-
sates for layers of regulation.
The Big Picture
 How many opportunities are 
there for in-plant cleaning? Many, 
many more than the number of 
plants is the short answer.
 To the U.S. government en-
tities concerned with industry, 
manufacturing fills the North 
American Industry Classifica-
tion System (NAICS) cate-
gories 31 to 33. 
 The Bureau of Labor Statistics 
(BLS) defines the manufacturing 
sector as “establishments en-
gaged in the mechanical, phys-
ical, or chemical transformation 
of materials, substances, or 
components into new prod-
ucts,” (www.bls.gov/iag/tgs/
iag31-33.htm). It’s a big sector, 
despite the downturn it has 
seen in the last decade.
 Food, beverage, and tobacco 
products; textiles; apparel; 
leather; wood products; paper; 
printing; petroleum and coal 

Pettyjohn’s firm does the majority of its work in the 20,000-psi range, he 
explains. But it can go much higher. “We’re dealing with pressures up 
to 40,000 psi many times.” 
 Both the manufacturer and the contract cleaner see the biggest issue 
as safety. Working safe takes priority over everything, explains Pettyjohn. 
And it requires that any job proceed at the pace that keeps everyone 
focused on safety. Tank cleaning, particularly tanks containing flam-
mable material, amplifies the focus on safety, but working safe has to 
be the top concern at each and every job site, he says.
 In fact, going inside a manufacturing facility to clean brings any con-
tractor face-to-face with additional regulations. “Each plant is subject 
to various government regulations,” says Michael D. Coleman, general 
manager, Blast-it-Clean, Kansas City, MO. “When a manufacturer 
selects a contract cleaner, it is critical that they utilize a company that 
is familiar with these requirements.”

Versatility
 “Both power washing and waterjetting play a crucial role in our 
approach to plant cleaning,” says Coleman. “These are just two of the 
many cleaning methods in our toolbox that we bring to our customers.”
 Assessment of the needs of the customer and the desired finished 
look the customer wants serves as the starting point for each job, explains 
Coleman. By using a pyramid approach to evaluating the cleaning need 
and matching a method, the options are weighed and assembled. 
 Services in the toolbox include dry ice cleaning, sponge jet cleaning, 
blasting, baking soda cleaning, and pressure washing, says Coleman. 
At the same time, the methods can be combined with different media, 
such as corn cob and walnut shell as abrasives. “We are able to provide 
hundreds of cleaning options,” he explains.
 The test case is always the newest job, of course. And Coleman tells 
us that interesting projects are many. Some are particularly memorable 
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products; chemicals; plastics 
and rubber; non-metallic 
minerals; primary metals; 
fabricated metals; machinery; 
computers and electronics; 
electrical equipment and 
appliances; transportation 
equipment; furniture; and 
many miscellaneous categories 
fit in the NAICS categories 31 
to 33. (Miscellaneous encom-
passes everything from golf 
balls to medical products.)
 At the end of the first quar-
ter of 2010, there were 345,623 
establishments in the manu-
facturing category, according 
to the BLS. That was down by 
more than 5000 from the second 
quarter of 2009, but it is still 
a heartening number. It puts 
more than 6900 establishments 
in each state, on average. 
 The United States is mak-
ing things. And to keep its 
factories humming, the coun-
try needs efficient and reliable 
ways of keeping factories 
maintained, including cleaned. 
 Need established, the big 
picture is bright for contractors 
who can assist manufacturers 
with cleaning. But contractors 
must meet all environmental 
regulations and minimize the 
time necessary to complete 
their tasks. 
 After-hours cleaning crews 
did, and still do, an excellent 
job; they use manual labor 
and often plenty of solvents 
to clean. But labor-intensive 
efforts add costs to the bottom 
line. Moreover, with limitations 
on exposure to chemicals 
established by the Occupa-
tional Safety and Health 
Administration (OSHA) and 
Environmental Protection 
Agency (EPA), relying only 
on cleaning crews becomes 
prohibitive in dollars and 
in liability.

Planning Ahead
 Any cleaning method that speeds up the process or keeps the operator of 
a machine far from the site of attack is a boon to a manufacturer. Cleaning sys-
tems that can be wholly or partly built into a manufacturing line are better still.
 Persuading companies to consider central pumping systems for multi-
ple pressure washers is something of a passion for Bill France, president 
of Aquachem Corporation, Concord, ON, Canada. 
 Most of the systems France’s company installs are in the 3000 to 4000 
psi range. But the upper limit goes much higher. “We’ve put in systems 
up to 40,000 psi,” he explains. In the portfolio of those installations are 
diverse companies, including a GM plant in the United States and a mag-
net plant in Mexico. “We’ve done quite a few 10,000 psi systems, too.”
 Whatever it takes is what France’s company strives to provide to 
customers, putting 33 years of experience to work. “We started with 
automotive,” he says. But everything must be cleaned at some point.
 “Any factory production that makes any kind of widget” is a candi-
date for a pressure washing or waterjetting application, says France. The 
widget has to be washed after it is fabricated. Then there are food plants, 
nuclear plants, and everything in between. 
 The more complex the job, the greater the challenge and, generally, the more 
involvement required in helping manufacturers. To make cleaning as easy as 
possible, France advocates centralized pumping systems whenever possible.
 Irrespective of how well-maintained portable equipment is, explains 
France, it tends to get battered just from the number of times it must be moved. 
Or, conversely, it suffers more because it can be moved along so easily. 
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says France. The delay is there 
to prevent numerous starts and 
stops with a multiple gun system.
 Centralized systems have 
advanced in consort with man-
ufacturing plants. They were 
limited at first to 2000 to 3000 
psi operational pressure using 
schedule 80 galvanized distribu-
tion pipe, says France. Installa-
tions with schedule 160 stainless 
steel socket welded pipe 
allowed pressures to 10,000 psi.
 Now, says France, central 
systems in automotive assembly 
plants rely on exotic pipe and 
valving equipment to provide 
low flow—six to seven gpm, 
ultra-high pressures for paint 
over spray removal up to 40,000 
psi. “The options that central 
systems provide for in-plant 
cleaning continue to increase 
their popularity as a highly 
efficient, cost-effective clean-
ing alternative,” he explains.
Complementation
 Just as keeping pumps far 
from production lines can be 
a space saver and a safety pro-
moter—one less thing to trip 
over or bump into—combining 
cleaning methods likely marks 
the path forward. At some 
point, labor-intensive and close 
contact effort may be the only 
way to clean parts of plants. 
 But before that point is 
reached, manufacturers have 
many incentives—safety and 
cost reduction high among 
them—to look for faster, cheaper 
solutions. Dry ice blast cleaning 
is a system that stands as a com-
plement to systems using water.
 A dry ice blast cleaning 
method can slash labor require-
ments, reduce idle time, and be 
used in tandem with other meth-
ods, explains Darren A. George, 
director of business develop-
ment in the contractor division 
of Cold Jet, Loveland, OH. He 

 Because it is moved so often, portable equipment demands more 
repairs over time, explains France. That equates with more production 
downtime. He estimates that a central pumping system can boost the 
longevity of equipment by more than two times.
Central or Not
 An enthusiastic supporter of the remote central pressure washing 
system, France has written and published on the topic. “This method of 
supplying high pressure to different areas of a building is not the answer 
to everyone’s needs, but it does offer a solution for the problems posed by 

portable equipment,” he says.
 France goes on and explains 
the concept and the utility of a 
central pumping system. “It is, 
quite simply, a pumping sys-
tem, frequently combined with 
a heater, installed in a location 
that is usually some distance 
from where the actual washing 
takes place,” he explains.
 The benefits of a central 
system are many, says France. 
“It offers larger pump/motor 
combinations,” he explains. 
And if large enough, it 
can support several guns  
simultaneously.
 “A six gpm system will 
use nozzles sized at three gpm 
for each of the two guns,” says 
France. “If only one gun is being 
used, only half the maximum 
output of the heater is used.”

 The central system has the same requirements for power and water 
as a portable machine. And if the power source is gas, the configuration 
includes venting and a source of natural gas. But a huge advantage is 
that the pumping system can be put in an equipment room or far from 
the production line. It does not become an obstacle. 
Central Basics
 For a remote pumping system, the high-pressure water travels to the 
site where it is needed via galvanized or stainless steel pipe, says France. 
“Operators need not waste time rolling out and hooking up portable units.”
 France gives us a description of the essential elements. “The system 
is controlled by an automatic start/stop circuit, which is basically a flow 
switch wired to the motor starter,” he explains. “The operator connects 
his high pressure hose/gun combination to a ball valve. The ball valve 
is opened and the operator engages the trigger gun. 
 “The flow switch senses a movement of water, which can be as little 
as 0.5 gpm and signals the motor starter,” he continues. “In systems 
with a heater, a second flow switch engages the heater.” The process 
takes place in just seconds.
 Because the operator only makes one complete trip to the pump station and 
back, savings accrue in labor and hours. “A timer automatically shuts off 
the system if no high pressure water is called for after 15 to 20 seconds,” 

The more conversant pressure 
washing and waterjetting industry 
members are in the nuances and 
needs of the manufacturers they 
aim to serve, the more likely they 
will be to work in the in-plant sector. 
According to the white paper pro-
duced by Darren A. George’s company, 
cleaning inside manufacturing 
facilities amounts to a multi-billion 
dollar specialty sector. And the 
solvent component now reaches 
$10 billion or more annually.
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shares a case study with us 
to highlight the capabilities.
 Just to clean a mile-long 
bread cooler in a 125,000 
square foot baking facility 
once took 25 employees 
working as many as 10 hours 
each, says George. The cooler 
moves baked goods, and as it 
does, it naturally accumulates 
crumbs and mineral oils.
 The Aero system from 
George’s company now en-
ables the bakery to clean the 
cooler with carbon dioxide 
pellets, which are pumped 
at the cooler in the range of 
90 to 100 psi. The system can 
operate between 60 and 110 
psi with a volume feed of 
between one pound and 10 
pounds per minute. 
 Cold and kinetic energy 
from the dry ice encourages 
the crumbs and oils to sepa-
rate from the cooler and drop 
to the floor—where they then 
may be collected in plastic 
or later removed with other 
methods such as pressure 
washing. Because the dry 
ice, or solid carbon dioxide, 
sublimates as it warms, there 
is no secondary waste that 
adds to the clean-up process.
 The labor-savings with 
dry ice cleaning is significant. 
It now takes two employees 
just six hours to clean the 
cooler at the bakery.
  Dry ice cleaning systems 
are used across many kinds of 
manufacturing facilities, says 
George. “Cleaning machinery 
that touches food” is a partic-
ular focus of dry ice cleaning, 
he explains. And it is in use in 
facilities ranging from coffee to 
chocolate to bottling operations.
 There is “a lot of variation” 
in the objective of the cleaning 
along production lines, says 
George. What makes dry ice a 

vital player in manufacturing facilities is its gentle fit. It can accomplish 
much of the work and release employees for other cleaning efforts.
 In the bakery, for example, employees can devote time to cleaning the 
floor after the top to bottom dry ice cleaning of the cooler and other machines. 
 The attractiveness of dry ice cleaning stems from more than labor sav-
ings, though. In facilities where moisture could pose a problem, it does 
not introduce any moisture. And electrical connections need not be pro-
tected with coverings in the way they must when water is used to clean.
Compelling Evidence
 Among the many persuasive arguments for the bright future of pres-
sure washing and waterjetting and related tools in in-plant cleaning is a 
white paper produced by George’s company. Titled “Industrial Cleaning, 
Habits and Practices,” the white paper, which was published in 2008, is 
available in pdf format at www.coldjet.com.
 The white paper results from a survey of manufacturers. The insights 
into in-plant cleaning direction and opportunities in the future make it 
valuable reading for contractors, cleaning equipment, and chemical man-
ufacturers, as well as manufacturing plants. 
 In summary, according to the white paper, expect the push toward 
lean and green methods to continue and accelerate in the second decade 
of the 21st century. Water will always be in the picture, but using less to 
do more will be increasingly important. The same applies to solvents. 
 Cleaning manufacturing facilities will increasingly be a structural 
component of operations planning beginning at the design stage. Find-
ing a way to do more with less will also be a guiding design principle. 
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biodegradable. If water is used, 
it should be reclaimed. 
 To reach outcomes that keep 
industrial plants functioning at 
peak performance and simulta-
neously reduce impact on the 
environment, many manufactur-
ers build strong relationships 
with the contractors they hire to 
install their cleaning systems or 
do their cleaning. And they want 
to see references and evidence 
of experience and knowledge.
 Expect more manufacturers 
building new plants to adopt 
clean-in-place (CIP) approaches. 
Cleaning equipment manufac-
turers that can help with the 
design will gain access to an 
expanding niche. So will con-
tractors qualified to maintain 
the systems. 
 For instance, pharmaceuti-
cal industries use different 
tanks to hold different types of 
water that will be used to CIP. 

 Pressure washing, waterjetting, and steam cleaning—with water going 
a long way thanks to heat—will be players. But they are likely to have part-
ners, such as dry ice.
 Clean production lines minimize risk to workers and maximize product 
quality. Clean and well-maintained machines are less likely to malfunction. 
Clean products are less likely to be shunned by consumers, or worse, result 
in a recall or litigation.
 The myriad in-plant nooks that must be cleaned extend well beyond the 
obvious parts of the equipment line. Spaces between racks or under racks 
require routine attention. An out-of-sight notion must be changed to an in-
mind-at-all-times perspective. Regulators at all levels of government have 
ramped up scrutiny, aiming to protect consumers.
 The ability that steam has to penetrate crevices, places where nettlesome 
life forms, such as bacteria and fungi, can take hold and grow, assures it a 
place in industry. High temperature alone may be sufficient to eliminate 
certain organisms without the addition of solvents. 
Massive Market
 The phrase “green jobs” gets buffeted like falling leaves in a brisk wind. The im-
plication is that those jobs will multiply as more lithium batteries or solar collectors 
are made. What’s fascinating is that much of the green sector growth will emerge 
as companies strive to produce in a more environmentally sustainable manner.
 To obtain LEED (Leadership in Engineering and Environmental Design) 
certification from the U.S. Green Building Council (USGBC) manufacturing 
facilities must demonstrate that they are cleaning in an environmentally friendly 
way. That is, they must be able to show they are using the smallest amounts 
of energy, water, and solvents possible. If solvents are used, they should be 
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The tanks holding de-ionized 
water, hot or cold water for 
injection, or water from 
reverse osmosis units do not 
operate in perpetuity. They, 
too, have to be cleaned on a 
routine basis. In the truest 
sense of the adage, for every 
door that closes another opens. 
 Solvents, too, represent 
a growing sphere of opportu-
nity. The push for greener 
cleaning compounds that 
augment the power of water 
absent intense heat or force 
may seem like a formidable 
wave to ride. But find a wholly 
biodegradable compound 
that can boost the potential 
energy of water at lower 
temperatures and pressures 
and meet the embrace of 
many manufacturers.
 With food safety receiving 
enormous attention from the 
Food and Drug Administra-
tion (FDA), food production 
facilities are interested in 
cleaning methods that will 
both ensure a palatable, eco-
nomical, and attractive prod-
uct and be feasible. An eternal 
complicating factor is that the 
best solvents must be compat-
ible with the type of water in 
which they will be dissolved.
 Suspended matter and 
water hardness can affect the 
performance of sanctioned 
cleaners. So a cleaning equip-
ment manufacturer or a con-
tractor collaborating with a 
plant owner on strategy must 
factor in the type of water 
being used. Where the water 
is very hard, pretreatment 
may be necessary. 
 The more conversant pres-
sure washing and waterjetting 
industry members are in the 
nuances and needs of the man-
ufacturers they aim to serve, 
the more likely they will be to 
work in the in-plant sector. 

According to the white paper produced by George’s company, cleaning inside 
manufacturing facilities amounts to a multi-billion dollar specialty sector. 
And the solvent component now reaches $10 billion or more annually.
 One more compelling reason for optimism is the trade agreements in 
place or being negotiated. Many of the agreements put additional require-
ments on U.S. manufacturers eyeing more markets for exports. Being able 
to document all processes, including those for cleaning, is necessary for 
ISO certification, for example.
 It is nice to conclude that as manufacturing stabilizes and increases in 
the United States, the pressure washing and waterjetting industry will be 
a strong partner. For opportunity, the inside of a manufacturing facility is 
an excellent place to be.
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