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 hemurgy—chemistry 
 using agricultural mate-
 rials—and waterblast-
ing meet in the Midwest. They 
also meet in other parts of the 
country where doing a better 
job of cleaning farm equipment, 
implements, and facilities is 
synonymous with doing an 
excellent job with ever fewer 
chemicals and the smallest 
amount of water.
 That means aiming to 
extract cleaners from crops—
one dimension of chemurgy. 
It also means experimenting 
with high pressure (HP) and 
ultra-high pressure (UHP) 
water to find the optimal bal-
ance between power and water.
 “We have water blast pumps 
here, 7000 psi up to 9000 to 
10,000 psi,” says Tom Crawford, 
TNT Sales & Service, Hinton, 
IA. “We can run up to 40K.” 
But “it’s not real practical.”
 On every sort of farm job, 
“water is an issue,” says Craw-
ford. “Most of our applications—
for hog barns, for example, or 
for finished buildings—use 
2400 to 4000 psi at eight to 10 
gpm. Six thousand psi is the 
highest we sell to that market.”
 To minimize the use of water, 
in fact, Crawford’s company 
offers its own three-part Barn 
Clean Foam System, which is 
specifically configured for hog 
barns. The system consists of a 
reactor detergent, chemical injec-
tor, and foaming lance applicator. 
 “The chemical itself is custom-
made for us,” says Crawford. 
“It’s a third-generation chemi-
cal. We’re still looking for some 
agricultural-based chemical.”
 Crawford explains there 
has been great success making 
cleaners from soybeans, an 
outcome that illustrates one 
great benefit of chemurgy: 
The product is biodegradable. 

 “The soybean-based product is awesome,” says Crawford. “It really 
brings out the shine.” And it is routinely tapped for tractors and com-
bines, although it was originally developed for tractor trailers.
 But for cleaning and disinfecting, more traditional chemicals are still 
the norm. So, too, is a foam-based process. “You get a better coverage 
with foam,” explains Crawford.
 For certain cleaning applications, good coverage goes a long way. 
Wash systems typically use foam on “honey wagons—manure spread-
ers,” says Crawford. 
 Depending on the type 
or part of a barn being 
washed, disinfectant may 
be mandated by regulations. 
Farrowing areas and market 
staging areas have different 
requirements. (Some years 
ago, aiming to combat 
Salmonella bacteria, chlo-
rine was fed to pigs before 
slaughter.)
 The foaming system 
offered by Crawford’s com-
pany accomplishes the essen-
tial aims of farmers doing 
cleaning. It conserves water 
and energy, and it reduces 
labor. “We hear all kinds of 
comments about how much 
time it saves them; how much cleaner their barn is,” says Crawford of 
the system. “Some say it saves them up to two-thirds—does the job in 
one-third the time.”
 Pumps capable of putting very high pressure behind a substance 
do find roles on the farm. High pressure pumps are used to power the 
anhydrous ammonia injection systems that take fertilizer delivery to a 
sophisticated level. 
 One special area where HP applications may be a good fit is in the 
cleaning of agrichemical mixing and loading pads. Facilities for mixing 
chemicals are supposed to be self-contained. They should not release 
any waste or water. Waste must be collected and disposed of accord-
ing to hazardous waste regulations. Pads must be made of high-quality 
concrete in order to withstand exposure to chemicals that spill or are 
part of rinse water.
 Pad concrete must have low water content (i.e., high cement content) 
so that it resists cracking. According to Michael A. Veenhuizen and H. 
Erdal Ozkan, writing for the Ohio State University Extension (http://
ohioline.osu.edu/aex-fact/0522.html), the best pads will accept a finish 
that improves washing and cleanup.      
 UHP processes sometimes find a place on farms when they are used 
as a drilling tool. Placing post holes for a fence or an outbuilding is one 
possibility, although mechanical or manual efforts will get the task 
done most of the time.
 Establishing a context for all processes—HP, UHP, and low pressure—
in the agricultural sector is the increasingly tight alliance between various 

C

It’s not just the equipment used in 
cultivation that must be cleaned, it 
is also the ancillary spaces in truck 
beds and silos. The Food and Drug 
Administration (FDA) has strict limits 
on the number of insect and rodent 
parts that can be found among prod-
ucts—some is a given because there 
is no way to eliminate all—so clean-
ing trucks and silos between uses 
is important.
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standing in strong wind. Blades 
and blade configuration have 
all gone through iterations 
of design and improvement. 
Although we think of a single 
disc, models of windmill also 
were built with multiple discs. 
 Modern wind turbines get 
so much attention in 2011 that 
we need only mention their im-
portance. They, like all inven-
tions, require evaluation and 
fine tuning before they can be 
declared part of an energy pan-
acea. For one thing, the turbines 
have a nasty way of killing bats, 
which are important as preda-
tors of herbivorous insects.
 There are gains and there 
are losses. Weighing the two 
is what keeps life—in urban 
areas and on the farm—inter-
esting. Perhaps abrasive water-
jets can so refine the cutting of 
turbine blades as to not only be 
driven by wind, but also to send 
out just the needed pitched sig-
nal to warn off bats that might 
otherwise fly into their path.
 Chemurgy meets bio-
fuels and renewable energy. 
Windmills of the past meet 
wind turbines of the present. 
Animal waste becomes a 
source of reliable energy.
 It is so much better to pro-
ceed with the premise that 
anything is possible given 
sufficient ingenuity, than to 
declare a stop. For those want-
ing to rekindle a fascination 
with agriculture and all the 
inventiveness the sector in-
corporates, we recommend 
Encyclopedia of American 
Farm Implements & Antiques 
by C.H. Wendel. Just peruse 
the book. Or, go to an agricul-
tural fair where antique farm 
machinery is likely to be on 
display. If neither of those 
endeavors encourages a for-
ward-looking partnership 

federal departments. On April 14 and April 15, the U.S. Department of 
Agriculture (USDA) issued a pair of press releases about new programs 
that illustrate the point.
 On April 14, Tom Vilsack, the agricultural secretary, invited agricul-
tural producers and rural small businesses to apply for loans and grants 
to implement renewable energy systems and make energy efficiency 
improvements. The USDA will make up to $61 million in guaranteed 
loans and $42 million in grants through the Rural Energy for America 

Program (REAP).
  The funds can be used to find 
methods for expending energy more 
efficiently. Or, they can be used to do 
energy audits and explore the feasibility 
of renewable energy systems. (Perhaps 
waterjet cutters can be used to make 
more efficient engines and engines 
that respond with ease to bio-fuels.)
 The invitation for applications is 
one that ought to attract the interest 
of many firms in the industrial water 
applications sector. Since REAP initia-

tives were launched in 2003, some of the innovative outcomes have 
included making more efficient use of waste, which can be used for 
energy generation.
 On April 15, the USDA in collaboration with the U.S. Department of 
Energy (DOE) announced $30 million in support—over the next three to 
four years—for research and development in advanced bio-fuels, bio-
energy, and biomass based products. Again, there is opportunity here. 
 Can a high pressure process contribute to feedstock development or bio-
fuels? If there is a possibility, the grant program is worth considering. 
 The demand for agricultural products will continue to grow as our 
population of 308 million grows. Farms may be more efficient in terms 
of productivity, but in terms of energy use, many gains await. Busi-
nesses that can participate in achieving the gains will get more than 
satisfaction and new customers. They will also help the nation reduce 
its requirements for imported oil.
 HP and UHP applications probably have many yet-to-be-determined 
roles to play in agriculture. Identifying and exploiting the applications 
is important to everyone.
 One cannot escape noticing many time-tested methods in agriculture 
that are being revived along with the interest in bio-fuels and efficient 
energy use. Cow flops burned for heat into the 20th century. Now 
organic waste materials are collected and fed to microbes that release 
gases, via anaerobic digestion, used to produce power. Some of that 
power—such as from anaerobic digesters on dairy farms—is signifi-
cant enough to be sent to the grid.
 Horsepower persists as a moniker because horses did provide power. 
And they did more than pull. They turned wheels that were connected 
to mechanisms for grinding and pumping. Moreover, waterwheels had 
a significant place on farms with ready access to flowing water.
 And wind has long been used to power pumps. Building a windmill 
tower from wood was no small feat. The tower had to be tall enough to 
expose the blades to air flow, but it had to be strong enough to stay 

The agricultural sector 
brings images of patchwork 
fields and tractors to mind. 
But the array of equipment 
that serves the sector 
extends to the thousands.
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with agriculture, it’s difficult to 
know what will.
Pressure Washing Applica-
tions in the Agriculture Arena
 “We feel that pressure levels 
in excess of 10,000 psi are much 
too powerful for agricultural 
cleaning or most other applica-
tions,” says Lauren Zwiebel, 
marketing communications 
manager, Daimer Industries, 
Woburn, MA. Advanced clean-
ing power can be achieved 
with a combination of moder-
ately high pressure levels and 
high wet steam temperature 
levels, she explains. 
 “High wet steam temper-
atures up to 330 F work to 
quickly dissolve grease found 
on farm machinery…,” says 
Zwiebel. Then, dissolved grease 
can be blasted away, she explains. 
 The machine Zwiebel’s 
company often recommends 

for agricultural applications, such as cleaning farm machinery, is the 
Super Max 12880 because it incorporates three choices for operation. 
The machine can be used in any one of the modes—cold water, hot 
water, or steam, explains Zwiebel. Being gas powered, it is easier to 
use far from electrical generators or grid connections. It can be used 
cold to clean out stalls, sheds, and barns, and to remove dirt on tools 
and tractors. And, as she points out, for grease, the hot water or steam 
settings are the best choices.
 Green (environmentally neutral) cleaners, or those that fall into the good 
outcomes of chemurgy category, also are a staple from Zwiebel’s company. 
The safety of such cleaners benefits the planet at large. On the farm, their 
safety improves the day-to-day environment for animals and field crops.
 Not all cleaning applications on farms involve water. Manure and 
bedding in stables must be sifted periodically. The idea is to get the manure 
out and mix in new absorbent bedding such as sawdust. Manufacturers 
now offer mechanical alternatives to sifting and removing manure with 
a pitchfork, methods that are faster.
 Similarly, storing grain that has a great deal of chaff mixed in leads 
to compacting, poor air flow, and possible spoilage. So mixers that liter-
ally separate the unwanted small bits of plant material, including seeds 
from weeds, which are typically as small as they are prolific, are used 
to clean the grain. Again, there is no water involved, just trommels, 
screens, shaking, and gravity.
 In 2010, approximately one in every six residents of the United States 
lived in a rural area. Among those 51 million residents, there are many 
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(www.grpumps.com) illus-
trates the creativity that goes 
into pump design. Among the 
pumps are standard centrifu-
gal and diaphragm. 
 Disc filters are also used 
for irrigation systems. Their 
structure encourages particu-
lates to drop out of solution. 
Disc filters are cleaned by 
back flushing with water 
under pressure. 
 Many of the processes for 
injecting fertilizer into a drip 
irrigation system mirror those 
for mixing chemicals with 
water for pressure washing. 
By-pass pressure tanks, 
venturi injector, and direct 
injection are all used. 
 As the century continues, 
expect farmers to look for 
more processes powered by 
renewable sources of energy. 
Solar-powered and wind-
powered pumps are already 
in the market. For now, the 
pumps are being used to 
bring water to kitchen gar-
dens and livestock.
 At this juncture, the family 
farm and the small farm are 
not one and the same, accord-
ing to an Environmental 
Protection Agency (EPA) 
study on the demographics of 
residents of farms. But as the 
search for a sustainable life-
style attracts more people 
who want to plant and har-
vest, that may change.
 The peak number of farms 
recorded in the United States 
came in 1935 (from the same 
EPA study). There were 6.8 
million farms then, a time 
when the population of the 
country was just 127 million or 
less than half what it is now.
 The top five commodities 
in the United States (2009 
data) in descending order 
are: cattle and calves, corn, 

fewer farmers. The number of farms has been hovering around two mil-
lion for the last decade. 
 The interest in environmentally friendly methods of farming—organic 
and sustainable—seems to be luring more U.S. residents back to the land. 
If that is the case, many of the new farmers will be looking for versatile, 
durable, and green equipment. As an example Zwiebel gave us illustrates, 
manufacturers are already innovating to meet all three requirements. 
 While water may not be needed for some farm maintenance processes, 
plants must have it. Even with irrigation restrictions multiplying, irrigation 
and application of fertilizer through irrigation systems (fertigation) persist 
as mainstays of agriculture. (Xeric landscapes may be fashionable among 
gardeners, but green and dry does not yield sufficient edible plant material.)
 Where irrigation is used—and it is used across some 12 percent of farm-
land—the concept of doing the most with the least amount of water leads 
to systems that drip and trickle water directly to individual plants. Drip 
irrigation is familiar to most readers. Such systems are not inexpensive to 
install, but if their components are long lasting, they can be economical. 
 Many of the pump manufacturers that supply the power required by 
waterjetting and pressure washing equipment are also involved in sup-
plying the power to irrigation systems. Since the water flowing through 
irrigation systems has particulate matter in it, filters become essential to 
preventing clogs. Some are simple screen filters. But centrifugal filters, 
which are powered by pumps, get most of the work done.
 The Gorman-Rupp Company in Mansfield, OH, offers a big series of 
pumps for agriculture. A look at the short list on the company website 
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soybeans, dairy products, 
and broilers. For businesses 
aiming to increase their 
products for the agricultural 
sector, such information is a 
good starting point. 
 In 2009, soybeans and 
soybean products were the 
top agricultural export from 
the United States. And in the 
same year, the top five coun-
ties in agricultural sales were 
all in California.
 Indeed, atop all the coun-
ties in agricultural sales was 
Fresno County, CA. (In a 
related article in this issue, 
the county and its surround-
ings is referred to as the 
world’s breadbasket. And 
that is with good reason.)
Innovative Ideas and an 
Inventive Creativity
 The historical tie between 
agriculture and waterjetting 
is actually quite tight. For 
instance, a great deal of 
experimentation in pump 
design took place on farms. 
Until the combustion engine 
overtook the importance of 
the windmill in moving 
pumps in the early 20th cen-
tury, the emphasis was on 
extracting more efficiency 
from better gearing and 
related mechanisms. 
 The brainstorming done 
by users of equipment con-
tinues today, although man-
ufacturers are out there as 
well—observing and replicat-
ing field conditions. Today, 
pump manufacturers provide 
pumps to agriculture for an 
enormous number of tasks.
 Pumps are used to power 
agitators—for ponds and 
waste pits—propel fluid 
in irrigation systems, and 
apply fertilizer. Of course, 
they are also used for 
power cleaning sprays. 

 Even with the array of equipment available to them, individuals rooted 
in agriculture act upon their inventive ideas. Robert Gibson, an inventor 
in Canby, OR, took his decades of industrial experience to the acreage he 
now owns. Finding a way to do something more easily and more econom-
ically intrigues him. “I just like to make things work better,” he explains.
 Taking a close look at an old orchard sprayer (circa 1950), which has a 
three-cylinder pump and is supported by a 400-gallon tank, Gibson had 
an idea that he could make just the piece of equipment he wanted to clean 
mud and grease from a bulldozer. By taking the filter off and configuring 
a brass nozzle to the sprayer’s applicator, he was able to get a good flow 
rate of 28 gpm and that made for great cleaning power at 1000 psi. 
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equipment,” says Ralph 
Notch, president and CEO 
of AR North America, 
Fridley, MN.
 There is no question that 
a reseller can “get a better 
value of equipment” by 
cleaning it thoroughly first, 
says Notch. To meet the needs 
of the agricultural sector, 
Notch’s company offers 
many choices in pressure 
washers, but most are in 
the low pressure range.
 “We go up to 10,000 psi,” 
says Notch. But generally 
farm needs are met by “3000 
to 4000 psi” pressure washers. 
Using hot water blasters is 
the way most farmers are able 
to accomplish the toughest 
tasks, he explains.
 (In a related note, Notch 
says that when he thinks about 
injector pumps, he thinks 
immediately of Cat Pumps 
in Minneapolis, MN. And 
he says that company does 
a great job of seeing that 
anhydrous ammonia injec-
tion and the like is completed 
in an exceptional way.)
 Given the range of cleaning 
requirements farmers have, 

 “A farmer who used a lot of chicken manure, borrowed the inven-
tion,” says Gibson. And the farmer pronounced it better than a com-
mercial pressure washer he had purchased. The value, says Gibson, 
came because of the lower pressure coupled with higher flow.
 (The inventiveness of Gibson realizes itself in many ways. He 
wanted a better way to harvest fruit. A ladder would do. He preferred 
a basket. He made the one-man basket, and the mechanism for lifting 
it with lever and pulley from inside the basket. It’s a cherry picker 
without the hydraulics.)
 Gibson has plenty of company on the inventor front. Small farms 
often operate on a razor’s edge between solvency and insolvency. 
Their operators want to do the most with an economical investment. 
 “Farmers, of course, cut a lot of grass,” says John Sorenson, owner 
of Empire Products, Spooner, WI. “They have these big rotary mowers. 
The cuttings on the blades harden.”
 Why not use the blades as part of the approach to cleaning? That 
summarizes the idea Sorenson conceived, acted on, and patented as 
an invention in 2005. “The rotating blades create an air vortex starting 
about half way down the blades and moves up and out the discharge 
at high velocity,” says Sorenson. “By the time the vortex reaches the 
outside, it has multiplied its force many times.” 
 The rotating blades meet water injected at a 45-degree angle from 
below, dispensed from a simple garden hose to which Sorenson’s 
deck washer attachment, made from high-quality plastic, has been 
attached. Effectiveness does depend on the water pressure coming 
from the hose. “A typical rural hose is 50 to 60 psi,” says Sorenson. 
 The inventions of both Gibson and Sorenson reflect the ongoing 
interest that those who till the land and tend the livestock have in 
approaches that match the scale of their operation. Of course, major 
manufacturers of equipment understand the importance of scale.
 Not only do farm machines serve their original owners for a 
long time, but they also enter a brisk re-sell market when their 
owners upgrade. “It’s been said to me that a pressure washer 
will pay for itself if a farmer uses it before he sells a piece of 
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pressure washer configura-
tions of every kind have a role 
to play. Portable equipment 
is as valuable to the agricul-
tural sector as are stationary 
machines in milking barns. 
Farms extend from the field—
where crops for table or live-
stock feed are grown—to the 
truck that carries products to 
market or the silo. 
 So, it’s not just the equip-
ment used in cultivation that 
must be cleaned, it is also 
the ancillary spaces in truck 
beds and silos. The Food and 
Drug Administration (FDA) 
has strict limits on the num-
ber of insect and rodent parts 
that can be found among 
products—some is a given 
because there is no way to 
eliminate all—so cleaning 
trucks and silos between 
uses is important.

 Cleaning conveyance and storage equipment also prevents ferment-
ing or ripening residue from attracting insects or pests. Farm equipment 
does not just accumulate mud, grease, and debris. It gets coated with 
fertilizer and pesticide. 
 Fertilizer to one crop may be lethal to another. Inadvertent mixing 
of different compounds used on fields can be deadly. 
 The agricultural sector brings images of patchwork fields and trac-
tors to mind. But the array of equipment that serves the sector extends 
to the thousands. 
 Consider just this rough (missing a few letters) and arbitrary A to Z 
sampling: Animal clippers, balers, calf savers, dusters, feed grinders, 
grading machines, harrows, incubators, loaders, mowers, plows, rollers, 
seeders, troughs, vine pullers, and wagons. All the many thousands of 
pieces of equipment and implements—and the facilities that shelter 
them—must be kept clean. 
 Then, there are the more intricate systems. Cleaning of lines and 
vessels in automated milking facilities must be done at regular and 
recorded intervals.
 Opportunities abound for inventive sorts—be they farmers or the 
manufacturers that aim to serve farmers—in the agricultural sector. 
From the sprayers for fertilizer and pesticide that were developed by 
the end of the 19th century and the boilers that were first used to try to 
bolster livestock feed, the industrial water applications sector and the 
agricultural sector are united in the past. And the sectors are certain to 
be united in the future.
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