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T echnical illiteracy on the part
of students, confusion and

misinformation about manufactur-
ing and careers in heavy industry,
and an uneven response by govern-
ment and business to the need for
comprehensive training programs
are already posing serious chal-
lenges to the industries that make
and use valves—and will only esca-
late in the future. 
The major problem is demo-

graphic: a study by the National
Youth Employment Coalition found
that by 2010 there will be almost
twice as many workers retiring
than younger workers entering the
labor market—76 million older
workers compared to 41 million
new workers. 
While not every job lost to retire-

ment will have to be replaced, the
statistic highlights the growing gap
between the pool of workers the
industry needs and what they are
likely to find. 
According to the same study, jobs

will also go unfilled because of
shortfalls in the public education
system. As many as one-third of stu-
dents nationwide don’t graduate
from high school, and 40% fail to
complete four-year college programs
within six years. With more than
75% of new jobs requiring post-sec-
ondary education or training, and
U.S. companies now spending more
than $60 billion annually on train-
ing, much of it remedial, meeting
workforce needs will not only be dif-
ficult, but expensive. 
“Almost every day we receive a

valve specification from a customer
who can’t understand the docu-
ment’s verbiage because he is not
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valve-literate,” says Greg Johnson,
president of United Valve and chairman
of the Valve Manufacturers Associa-
tion’s Education and Training Commit-
tee. “They want us to tell them what
the words mean. A ‘Valves 101’ course
will go a long way toward educating
customers and vendors. This is why
VMA is moving full speed ahead to pro-
vide basic training on the types of prod-
ucts the association’s member
companies manufacture. ” 

Ways Out
Experts say there are ways out of the
workforce dilemma, many of which are
generating local successes around the
country. These include making greater
use of two-year technical colleges for
training, recruiting associate-degree
technicians as aggressively as graduates
of four-year engineering programs,
developing more outreach to high school
and junior high school students, and
doing a better job of marketing opportu-
nities in manufacturing and industrial
plants to students, school administrators
and, importantly, parents. 
Associate degrees from community

colleges are attracting more interest
from companies seeking technicians. One
reason is that course instruction often
includes subjects taught in four-year
engineering programs, though the work
is more applications oriented. 
“The community college is really an

interface between engineering and
implementation,” says Mike Mires,
Dean of Instruction for Technical Educa-
tion at Spokane Community College,
Spokane, WA. “We are an applied sci-
ence group. It’s great to design a pro-
grammable logic controller, but how it
interfaces with motors and controls is up
to the technician we train, who is our
niche.” 
Graduates of two-year technical col-

leges are capable of moving into entry-
level positions that in many cases would
be filled by four-year graduates and,
importantly, advancing with on-the-job
training and additional coursework. 
Experts also point out that associate-

degree colleges have long attracted stu-

dents who are older and more focused on
career training than many students at
four-year schools. In a global economy
that places a premium on technical
expertise, workers can expect to change
jobs many times and learn different
skills. Two-year colleges are important
and accessible ways to train and retrain
these workers. 
Two-year technical colleges are thus

selling points for businesses looking to
expand or locate operations in neighbor-
ing areas. As a result, their curricula are
constantly updated to stay current with
companies’ needs. 
“There’s a misconception in the mar-

ket that a bachelor’s degree will solve
workforce needs,” Mires notes, “but
that’s really not true in the trades and
technical professions.” 

Support Grows
Two-year colleges also attract profes-
sionals seeking career changes—so
much so that one educator in Texas calls

them “the graduate schools of the 21st
century.” 
State and federal support of these

schools is sizeable and ongoing. In one
notable expansion, Richland College in
Dallas is developing a campus in nearby
Garland, TX, that will be primarily for
workforce training, rather than a step-
pingstone to a four-year program. Slated
to open in 2009, it’s one of five new
campuses that are part of a $450-mil-
lion, state-funded package of improve-
ments for Texas community colleges. 
One proponent of hiring associate-

degree technicians is Glen Spielbauer.
He has a two-year degree in electronics
technology, is a systems technician at
Continental Electronics and a manufac-
turer of radio transmitters in Dallas.
Spielbauer has also worked for a pack-
aging company, co-owned a factory
automation business, done consulting
work, written for trade magazines and is
a member of the American Technical
Education Association.

VMA’S ‘VALVE ED’ PROGRAM TO LAUNCH IN 2009
VMA’s Education & Training Committee is now working on development of a
Valve 101 training program, which will be introduced as a PowerPoint presenta-
tion in the first quarter of 2009, then expanded into eLearning and other for-
mats. 
Additional modules will be developed, with an Actuator 101 program also in

the works for next year. Also under consideration are modules on topics such as
valve maintenance, repair, corrosion, castings, quarter-turn valves (and many
other specific valve types), as well as other courses that are industry or applica-
tion-specific.
To spread the word, VMA Education & Training Committee members will

make presentations at a variety of end-user industry shows beginning mid-2009.
A new one-day event, the Valve Basics Seminar & Tabletop Exhibit, will be

introduced next fall in Houston, a location with a large concentration of valve
users, to provide convenient and inexpensive training for industry newcomers.
Eventually, these events will be expanded to other areas of the country with
numerous plants.
In addition, VMA plans to set up a database of presenters/trainers to serve as

a resource for companies and organizations that wish to have valve training con-
ducted on site.  The association will also reach out to a variety of educational
institutions, including two-year and engineering schools, to offer valve training
programs and speakers.
Watch future issues of Valve Magazine and VMA’s websites—VMA.org and

ValveMagazine.com—for additional information about VMA’s Education &
Training program as it develops. If you have any questions, please contact Judy
Tibbs at jtibbs@vma.org or Greg Johnson at greg1950@unitedvalve.com. 
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As he has progressed in his work,
Spielbauer has returned to technical col-
lege for additional training in such areas
as circuit design, computer architecture,
calculus, physics and engineering man-
agement. He also received a B.A. in
General Studies from the University of
Texas in Dallas. 
Spielbauer believes that industry

needs to look closely at the value these
graduates bring to companies, and tailor
recruiting and advancement policies
accordingly. Employers should hire asso-
ciate-degree technicians not just for the
shop floor but with an eye toward pro-
moting them to sales, marketing and
management.
Some companies do this, but Spiel-

bauer says more should familiarize
themselves with the courses that are a
staple of technical colleges. “A lot of
human resources departments don’t
understand how advanced these courses
are,” he notes. 
Coursework at many colleges rou-

tinely includes training in the latest
CAD/CAM and CNC software, along
with courses in hydraulics, pneumatics,

industrial electronics and coordinate
measuring systems. 
Courses proposed for the Garland

campus, for example, include applied
physics, statistical process control,
process chain and inventory manage-
ment, lean manufacturing, continuous
quality principles and OSHA rules. There
will also be courses in basic mechanics,
reading blueprints, workplace and man-
agement software, and Spanish. 
Spielbauer says more companies,

industry associations and labor groups
are working with technical colleges to
develop areas of study. The colleges
themselves are actively recruiting high
school students—a high-value target for
industry—in an effort to interest them in
technical and manufacturing careers. 

The Spokane Example
In Spokane, Mires works with industry
clusters that belong to the local Chamber
of Commerce to develop programs
geared to students. The need to recruit
and train young workers is acute in the
area. “We have about 20,000 opportuni-
ties in Spokane for manufacturing

[jobs],” he says, “and the workforce is
retiring.” 
In fact, the greater Spokane region

recorded 19,651 manufacturing jobs in
2007, according to Mark Mattke,
workforce strategy and planning direc-
tor at the Spokane Area Workforce
Development Council. Defying national
trends, the council projects that manu-
facturing jobs will increase by 15% to
22,514 in 2017. 
Mattke credits this to a diverse econ-

omy that has created a base of light and
heavy manufacturing. Industries include
steel service, maintenance, repair and
assembly, casting and aluminum fabri-
cation. Those who claim that U.S. man-
ufacturing has no future have never
been to Spokane, where “average
annual earnings are $56,000 per
worker including benefits, which is a
good family wage,” Mattke notes.
The Spokane area shows the viability

of manufacturing and the opportunities
that exist for students. Nevertheless, as
Mires observes, “the exposure of most
kids out of high school to opportunities
in manufacturing is nominal.” 
One reason for this is that technical

training doesn’t get much attention
from public schools. “Everyone is so
concerned with scoring for ‘No Child
Left Behind’ that they’ve ignored the
professional-technical career track,” he
says. 
While high school is a prime target

for Mires, efforts are also directed at
middle school students, especially one
segment of the potential workforce—
girls. “We have an event called ‘Pizza,
Pop and Powertools.’ We bring in 400
eighth-grade girls to expose them to
welding, carpentry and other parts of the
construction trades, in classes that are
almost always taught by women working
in these areas.” 
Other programs in Spokane include

a Construction Career Day, which
attracts about 800 high school stu-
dents, many of whom are allowed to
operate cranes and bulldozers (under
strict adult control, of course), and a
Manufacturing Work Week, which is
primarily for juniors and seniors. 
“There’s more recognition that com-

munity colleges play a big role in work-
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force development,” Mires says. “At
least 80% of technical jobs don’t require
a bachelor’s degree, but 50-60% of
employers would like a worker to have
an associate’s degree.” 

Starting Young
Some schools are investing in technical
education. One approach is with Project
Lead the Way (PLTW), a national pro-
gram run by a not-for-profit organiza-
tion that develops partnerships between
industry, colleges and schools to create
pre-engineering curricula for students.
PLTW seeks to interest high school and
middle school students in technical
careers by providing introductory train-
ing in state-of-the-art technologies,
advanced computer software, promot-
ing math and science courses through
high school and offering optional sum-
mer internships. 
PLTW states that the courses are

available as part of a school’s general
education curriculum and reflect
national standards in math, science and
technology. Students that add PLTW
courses to their schedule benefit by
improving their preparation for two- or
four-year college programs and, ideally,
finding a career they want to pursue. 
The need to prepare students for

technical careers is also recognized by
universities. According to an article in
the August 2008 issue of Power Engineer-
ing, the Swanson School of Engineering
at the University of Pittsburgh has
developed the Power & Energy Initia-
tive, a program designed to interest
undergraduate and graduate students in
careers in the power and energy indus-
try. 
The program was set up in collabo-

ration with regional companies to
address the need for new workers. The
U.S. Department of Labor projects that
50% of the utility workforce in the U.S.
could retire in the next 5-10 years, pos-
ing severe challenges to daily opera-
tions and knowledge transfer. Swanson
has developed introductory courses in
power and energy, and plans to add
more that will lead to a concentration
or certificate designation. Local indus-
try is responding by hiring Pitt engi-
neering graduates. 

Marketing Modern
Manufacturing
One of the most important ways to
improve workforce development, though,
might be in something as basic as mar-
keting. Mires believes industry needs to
do a better job in conveying the image of
modern manufacturing to students and
their parents. 
“Most of the public sees a dirty,

dank industry when they think of man-
ufacturing,” he says. “They think it’s
not a place to invite youth to work in.
Modern factories are clean. Manufac-
turers need to promote this image of
their industries.” 
Companies also need to do a better

job of explaining the financial benefits of
a career in manufacturing. Mires notes
that many industries have good starting
pay for technicians. In Spokane, biomed-
ical electricians start at $45,000 per
year, Mires says, and at $55,000 in
other parts of the country. “In the
trades, though, the talk is about hourly
wage, while other professions stress
annual pay.” So while some professions
tout a starting salary of $40,000 a year,
technical jobs are offered at $20 per
hour, which is actually slightly more.
“Kids don’t make the translation,”
Mires says, and don’t know immediately
which career is more lucrative. “We
have to compare apples to apples and
talk about annual wages.” 
One demographic is working in

industry’s favor: The U.S. population
is becoming larger, increasingly
diverse and has the potential to be the
best educated in the world. History
shows that these factors contribute
greatly to the skills that sustain manu-
facturing. The valve industry and other
industries that use valves can capital-
ize on the intellectual potential of
young workers by working closely with
two-year colleges and local schools to
promote the value of technical careers.
In the process, these industries will
increase the pool of qualified workers
they need to enhance operations. VM

PATRICKTOENSMEIER, writes about manufacturing
and technology issues. Reach him at
toensmeier@sbcglobal.net.
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nologies are improving. According to
one estimate, a reverse osmosis (RO)
seawater desalination plant built today
can produce 27 times more water—for
the same capital investment—than
could be achieved in 1980. “It’s now
possible to desalt water for a cost of less
than $1 for every 1,000 gallons,”
reports Tom Decker, vice president for
the Water Business Group of CH2M
Hill, a Denver-based company that pro-
vides planning, engineering, design and
program management.

Improving technology and decreasing
costs are boosting the economic viability
and attractiveness of water desalina-
tion. According to Decker, in the past 15
years the number of “desal” plants has
tripled from 7,500 facilities in 1993 to
some 21,000 plants today. About two-
thirds of these plants process seawater,
while the other one-third mostly
processes brackish groundwater.

As costs come down, economies of
scale can go up. Since RO systems are
modular, operations are easily expand-
able. Ten years ago most seawater desal
plants ranged in size from 0.2 to 4 mil-
lion gallons per day (mgd), a CH2M
white paper reports, but most projects
announced in recent years range in size
from 14 to 72 mgd.

According to Marwan Nesicolaci,
vice president of water purification serv-
ices at Severn Trent Services, a global
supplier of water and wastewater treat-
ment solutions, the reverse osmosis sys-
tems market is growing at an annual
rate of 8%, “and desalination, a pri-
mary application for RO, is expected to
grow globally an average of 11% during
the next year.”

Going with the Flow
Fresh surface water is the most used
source. By contrast, seawater is highly
saline and typically contains more than

35,000 milligrams per liter (mg/l) of
total dissolved solids (TDS). Groundwa-
ter taken from subterranean aquifers,
on the other hand, may be fresh or
saline. Groundwater is called brackish
when it contains dissolved solids such as
salts. Concentrations in brackish water
typically range from 1,000 to 10,000
mg/l. 

Distillation of seawater has been
employed since Roman times. About
2,000 plants worldwide use a process
called multistage flash distillation.
Under a vacuum that reduces the boil-
ing point of water, a thin film of water is
exposed to high heat so that flash evap-
oration occurs. After the water is
repeatedly flashed, distilled fresh water
results.

A second method for desalting water
is electrodialysis, a process first used on
a large scale in the late 1950s. Seawa-
ter is processed through a container
with positive and negative electrodes on
opposite ends. As salt dissolves in water
and splits into charged particles, these
ions are attracted by the electrodes and
trapped by membranes. The remaining
desalted water is then tapped. However,
the electrical requirements for this
process are high.

According to CM2H Hill’s Decker,
since the late 1990s reverse osmosis has
become the dominant technology for
water desalination. “Though within the
RO market,” he reports, “there are dif-
ferent RO system manufacturers whose
specific technologies vary.”

That observation is affirmed by Tom
Morgan, manager for the North Ameri-
ca and Asia Pacific regions of ITT
Water Equipment Technologies. Based
in West Palm Beach, FL, the company
has manufactured RO systems for desal
plants worldwide. “Each manufacturer
has its own niche—for example, a par-
ticular size or application,” he says,
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The reverse osmosis systems market is
growing at an annual rate of 8%, “and
desalination, a primary application for RO,
is expected to grow globally at an average
of 11% during the next year.”


