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By: Petra Mitchell

ello fellow engineers, I am excited to be the guest editor
Hof this Manufacturing issue of Pittsburgh Engineer

Magazine I have my bachelors degree in mechanical
engineering from the University of Dayton and an M.S. in
engineering with a concentration in manufacturing management
from the University of Cincinnati. For most of my career I
have worked for a manufacturer, General Electric, or to support
manufacturers, Catalyst Connection. I have seen first hand how
well-engineered products and processes are the foundation of a
successful manufacturing company. Manufacturing shaped and
built the economy of southwestern Pennsylvania. The industrial
revolution of the 19th century created a new economy and way
of life here and across the country. The 20th Century was the
American Manufacturing Century.

“...the American public had started to concede to the
loss of thousands of manufacturing jobs and billions of

dollars in production revenues...”

The last 20 years or so has been difficult for American
Manufacturing. Tough foreign competition due to low wages and
trade policies have lead to decline among many industries that
had been dominated by American manufacturers for the century
before. What was even more troubling is that the American public
had started to concede to the loss of thousands of manufacturing
jobs and billions of dollars in production revenues. Talk turned
to the United States as a service economy and many planners
began looking at a future with manufacturing as an insignificant
piece of our national fabric. Those of us who work closely with
manufacturing didn’t agree. We realized that Manufacturing

is an important part of the nation’s economy today and for
generations to come. The companies that have transitioned
through this period became stronger. They increased productivity
and developed innovative products that customers wanted. They
invested in technology and relied on an experienced workforce
to make products better than could be made anywhere else on
the planet. American Manufacturing survived and the American
public has taken notice.

Petra Mitchell

A few years ago, there seemed to be more general discussion
about the importance of this country’s industrial base. Political
candidates from both parties made manufacturing jobs a top
priority. Manufacturing, once again, became the talk of small
towns and large cities, alike. Manufacturing is now looked at
as the engine to pull our stagnant economy back to dynamic
prosperity. This is no more evident than here in Pennsylvania.

Pennsylvania has been the center of important manufacturing
news. Marcellus Shale is literally right under our feet and not
only is it an important energy source, it is creating new local
manufacturing opportunities. From equipment and fixtures

used at drilling sites to transportation and construction products
needed to support this infrastructure, the leading energy
companies need large amounts of manufactured goods that can
be provided quickly. Many of Pennsylvania’s manufacturers have
begun supplying these needs and others are still working through
the process to be part of this new supply chain.

In August, the tri-state region was awarded a $30 million grant
to manage the National Additive Manufacturing Innovation
Institute (NAMII). NAMII will explore the exciting new additive
manufacturing technology which will allow parts that previously
had to be molded, welded and machined, to be created with a
3-D printing technology. This has the potential to provide local
manufacturers with another tool to compete globally.

In 2012, Governor Tom Corbett formed the 24-member
Governor’s Manufacturing Advisory Council, or GMAC,

who recently submitted a report to outlining the necessities of
a strong manufacturing. The report stated the importance of
Pennsylvania’s largest industry sector in terms of contribution
to gross state product. Manufacturing contributes $71.0

billion, or 12% of gross state product, employs over 560,000
Pennsylvanians with an average wage of $55,243, and supports
an additional 1.6 million jobs. 70% ($9.8 billion) of the

state’s research and development expenditures come from
manufacturing companies and they received 60% of all issued
patents. Small businesses with fewer than 500 employees make

2 Pittsburgh ENGINEER



up 98% of Pennsylvania manufacturers and account for 75% of
the total manufacturing workforce.

“Catalyst Connection is...tasked to help our regions

manufacturers develop and implement the tools

necessary to find new customers and compete in any
environment”’

The Governor’s council also provides a list of 15 key
recommendations they believe will help Pennsylvania remain
a strong manufacturing state. These fall under five initiatives:
development of talent and workforce, opening new markets,
making government work better for manufacturers, innovation
and access to capital. I am happy to report that Catalyst
Connection has been supporting small manufacturers with each
of these initiatives for 25 years.

Catalyst Connection is a southwestern Pennsylvania economic
development organization, funded in part by state and federal
governments, tasked to help our region’s manufacturers develop
and implement the tools necessary to find new customers and
compete in any environment.

We work with our clients on innovative web-based strategies and
social media and help commercialize new products by working
with technical experts in universities and laboratories. We also
help companies implement lean manufacturing to reduce costs
and develop their talent by investing in professional development

for their workforce. Like
manufacturing itself, we
adapt to the needs of our
clients. We recently created
the Technology Acceleration
Regional Innovation
Consortium (T-RIC) to help
manufacturers develop and
commercialize new product
innovations and the Marcellus
Shale Regional Innovation
Consortium (M-RIC) to help
manufacturers enter the energy
supply chain.

Catalyst Connection working with
representatives from Cannon Boiler
Works, Inc., New Kensington, PA

Manufacturing may seem to
have re-emerged to many in
this country, but we know it
has always been an innovative
and adaptive industry that
keeps America a strong global player. This is an exciting new
age of opportunities but it is clear that in order for American
Manufacturing to remain strong, companies will look to the
engineers to create new innovations and keep US products
superior to global competition.

Petra Mitchell is President and CEO of Catalyst Connection.

%

'CHEMICAL PROCESSING

Chemical Processing is the ONLY
media resource exclusively serving
the worlds largest manufacturing
industry — the chemical industry.

Wlthln the chemlcal industry, water and
wastewater challenges are top prio
and Chemical Processing bring

latest news, regul:
best practice

Visit our Water/Wastewater

Resource Center at
ChemicalProcessing.com

Winter 2012: MANUFACTURING



A Historic Pittsburgh Strength,
Energy is Fueling the Future of the
Region with Jobs, Investment

by Bill Flanagan

Pittsburgh, the birthplace of the energy industry*, is today’s energy

innovator, and energy is fueling the region’s 2 1st-century economy. It's a big

reason that Pittsburgh has outperformed the nation in terms of employment

over the past five years and that the region was ranked by The Economist in

December 2012 as one of America’s healthiest economies, alongside Dallas,

Denver and Houston.

The investment and job creation related
to the Marcellus Shale has been attracting
most of the attention. Since 2010 natural
gas exploration has accounted for 7.5%
of all jobs gained here. But there’s a lot
happening beyond natural gas. Metro
Pittsburgh is a national leader across
seven energy-related industries, including
coal, natural gas, nuclear, solar, wind,
transmission and distribution and green
building. Add to that more

than $1 billion a year in annual
energy research spending
through the National Energy
Technology Laboratory (NETL)
in South Park, our colleges and
universities and our corporate
research centers and the region
has got a critical mass of
opportunity and innovation that
is attracting global attention and
investment.
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Today there are approximately
60,000 direct energy jobs
at 1,700 energy-related
establishments throughout
the 32 counties of “greater”
Pittsburgh, a region composed
of portions of four neighboring states —
Maryland, Ohio, Pennsylvania and West
Virginia. Together these energy industries
contribute about $25 billion to annual

economic output, about 15% of total
economic activity.

4

There is plenty of reason to believe that
this trend of increasing employment
opportunity is going to continue for
decades if not generations. First, our
economy is diverse and balanced with
strengths across five key industry sectors:
advanced manufacturing, financial &
business services, energy, health care
and life sciences and information and
communications technology. Energy’s a

big economic driver, but all five sectors
are performing well and growing in the
region. Additionally, a sector, such as
energy, often converges with other sectors
— information technology, for example —
and creates new business opportunities
and generates employment.

Pittsburgh ENGINEER

Second, all of these sectors are competing
for many of the same skills. Each needs
employees skilled in the “STEM”
disciplines: Science, Technology,
Engineering and Math. Thousands of jobs
are going begging today because local
employers can’t find enough people — blue
and white collar — with the skills they
need. As thousands more jobs are created
here we’re going to need people to fill
them, too.

Third, there’s a big difference
between our region’s population
and that of the rest of the
country. The population trends
older here. That means in
coming years the region’s Baby
Boomers are likely to be cutting
back or retiring in greater
numbers than in other places.
They’ll be vacating jobs and
adding their positions to the new
jobs being created. It all adds

up to increasing employment
opportunity for people who have
the skills to succeed.

Last year the Allegheny
Conference on Community Development
and the Energy Alliance of Greater
Pittsburgh set out to better understand
energy workforce needs. With a focus
on the jobs that are most in demand and
hardest to fill, the organizations completed



and published a “Workforce Analysis
Report: Energy Sector Jobs in Greater
Pittsburgh.” The research and report
are unusual in that they are forward-
looking, making an effort to capture
not just the needs of energy industries
today, but the likely demand for skilled
workers through the end of the decade.
Thanks to the effort, the region now
has a planning tool to help frame
workforce development efforts.

The study identified 14 critical,
difficult-to-fill jobs across industries.
Many of jobs are just as important to
manufacturing, as they are to energy.
Only five of the occupations require a
four-year degree. Eight require training
beyond high school. All of them, even
“sales manager,” demand at least a
comfort level with science and math.

At the same time, employers expressed
serious concerns regarding their

ability to fill these high-demand jobs

with the current available workforce.
Survey respondents indicated being highly
confident in their ability to fill only one
out of every five forecasted openings in
these 14 occupations. The most common
reason for their lack of confidence was the
deficiency in technical and/or professional
skills required to perform these jobs.

How many jobs will there be to fill? The
study was not predictive, as the sample
was not scientific. But it was suggestive of
future workforce demand, as the sample
did represent energy-related employers of
various sizes spread across the 10 counties
of southwestern Pennsylvania.

The bottom line between now and 2020
is that employers will need to attract tens
of thousands of workers in these high-
demand occupations and others to fill the
jobs they expect to create and to replace
the Baby Boomers they expect to retire.

Whether or not an employer is in an
energy-related industry, it is important

to pay attention to these results.
Manufacturers and IT companies, as well
as financial and health care employers,
are seeking workers strong on STEM
(Science, Technology, Engineering and
Math). They will be competing for talent
amid growing demand in energy.

What’s the solution? The report makes
several recommendations.
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Target Jobs © © = 2 k& 3
Mechanical Engineers e e e e e e
Electrical Engineers L4 L4 L4 L4 °
First-Line Supervisors of Production and Operating Workers ° ° ° o
Welders, Cutters, Solderers, and Braziers o ° ° o
Computer-Controlled Machine Tool Operators, Metal and Plastic L4 L L4
Helpers--Installation, Maintenance, and Repair Workers ° ° °
Industrial Machinery Mechanics L ° L4
Machinists L4 L4 L4
Sales Managers ° L4 L
First-Line Supervisors of Construction Trades and Extraction Workers ° °
Heavy and Tractor-Trailer Truck Drivers L4 L4
Inspectors, Testers, Sorters, Samplers, and Weighers o o
Property, Real Estate Managers (Landman) o o
Petroleum Engineers L4

Nine of the 14 Target Jobs appear across three or more sectors. Efforts to build the needed workforce skills
for any one of these jobs will have a positive effect across the region’s broader energy footprint. Source:

Workforce Analysis Report 2012.

* Industry, the public workforce system
and educational institutions need to
collaborate — developing common
messaging that effectively promotes
the long-term stability and earning
potential of these energy-related
careers.

» Companies must collaborate to market
these jobs aggressively, especially
to younger talent, as high-paying,
important, and rewarding careers.

* In advising both youth and adults on

serving high school. Middle and

high school students all require a
strong grounding in a rigorous STEM
(Science, Technology, Engineering,
and Math) curriculum.

* Industry must take the lead in
proactively creating and supporting
partnerships with and among regional
secondary, technical and community
colleges, helping to ensure effective
curricula and learning tracks for each
of the Target Jobs.

career opportunities, more emphasis Together, we can meet the demand
should be placed on occupational for skilled workers and capture the
competencies and skills, rather than opportunity ahead — to the benefit of new
discussions focused solely on a single  generations of workers and the Pittsburgh
industry or sector. region, the new Center of American

* Clear educational pathways between Energy.

secondary and post-secondary

education and training need to be *Pittsburghers drilled the first oil and
articulated and far more widely natural gas wells and built the first natural
promoted. The traditional dichotomy 45 pipeline; electrified America with

of college track versus non-college alternating current and commercialized

is no longer a useful construct; the nuclear power; pioneered scrubbers
reality is that a 21stcentury energy Jor coal-fired power plants; and were
workforce will not only need post- innovators and early adopters of green
secondary education, but will need building technologies that use energy

to remain in a continuous learning more efficiently.

mode.

* It will be critical to extend awareness
of the depth and significance of
economic opportunity — and what
will be required from students — to
teachers and school administrators
focused on grades K-8, not just those

Winter 2012: MANUFACTURING

Bill Flanagan is Executive Vice
President of the Allegheny Conference on
Community Development and Affiliates
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Marcellus Shale Development
Driving New Markets

By: Joy Ruff

hen natural gas prices plunged in the winter of 2011-
\ ’s / 2012, it was a blast of cold reality for the Marcellus
Shale industry, which had enjoyed many months
of seemingly unstoppable growth. The downturn prompted
retrenchment of drilling plans and widespread concern about the
possibility of a prolonged slump. But in the soft market, many
producers are discovering opportunity — the chance to trim their
costs, build out their infrastructure and solicit new customers.
They’re demonstrating that there are
ways to trump the slump and prepare
for a prosperous future.

The decline was dramatic. By

early 2012, the price of gas on the

New York Mercantile Exchange

plummeted to $2.77 per million

British Thermal Units; worse, at

least one major industry analyst was predicting a skid below
$2, which would represent a drop of more than 77 percent since
2008, according to the Wall Street Journal. Industry veterans,
of course, have weathered price cycles before. Indeed, some
observers attribute the downturn largely to many of the same
factors — mild winter

temperatures, abundant

boomed, drillers leased more and more wells under agreements
that often require them to drill or lose the lease. Squeezed by
such contracts, some producers opted to drill wells, even when
economic conditions didn’t justify it, rather than try to renegotiate
leases. Lease-driven drilling may have contributed to an already
abundant supply.

Worrisome as weak prices may be, many producers are finding

ways to exploit the slump and solidify their foundations for
growth with the inevitable rebound.
For example, extensive drilling now
might not make sense, but managing
the lower expenses that limited
drilling yields makes a lot of sense.
How much will you save during your
drilling interregnum, and how should
you redeploy those resources? Sharp

operators will come up with the answers.

A pause in drilling also gives producers a chance to complete

any unfinished infrastructure; with pipeline in place, producers

will be poised to tap wells as soon as the market improves.
“Some wells aren’t
producing because

supply, sluggish T | I R ) e L O ] < the .infrastructure isn’t
national economy — | e . L'%‘_p— e = available to connect
. . e = S \ T el P kD) «
that historically have o | (RN S == - , \ them,” Bohr says. “In
. . . A siamad e ] | . . .

triggered price declines. . F.’_ - ¥ e — . L e a time 11k§ thlS,. route

. I o o @ ™ Ceadlg  plans, engineering,
While some forces e - .'.c—a-g_“ uniTEe sTAfEs T P ; e ordering, permitting
behind the stump are e e vy A ST — those things all
the usual suspects, g ‘HJ"{ S i ol o g b e B o can be ongoing. It’s
others may be unique “I"ﬁr"-’a-r ‘\61 "" i re —a "_‘_ g \ : a good time for.mid-
to the Marcellus Vi, g ey o ‘J: e am stream companies to
drilling environment. foiaee ,l,.- R e o R | “‘---*-r Wy 7 e  raag \ do that.”
“It’s reasonably new B 4‘,“;‘_", — g il / f(ﬂ_,q-&’f.-;,h’-f‘"“_'_;“!ﬁ.h . .
when you look at the B e e~ ) s = T i While low prices
history of the natural L I § [ m— — are no cause for
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gas industry, so we're H_';‘!"-'-'ﬂ_—“ -  mamyiai ‘,.,?;,!-:-"i ¢ =) “_“\\ Va ce}ebratlon, they
in uncharted territory,” f £ ! B e LS el might be attractive

says Rich Bohr,

president of Whitetail
Natural Gas Services.
“These days, there are
more issues that can have an effect on commodity prices.”

Among those new factors is the volume of leased wells
throughout the Marcellus footprint. As growth in the fields

Map of Pennsylvania showing locations of Compressed Natural Gas Fueling Stations

to potential new
users who could be
considering a switch
to lower-cost fuels.
The lull in drilling is a great time to market to those prospects.
Power-generating utilities, large-scale manufacturers and fleet
operators continue to be primary targets, but there’s no reason to
stop there. Entities such as school districts, government agencies

Pittsburgh ENGINEER
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s
and mega-manufacturers and distributors typically have fleets refueling station can serve all customer vehicles. Organizations
that are prime candidates for conversion to natural gas. Pitching so situated may be your top prospects.
such prospects is an excellent way to profit from dawdling prices, ) .
which should be a powerful attraction for new customers. Sell all the advantages of natural gas. Potential customers will

know about the savings they

may realize, but are they aware
that the elimination of a single
diesel-powered truck has the

same beneficial impact on the
environment as the removal of 325
automobiles? They will if you tell
them.

Many producers are making a
compelling case for natural gas by
shifting over their own fleets. “There
is an opportunity for the industry to set
the example for using natural gas as a
transportation fuel,” Bohr says. “All
producers can be looking at converting
all their equipment at the well pad

and the drilling rig itself. We’ve been
doing diesel to natural gas conversions
for years. All of this is doable. It’s not

Familiarize yourself with
government incentives. State and
local government may offer loans

new science or engineering. It’s those Grand-opening of a new Dandy Mini-Mart in North Towanda, PA  and grants to support conversion,
kinds of examples that help to alleviate  offering compressed natural gas for vehicle fueling but this is an ever-changing

doubt in consumers’ minds.” Such !andscape. New programs are
conversions will save producers money o ' introduced even as funds for older
over the long term, and they serve a valuable public initiatives dry up. Keeping abreast of government incentives will

help you point prospects in the right direction.
Target the most likely prospects. Fleets with vehicles housed
in multiple communities, or on multiple sites within the same
community, may not be your best candidates, since it would be . .
. . Joy Ruff is the Community Outreach Manager for the Marcellus
cumbersome to refuel scattered vehicles at a central location. But Shale Coalition
if a fleet departs from, and returns to, a common site, a central - 'E
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ESWP Member News

More than 80 firms are represented in the Corporate Member program of the Engineers’ Society of Western Pennsylvania (ESWP). Memberships are available at 3
levels: Gold, Silver and Bronze. Gold members are entitled to 14 memberships that can be exchanged by employees; Silver, 9; and Bronze, 5 — annual dues are
$2400, $1700, and $1000 respectively. In addition, ESWP Corporate Member Firms may add 2 additional individuals in our Under-35 age category at no additional
cost. More information can be found at eswp.com. Please contact the ESWP Office (412-261-0710) for additional details.

NEW! For Government Agencies, Corporate and Individual Memberships are available at a 50% discount!
Membership in ESWP comes with a long list of benefits! From our continuing education opportunities earning you Professional Development Hours (PDHSs), to the
business networking events in our fine dining city club, there is something for everyone in your organization. Also, ESWP is helping the next generation of engineers
with student outreach programs, giving you the opportunity to participate in many rewarding programs.

ESWP Gold Corporate Member Firms

AZCOM (;~ " mMCON.

Infrostnectune & Industrial Consirucion USA

CDM

% GATEWAY C 4

mith  HATCH =
DEI KV/ZRNER

DeSalvo Enterprises, Inc. KVAERNER NORTH AMERICAN CONSTRUCTION INC.

ESWP Silver Corporate Member Firms

ASTORINO POINT PARK

Arcritochore Engineering Inherior Design Desige Bulkd
KU Resources, Inc. UNIVERSITY

.r@-\-. ;g'.. -

| E‘ rl
Lennon, Smith, Souleret .3 = 1"1@"" 1K
Civil & Environmental Engineering, Inc.
Consultants, Inc.

P4 PJ DICK ‘
m A TRUMBULL &
/ LINDY PAVING Uhde Corporation

8 Pittsburgh ENGINEER

J—
=8
-

[

ﬂ Al

r;



ESWP Eronze Corporate Nemb

DIGIOIA GRAY
& ASSOCIATES

VidS

McTish, Kunkel
& Associates

©

menARD

Giroend Impreveman] Sprciskaty

o

AIST

N FOR IRON & STEEL
TECHNOLOGY

o
\ 4
Aquatech

[ AvaLoms TR S
W/

-y
@
3
e
£
a2

@ Bayer MaterialScience

. “1‘-'.' ms consultants, inc.
(‘/ FI E G w engineers, architects, planners
Borton§LLawson
W - PN
(5 Gannett Fleming w
B:B it wa niICHOLsSON
CONSTIUCTION SEMICES pn PA Rso"s
Burns White | Hatch Mott - BRINCKERHOFF
n\TT{.kH'I'.‘i AT | ﬁ. MacDﬂna]C
P8 Carnegle Mellon HAZEN AND SAWYER e o T8

Envirgnmanial Enginaers & Sciantisis

11 1ENGINEERING

ki Ml INSTTNE] 8 TECRNELEAY

HRIG

7 Consulting, Inc.

FIGHMARK.

1l
Hill International

4 CORwm

CONVERTEAM

THE POWER CONYVERSION COMPAMY

RJ LEe GrouP

RDA

[ PR v —

RP

R, T FATTERSON COL, INC

(} Collective fﬁ’[farts, Lre
[-]

Civil and Environ nilal Enginears

SD>

CARKEGIE STRATEGH THRIGN

ENGI:[PI‘EERS ’mgongulﬁng
WAMARCELLUS f S e

SHALE COALITION
dCI Schnader
b ATTORNEYS AT LAW
VWORLDWIDE @

BADANIELI CORPORATION mascaro Sci-iEe

Consultants, Inc.
s s -

(3 B INE Consulting

LR Kimball

KACHITICTIND - DWERTTTNNG. - CDMME RN DRIV TIDHLGT

Winter 2012: MANUFACTURING

0 RIVER CONSULTING"

er Flrms

St

SM5
SIEMALG

SRS grows

SNC-LAVALIN
.>) America

Stantec

Telelracking

‘Waridiow ALinmaton for Healthcae. ™

Turner

Bullding the Future

L]PMC | L'llnt'r!|'|'|'¢ll'|‘illslﬂl|g|1
Medical Cenger

é.-ig.r’ﬁeen’ng

VEOLIA

WATER

lil WADETRIM

W

Wé‘I'N'E CEMC

LT =

WestVirginialUniversity
BEHAMIN M. STATLER COLLEGE OF
EMOINEERING AND MINERAL RESOLIRCES

wyarr
WY

@

Zell Engineers



Ny -
o/ / L/ / VA / ., \\\\\f\/ W7

/\

/\ /

Pitts

NN N

//

By: The Pittsburgh Technology Council

ittsburgh’s fast-growing technology
P and advanced manufacturing

industries are at the leading edge of
innovation

More than three decades ago, as heavy
industry collapsed in Pittsburgh and the
surrounding region, economic seeds were
being planted in an effort to regrow the
economy.

This would require a pivot,

a complete rethink as to how

a region could become a

vibrant center of commerce

and industry again. Nearly

a generation ago, business

leaders, economic stakeholders and
political leaders on both sides of the
aisle rallied resources and networks to
build an industry fueled by university
research, manufacturing clout and deep
entrepreneurial roots.

The Pittsburgh Technology Council was
one of the many resources that emerged
from this economic pivot to serve as

a focal point for the region’s growing
technology and advanced manufacturing
companies. (Be sure to watch the
Pittsburgh Pivot at youtube.com/user/
PittsburghTechnology) In fact, 2013 marks
the 30th anniversary of the Pittsburgh
Technology Council and its mission to
help technology companies succeed.
Today, nearly 1,400 companies belong to
the PTC, representing what has become
Pittsburgh’s innovation economy.

The Pittsburgh region is teaming with
companies -- both new and old -- that

are blending the traditional worlds of
manufacturing and materials with the
bleeding edge of technology. Here are just
a few examples of Pittsburgh Technology
Council member companies that are taking
innovation to a new level.

Based in Pittsburgh with manufacturing
facilities in East Huntingdon, Twp.,
Aquion Energy designs and manufactures
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a revolutionary type of battery based on
research at Carnegie Mellon University.
The company has developed a novel
Aqueous Hybrid Ion (AHI) battery

that will enhance the electrical grid by
providing flexible, emissions-free capacity
that optimizes existing generation assets
and enables broad adoption of renewable
energy technologies.

Aquion’s battery system will also
address other energy storage application
challenges. Beyond minimized cell and
system costs and dramatic performance
enhancements over incumbent
technologies, the company is building
batteries that are safe, environmentally
benign and long lasting.

Under the leadership of CEO Scott
Pearson, Aquion is producing modules
that can be assembled into economically
compelling electricity storage systems
ranging from kW scale household
products to hundreds of MW’s to manage
energy use at the grid scale. Low-volume
production began in the summer of 2011.

Aquion made headlines last year when
it leased space in the former Sony
manufacturing plant with operations to
begin this year. As part of a first phase
manufacturing commitment at this site,
Aquion expects to create over 400 high-
tech manufacturing jobs by the end of
2015. Learn more at aquionenergy.com.

nanoLambda’s SpectrumSensor works as
an optical spectroscopemeter that can read
and interpret the unique wavelengths of
light in material. It uses this information,
then, to perform a myriad of functions
depending on what a client needs.

Pittsburgh ENGINEER

In its most visible example currently,

nanoLambda has engineered the

SpectrumSensor to maximize the color

quality, consistency, and brightness

in consumer electronics, including

televisions, smart phones, tablets, watches,

and more. The sensor will monitor

the color quality of LEDs for the color

consistency over time and temperature,
which is one of the biggest
challenges in the soon-to-
explode LED markets.

Thanks to its ultra-compact

size and very low cost,

SpectumSensor, the world’s

first and smallest product of
its kind, can be directly embedded inside
innumerable personal everyday devices
— even beyond consumer electronics, into
non-invasive health monitoring, cosmetic
skin tone measurement, and water quality
monitoring, among others. Learn more at
nanolambda.net.

Founded in 1942 to supply activated
carbon to the U.S. military, Calgon
Carbon has grown into the world’s leading
supplier of granular activated carbon by
pioneering innovative purification systems
for drinking water, wastewater, odor
control, pollution abatement, and a variety
of other manufacturing processes.

Employing
about 1,100
people
around the
world at 15
different
facilities,
Calgon
Carbon is a
true global
player in
rapidly
growing
global
market for
activated

Local Manufacturing at Creekside
Springs LLC, Ambridge, PA



carbon. While the manufacturer has maintained steady,
cumulative growth throughout its 70-year history, the future
holds even greater potential for Calgon, as an increasing number
of countries around the world move to establish and implement
regulations aimed at making our environment cleaner and safer.

Markets where growth potential is the greatest include the control
of disinfection byproducts in municipal drinking water; global
expansion of Calgon’s reactivation services, with a specific

focus on growing Asian markets; mercury removal from power
plant flue gas; and ballast water disinfection, which is the largest
growth opportunity for Calgon Carbon.

The growth in this market is being fueled by international
regulations requiring disinfection of a ship’s ballast water to
prevent the transfer of invasive species from one ecological
system to another. By 2018, Calgon estimates that this will be a
$15 billion global market.

Just recently, the company added 100 employees to support its
growth in the ballast water treatment market. Look to Calgon
Carbon to continue to take advantage of the ever-growing number
of global applications for activated carbon and its innovative
purification solutions. Learn more at calgoncarbon.com.

Based in Pittsburgh, Bayer MaterialScience is a world-leading
materials provider. According to the Bayer Group’s mission
statement “Science For A Better Life,” Bayer MaterialScience
works on solutions for the challenges of our time.

So, imagine a thin sheet, so unobtrusive that you may never even
notice its existence, saving you from pain and infection. It’s one
of the newest developments from Bayer MaterialScience working
in conjunction with the PA NanoMaterials Commercialization
Center.

These flexible sensing films, utilizing new Baytubes® carbon
nanotubes technology from Bayer, have been developed with the
help of the Quality of Life Technology Center, a joint venture
between Carnegie Mellon University and the University of
Pittsburgh.

The sensing films utilize the mechanical properties of Baytubes®
carbon nanotubes, which provide electrical conductivity through
their large surface area. By leveraging the benefits of the
nanotubes in the final product, the technology will potentially
provide flexibility, durability and customization to prevent
pressure sores and deep tissue damage for wheelchair users.

Carbon nanotubes are very small semi-conducting materials that
can transmit current. By putting them into coatings and applying
them onto flexible film, researchers at Bayer MaterialScience
found that they could help in this specific application — informing
people that they need to adjust their positions to avoid sores and
infections. According to the PA NanoCenter, prototypes will
continue to evolve and could find its way into applications like
pressure sensory pads for spinal cord patients or foot pads for
diabetics.

Nestled in Cheswick, Pa., right in the Allegheny Valley,
Dynamics Inc. has made a name for itself producing a paper-
thin, flexible computer with high processing capabilities and
low power requirements. The computer can be laminated into a
number of different card-based products.

Dynamics’ first product is the Dynamic Credit Card. The card
periodically changes a portion of a user’s credit card information
— both visually and magnetically. In doing so, the Dynamic
Credit Card annually eradicates more than $20 billion in credit
card fraud and associated costs.

Dynamics nationally launched the ePlate™ Visa® payment
device in late 2012. This battery-powered credit card opens an
entirely new payments category with revolutionary consumer-
facing payment “apps.” With this groundbreaking technology,
a consumer can now choose between two app experience
buttons on their ePlate Visa payment device and reconfigure the
functionality of the card and the reward they receive as a result
of the “app” they prefer. Dynamics ePlate is issued by UMB
Financial Corporation. Learn more at dynamicsinc.com

These companies are just the
tip of the innovation iceberg
in the Pittsburgh region.
Over the past 30 years, a
marriage of technology

and innovation has driven
the Pittsburgh region’s
manufacturing sector. From
the roots of heavy industry
and a tradition of university
R&D, a world-class center
of innovation has become a
reality.

Learn more about these
companies and Pittsburgh’s
innovation economy at
pghtech.org, facebook.com/
pghtech or twitter.com/
pghtech.

The Steel Industry at work at The
Techs, a division of Steel Dynamics Inc.,
Pittsburgh, PA

Editor’s Note: company
narratives were derived
from corporate web sites, the PTC Technology & Business Index
and TEQ news magazine.
"
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in Western Pennsylvania
By: Chriss Swaney

Research for advanced manufacturing in a
new Pennsylvania program is designed to
encourage manufacturing competitiveness
and job creation.

In December, Commonwealth of
Pennsylvania Governor Tom Corbett
handed out a portion of Pennsylvania’s

$5 million contribution to a $70 million
public-private partnership that government
and industry officials hope will spark a
manufacturing renaissance.

“Manufacturing adds more than $75
billion in value each year to our state’s
economy, and it is paramount that we
do all that we can to grow that sector of
our economy,” said Corbett. “Through
partnering with our world-class research
institutions, we can provide the tools
needed for Pennsylvania companies

to create jobs and compete in a global
economy.”’

Two Pittsburgh companies and one

in Bucks County are getting state

funds to hire graduate students from
Carnegie Mellon University and Lehigh
University who will help the companies
with projects involving additive
manufacturing, a technology that is
expected to revolutionize traditional
manufacturing. Also known as 3-D
printing, the technology has been touted
as the next industrial revolution for
manufacturing. The companies awarded
the funding included aerospace industry
supplier Acutronic, ExOne and Paramount
Industries of Langhorne.

Additive manufacturing enables
companies to make finished products
without bending, molding, grinding

or assembling various components. A
digital image of the product is sliced into
thousands of layers the size of a human
hair.

A 3-D printer similar to a laser jet printer
sprays layers of powered metals and other
materials and sand into a box, binding
them together with a proprietory liquid.
Once each layer is printed, the sand is
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vacuumed away and
the finished product
is hardened in a
furnace.

The state’s
commitment of

$5 million in $1
million increments
helped a consortium
of businesses

and universities

in Pennsylvania,
northeast Ohio and
West Virginia win

Manufacturing Innovation Institute.
Companies, universities and governments
will provide the other $40 million.

Carnegie Mellon University Mechanical
Engineering Professor O. Burak
Ozdoganlar estimated that $1 million

in state funds could support 12 to 15
internships at CMU and Lehigh, the
schools Gov. Corbett selected in June for
the program.

In June, CMU and Lehigh were tapped to
manage this new $1 million manufacturing
and innovation development program to
help foster a renaissance in Pennsylvania
manufacturing globally.

The Research for Advanced
Manufacturing in Pennsylvania

program (RAMP) is funded through the
Department of Community and Economic
Development’s Discovered in PA -
developed in the PA (D2PA) program. The
D2PA program, created by the Corbett
administration, is designed to build
capacity to better support Pennsylvania’s
businesses and to spur creativity and
innovation in the allocation of economic
development services.

The RAMP program is designed to tap
the research and innovation capabilities
of both Lehigh and CMU and provide
technical and economic benefits to the

Pittsburgh ENGINEER

From Left, Rick Lucas, Cecil Higgs, PA Governor Tom Corbett and Burak

$30 rpillion in federal 5, qoganiar during the recent RAMP grant ceremony and facilty tour
funding to start the

National Additive

state’s small, medium and large-sized
manufacturing companies enabling
knowledge transfer, the discovery of new
technologies and retention of highly-
skilled students.

RAMP will operate as a competitive
funding program that provides small
incentive grants from 1 to 1.5 years in
duration to faculty-led teams at CMU
and Lehigh that engage in short-term
innovation projects in cooperation with
a Pennsylvania manufacturing company.
Each successful RAMP proposal will be
awarded between $25,000 and $75,000 to
help support graduate students working
with successful participating companies.

“This program is designed to help
Pennsylvania companies invent and
develop advanced manufacturing
capabilities to compete in the global
marketplace,” said Gary Fedder,
director of CMU’s Institute for Complex
Engineered Systems (ICES)and a
professor in the Electrical and Computer
Engineering Department and Robotics.

“Additionally, RAMP will build off the
successful history at Lehigh and CMU of
partnering with Pennsylvania companies
and provide a gateway for these
companies to tap into the unique technical
capabilities that are available at these
research universities,”” said Richard Sause,



director of Lehigh University’s ATLSS
Engineering Research Center.

The new program falls on the heels

of the U.S. governments tack to forge
new ways to collaborate on discovery,
commercialization and the building of
workforce skills to ensure that advanced
manufacturing creates jobs in the U.S.

CMU research has shown that moving
manufacturing overseas to developing

countries can reduce the economic
viability of emerging technologies.

“We find that in the case of early-stage
industries with immature processes that
when U.S. firms shift production from

the U.S. to countries like China, the

most advanced technologies that were
developed in the U.S. no longer pay,” said
Erica Fuchs, an assistant professor in the
department of Engineering and Public
Policy at CMU.

The new National Additive Manufacturing
Innovation Institute, located in
Youngstown, Ohio, is one of 15
manufacturing institutes proposed by
President Barack Obama as part of the
strategy to revitalize manufacturing.

Companies supporting the effort are
Allegheny Technologies, a Pittsburgh

specialty metals producer and Kennametal,

a Latrobe-area tool supplier. PE
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A. RPI

B. MIT
C. USMA
D.CMU

A. Yale
B. RPI
C. Cal Tech
D. Harvard

A. Gene Kelly

B. David McCullough
C. Mary Cassat

D. Jim O’Brian

A. Frank Lloyd Wright

B. I.M. Pei

C. H.H. Richardson

D. Daniel Hudson Burnham

A. The air brake

C. The transformer
D. The mustache

Quiz.” Quiz developed by Pete Geissler
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l. The first school in the USA to offer engineering courses was:

Il. The first college in the USA to offer a degree in engineering was :

[l The famous Pittsburgher who wrote a book on the design and construction of the Panama Canal is:

V. The architect of the Chicago World’s Fair who also designed many buildings in the Pittsburgh area was:

V. George Westinghouse showcased this product at the Chicago World’s Fair:

B. The long-lasting Incandescent light bulb

Please submit your answers by 4/1/13 to David Teorsky, via email to: d.teorsky@eswp.com, with the subject line “Engineers
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Western PR Manufacturers Remain Optimistic for
Opportunities, Despite Concerns over Economies,
Regulations and Taxes

By: Lawrence P. Barger, CPA

optimistic about the future and recognize potential

opportunities for continued success, while at the same
time being realistic in their concerns about such challenges
as the domestic and international economies, governmental
relations, taxes and ongoing challenges related to hiring and
retaining a skilled manufacturing workforce. This according to a
recently released 2012 Biennial Regional Manufacturing Survey
developed by Alpern Rosenthal and the University of Pittsburgh
Institute for Entrepreneurial Excellence'.

The Western Pennsylvania region’s manufacturers are

The manufacturers surveyed varied in size, with revenue ranging
from less than $5 million with 5% of companies at $300 +
million and the number of employees ranging from 3 to more
than 1,500. Over 100 regional manufacturers responded to the
survey.

“It appears that overall our area’s
manufacturers have recovered well
from the “great recession” of 2008-
2009 and experienced success in 2012.”

Every two years when we complete this survey, it’s always quite
interesting to compare our regional manufacturers’ responses and
sentiments to what we read and hear about the national economy,
the health of manufacturing in the United States and various
opportunities and challenges that face most manufacturers; as

well as how their responses compare to those in previous surveys.

From the survey results, it appears that overall our area’s
manufacturers have recovered well from the “great recession” of
2008-2009 and experienced success in 2012. Nearly 70% of the
respondents said they have seen a revenue increase over the last
surveyed 3-year periods; however, those numbers are still not
back to the 85% of the respondents who saw an increase before
the 2008-2009 recession. Nonetheless, 70% is an improvement
over the 51% from 2010; and additionally, the number of
companies that are reporting revenue decreases of 20% or greater
fortunately have declined from 22% in 2010 to just over 5% in
this year’s survey.

The manufacturers responding to the survey continue to be
optimistic about revenue growth in the future; however, they
appear to be more cautious about their projections this time
around. Nearly 93% of the survey respondents in 2012 projected
revenue increases, but only 15% of those are projecting increases
of more than 20%. That’s in comparison to 43% from the 2010
survey expecting those kinds of revenue increases over the next
three years.

Also as part of our survey, we were interested in the perceptions
of our region’s manufacturers related to conducting business

in Pennsylvania. The 2012 survey results found that similar

to past surveys, the availability of a trained workforce and
transportation as well as the (lower) cost of manufacturing remain
the three most commonly cited strengths of doing business in
Pennsylvania. Meanwhile, the availability of a trained workforce
has decreased somewhat as being an asset for doing business
here.

Reasons to do business in PA

2012
L Jraihli]
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The tax structure, regulatory conditions and (lack of) a trained
workforce are the three most cited concerns in this year’s survey
related to doing business in Pennsylvania. However, two years
ago, lack of state economic incentives was in the top three,
rather than lack of a trained workforce. This shift may reflect both
more of an interest or need for economic incentives in 2010 as

14 Pittsburgh ENGINEER



manufacturers were recovering from the 2008-09 recession, and
also the current need for more skilled manufacturing employees
as the economy continues to slowly improve and the nature of
Western Pennsylvania manufacturing continues to evolve.

Concerns Regarding Doing Business in PA

by
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Beginning with our 2010 survey, we added questions related to
the impact on manufacturers related to the Marcellus Shale boom.
The 2012 survey results indicate that more than one-third of

the manufacturers surveyed see Marcellus Shale as a significant
business opportunity. However, this year the percentage of
respondents who noted that the Marcellus Shale boom will reduce
the workforce available to western Pennsylvania manufacturers
more than doubled.

Economic implications of Marcellus Shale

—
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Overall, it appears that Western Pennsylvania manufacturers are
in a positive frame of mind after experiencing success in 2012
while at the same time indicating a somewhat tempered level of
enthusiasm as seen in our 2012 Biennial Regional Manufacturing
Survey. These sentiments are certainly understandable given that
during the second half of 2012 and especially late in the year,
many business owners and executives felt a sense of uncertainty
and a bit of unease related to the larger domestic and international
economic conditions as well as the potential negative outcomes
resulting from the prolonged “fiscal cliff” negotiations that

were not (partially) resolved until January 1, 2013. And even
then, most knowledgeable observers felt that the congressional
action taken was somewhat limited in nature, especially on the
government spending side of the ledger and will require further
resolution in 2013.

As we all know, manufacturing has played a significant role in
the post-recession economic recovery both nationwide and right
here in Western Pennsylvania. And although there was some slow
down in manufacturing activity nationwide during the latter part
of 2012, the manufacturing indicators released in early January
2013 for the month of December were encouraging. Hopefully,
manufacturers will have reason to continue their optimism and
positive results into and through 2013.

Lawrence P. Barger, CPA, is an Audit & Assurance Director
at Alpern Rosenthal and the Director of Manufacturing &
Distribution Services.

1. The full survey report can be downloaded from the web site
www.alpern.com. For a more detailed discussion on the results of
the 2012 Biennial Regional Manufacturing Survey, please contact
Lawrence P. Barger at Ibarger@alpern.com or 412-281-2501.
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Did You Know...

+ The United States is the world’s largest manufacturing
economy, producing 18.2 percent of global manufactured
products, according to the World Bank. China is second
with 17.6 percent.1

+ U.S. manufacturing produces $1.8 trillion of value each
year, or 12.2 percent of U.S. GDP. For every $1.00 spent in
manufacturing, another $1.48 is added to the economy.2

» Manufacturing supports an estimated 17.2 million jobs
in the U.S.—about one in six private sector jobs. Nearly
12 million Americans (or 9 percent of the workforce) are
employed directly in manufacturing.3

* In 2011, the average U.S. manufacturing worker earned
$77,060 annually, including pay and benefits. The average
worker in all industries earned $60,168.4

» U.S. manufacturers are the most productive workers in the
world, far surpassing the worker productivity of any other
major manufacturing economy, leading to higher wages
and living standards.5

» Two-thirds of manufacturers pay income taxes at individual
rates. Therefore, any tax increase on individuals is a tax
increase on manufacturers.6

+ U.S. manufacturers perform two-thirds of all private sector
R&D in the nation, driving more innovation than any other
sector.7

+ Taken alone, U.S. manufacturing would be the tenth largest
economy in the world.8

For more details, read the full report Facts About Manufacturing,
found here: http://www.themanufacturinginstitute.org/Research/
Facts-About-Manufacturing/Facts-2012.aspx

Source: National Association of Manufacturers. http://www.nam.
org/Statistics-And-Data/Facts-About-Manufacturing/Landing.
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Engineers’ Society of Western Pennsylvania

Affiliated Technical Society Membership
The Engineers’ Society of Western Pennsylvania (ESWP) was founded in 1880 by many of Pittsburgh’s most
prominent hames of industry-and technology. Names like Westinghouse, Carnegie, Ferris, Brashear, Hunt
and others helped to forge an organization that has endured for more than 130 years. In addition to the many
benefits ESWP offers its members, ESWP also offers support services to other technical organizations in the
region. We know that your time is valuable and the challenges of managing an organization can be plentiful.
ESWP can help! Our Affiliated Technical Society program provides support services by the same fulltime
professional staff supporting ESWP. As such, we have a lot in common with your organization, or as we like to
say “Your business is our business.”

Membership Benefits
* Opportunity to have a voice in the Organization which has represented the Western Pennsylvania Technical
Community since 1880

» Enrollment in ESWP’s Technical Society Referral Service - as your volunteer officers change from year-to-
year, your phone and mailing contact doesn’t have to. Allow ESWP to become your home base so that you
may establish a permanent home address.

» Receive the Pittsburgh Engineer magazine, ESWP’s quarterly publication still printed and direct mailed to
all subscribers.

* Publication of you Group’s meetings, activities and announcements in ESWP’s monthly e-Technicalendar
newsletter and on our website and calendar of events.

» Opportunity to participate in the Technical Society Forum and Leadership Forum

» Use of the Engineers’ Club Dining Room, Lounge and Private Meeting Rooms for your groups monthly
meeting*

» Opportunity to participate in programs dedicated to enhancing the engineering process
« Eligibility for one representative from your Society to enjoy an ESWP membership for just $60.00 per year*

* Opportunity to use ESWP headquarters as a mailing address and telephone number for your Society’s
business affairs

» Opportunity to use ESWP administrative services to support your Society’s
business affairs*

» Access to reasonably priced storage space for your society’s archive

materials* / ,ﬂ*‘:’ )

* Availability of ESWP Services to take individual reservations for your Vi / /// 1
functions, meetings and conferences* A <

« Opportunity to co-sponsor National Engineers Week activities ~ gEL Li 4

» Access to ESWP Services to help you develop and coordinate joint technical _ ® 1 '
programs o .

* Eligibility to participate on ESWP’s Technical Society Committee to coordinate | # b
and partner with other similar organizations = .

« Annual Dues range from $200-$245 per year, based upon membership size 1 ::TE

To learn more about Affiliated Technical Society membership, please contact -
David Teorsky at the Engineers’ Society at 412-261-4300, or by email at —

d.teorsky@eswp.com
Pittsburgh Engineers’ Building
337 Fourth Avenue, Pittsburgh PA
Home of the ESWP
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Someone just has to point her
in the right direction.

When kids have mentors, they do better. Not only do they
get better grades, they’re more interested in school and
their futures ahead.

Join us in the region’s largest mentoring initiative and see
that you’re what a student needs to succeed. As a volunteer
mentor, you’ll meet with your 6™ grader at a local city
school once a week. And in that 45-minute session, you’ll
share stories, laugh and provide what a student really
needs. A caring adult who can make a difference.

To learn more or sign up now, call 2-1-1 or visit
e beab6thgradementor.org.
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Future Engineer?

Support generously provided by R\\ Rl”;XGARA
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