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- Developed a directory of over 200
SC engineering companies

- Recipient of grants to promote Project Lead the

Way

- Partnership with SC Dept of Commerce to
promote the South Carolina engineering industry
- Volunteers that support Engineers Week, First
Robotics, MathCounts and other educational
activities that encourage students to consider

engineering as a career

- Recognition of South Carolina as the Green

Engineering state

- Partnership with the CarolinasNuclear Cluster
to help enable the revival of the Southeast

nuclear Industry

Wedbve done a | ot

Carolina.
Lee Stogner, Chair

to
help. Please join us as we continue to develop
and promote the Engineering industry in South
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Welcome to the Fall 2009 edition of the South Carolina Engineering Cluster
newsletter. The newsletter is a part of a wide range of communications that
will help the South Carolina Engineering Cluster reach students, industry and

potential customers worldwide. The South Carolina Engineering Cluster

currently represents over 200 organizations including government, economic
development, academia, engineering companies and professional societies. It

is providing a forum where educators, businesses, government

representatives and others can get together to discuss what we need to do to

grow the engineering industry in South Carolina.

The South Carolina Engineering Cluster is part of New Carolina, South

Caroim6s Counci |l

What is a cluster ?

New Carolina defines a cluster as a group of interconnected companies in a
similar line of business that collaborate to build and expand their products and

Services.

Goals of the cluster:
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- Promote engineering as a career choice for young students
- Promote the services of state-based engineering organizations

-Promote i

nvest ment

i necandmg

- Provide a forum to discuss engineering issues
- Document the accomplishments of the South Carolina engineering
- Recognize the accomplishments of South Carolina engineers

Accomplishments of the cluster:

- Organized three years ago

- Established a steering committee representing academia, industry,
professional societies, economicdevelopment and government.
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Lee Stogner, Sen. Lindsey Graham, and Dan Bargar
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Becoming Energy Independent, Cleaning our Environment
South Carolina Senator Lindsey Graham

Our nation stands at a crossroads as many significant issues have been ignored for decades. Among them is
energy independence and passing along a cleaner environment to future generations.

As a conservative, | have always believed we can and should be better stewards of God's creation. | also know we
can strengthen our economy and national security by becoming energy independent.

Last year we spent more than $440 billion on foreign oil and now find ourselves more dependent on overseas
supplies than at any other time in our nation's history. Sometimes our money even g oes to fund enemies bent on
our destruction.

And who will ever forget last years $4 a gallon gas? America has been held hostage by foreign cartels far too long
and it's now time we do something about it.

The climate change debate affords us a prime opportunity to address these issues in a way that benefits our
economy, national security and environment. Even a long-time skeptic, the U.S. Chamber of Commerce has called
for, "a new conversation" and believes there is now, "a solid, workable, commonsense fou ndation" on which to
craft a bill.

Energy Independence Impact on South Carolina

South Carolina, through its many investments in research and technology, has a golden opportunity to lead the
pack in an emerging green energy economy. And our state - which trails in many areas - is uniquely positioned to
be one of the states to benefit the most from clean energy legislation.

In the Upstate, General Electric is leading the way in alternative energy sources by manufacturing windmill
turbines. Clemson University's ICAR has an opportunity to be the national model for producing the car of the
future. The University of South Carolina is on the cutting -edge in hydrogen fuel cell energy. We have ongoing bio-
mass and alternative fuel research making real progress in the Pee Dee region.

Most importantly, a green economy can lead to a renaissance in nuclear energy - a field in which South Carolina
has the workforce and expertise to excel. To clean up our environment, we must reinvigorate nuclear energy - the
largest source of carbon-free energy worldwide.

For more than three decades our nation has refused to build and operate new nuclear power plants. Several
companies have already made it clear they would like to construct at least four new nuclear reactors in South
Carolina (we have seven already).

This newsletter is published by the South Carolina Engineering Cluster. The opinions expressed, as well as the technical
accuracy of authors or advertisers published in this newsletter are those of the individual author or advertiser. Therefore, no
endorsement by the South Carolina Engineering Cluster, its committee members, its members or their respective employers
is made or implied.
Editor i Lee Stogner
204 King Eider Way, Taylors, SC 29687
Voice: (864) 360-9415
E-mail: leestogner@southcarolinaengineering.org
Copyright 2009



Almost half of the electricity generated in our state comes from nuclear energy. Climate change legislation provides
us the opportunity to include strong, pro -nuclear provisions that ensure these facilities, and more, are built and

operational.

Finally, | believe climate change legislation should open additional regions to responsible offshore drilling. If our
state consented to drilling off our shores beyond the horizon, South Carolina would share in the revenues. Every
barrel we find here at home is one less we import from overseas. Let's turn "Drill Here Drill Now" from a slogan

into reality.

Empowering Unelected Bureaucrats is not Conservative

We also need legislation to provide regulatory certainty to our state's bus iness community. If Congress does not
act, unelected bureaucrats at the Environmental Protection Agency (EPA) will issue regulations controlling carbon

emissions.

other greenhouse gases should be regulated as pollutants under the Clean Air Act.

In the U.S. Supreme Court's 2007 decision Massachusetts v. EPA, the Court ruled carbon dioide and

EPA regulation of carbon is the worst possible scenario. The EPA will destroy jobs and contain no new provisions

for expanded nuclear energy or offshore drilling.

Regardless of whether you view climate change as a real threat or some grand hoax, carbon will eventually be

regulated - either through congressional action or by the EPA.
Carbon Pollution is a Real Concern

| am not a scientist and do not claim to have all the answers. |
can only speak from my own observations, personal
experiences, and travels, particularly the Arctic Circle. They
lead me to one conclusion - pollution from carbon is doing
harm to our environment.

In this debate, | have set aside the ex tremes - those who offer
doom-and-gloom street corner prophecies and those who
refuse to even entertain the thought that our current way of
doing business is harming our environment in any way.

Both sides prefer to talk past each other. They have yet to
embrace the fact that if we work together, we can balance
environmental protection with the needs of business. The
Boxer-Kerry legislation and Waxman-Markey, as currently
written, both fall short of the mark.

There is a pathway forward - if we choose to take it -- that
creates sound environmental policy, promotes job creation and
frees our nation from dependency on foreign oil. An added
benefit is that many of the solutions to the problem will be
found right here in South Carolina.

It's time we step up and take the lead.

Contact: Meghan Hughes (202) 224-5972
or Kevin Bishop (864) 250-01417
Date: 11/08/2009

Professional Recruiting Division

Do you want to advance
your career?

Our client companies are looking
for employees who have achieved
quantitative results and have a
vision for greater responsibility!

Do you need to find an
employee that excels in
their field and matches
your corporate culture?
We identify and evaluate potential

employees who stand out in the
top 20% of their peer group.

We specialize in recruiting
professionals with a
background in Manufacturing
and expertise in the following
fields:

» Executives

« Engineering

o Quality

« Management

* Human Resources

» Finance and Accounting
o Sales and Marketing

www thekiddergroup.com
25 Woods Lake Rd. Suite 105
Greenville, SC 29609

Gary Tompkins, President
gary@thekiddergroup.com
864-271-8880

Raising business to
a higher standard

(This oped began running in South Carolina newspapers on Sunday, November 8, 2009 and is reprinted with

permission.)




South Carolina Ready to Lead in Green Engineering

Lee Stogner, Chair, South Carolina Engineering Cluster
Dan Bargar, PE, Engineering Consultant

Mention South Carolina to an out-of-stater, and he may think of the beach, terrific golf courses, or lamenta bly low
SAT scores. What he might not know is that South Carolina is a world class center of engineering that is uniquely
positioned to contribute to and benefit from the outcome of the current energy and environmental legislative
debate. This legislation could bring thousands of jobs and billions of dollars to the Palmetto State.

Democrats in Congress are calling for tough new standards on carbonbased fuels purported to cause global
warming. Republicans are concerned about the high cost and controversial benefits, but recognize that we must
develop new sources of energy for both economic and national security reasons.

Senator Lindsey Graham made waves recently by teaming with John Kerry to support climate change legislation.
They make the case that now is the time to develop the blueprint for a clean -energy future that will revitalize our
economy, safeguard our national security, reduce pollution, protect current jobs and create new ones. No matter
your political stripe, we can all agree that these are critical goals.

Clearly, there is much to be done. South Carolina engineers are ready to step up to our drawing boards, roll up
our sleeves, and get to work.

There are over 200 engineering firms employing over 75,000 engineers in South Carolina. These experienced

professionals are world class in terms of energy technology, design, and construction project management. South
Carolina engineering firms generate over $3 billion in r
leaders in supporting energy, infrastructure, and technology initiatives anywhere in the world.

South Carolina is particularly well poised to take advantage of any new legislation because these engineers and
firms are already organized through the New Carolina Engineering Cluster. This organization, led by industry
volunteers, is dedicated to promoting the engineering industry, supporting current engineering jobs, and preparing
students for future engineering and technology employment. Membership of the Cluster is ma de up of both
industry and academia: Clemson, USC, SC State, the Citadel, as well as our community colleges and prep schools
are all active participants.

As professional engineers living in the Upstate, we see a South Carolina that is ready and qualified to take the lead

in carrying out the necessary projects across the country and around the world. These projects will implement

equipment for carbon capture and sequestration, design and install more efficient manufacturing processes,

replace old inefficient lighting, heating and cooling equipment, and design and construct better highways and high

speed rail ways. A nucl ear fArenaissanceo that results in
need the specialized expertise of these engineas.

All of these projects will employ many thousands of other skilled South Carolina workers; not just engineers, but
craftsmen of all types. The effects of these high -paying jobs will ripple through our economy, benefiting many
while providing welcome relief to our tax coffers.

The stars are in alignment: We have the people, the education, and the commitment. We must work together to
develop this energy and environmental | egislation in a w
wealth of engineering resources.

(This oped began running in South Carolina newspapers on Sunday, November 1, 2009.)



Renewable Energy: Place Your Bets

When most people think about renewable energy,

they think of a wind farm, a solar array , ethanol or

bi odi esel pl ants, someone say
and trying to figure out if this is the next big thing.

However, for people who are seriously looking at the

possibilities of renewable energy for economic

development, investment, or portf olio diversification,

far more information is needed.

There are a great many reasons for excitement
around the possibilities of renewable energy for how
it can create jobs, help relieve our dependence on
foreign oil, and help address concerns about climate
change. Still, any opportunity in renewable energy

i ;’}» };Z'” needs to be explored within the entire context of the
overall energy market, climate change/global
warming, public perception, government action, local environmental impacts, as well as the standard busi ness
equation of return on investment.

The goal of this article is to share the experience that CH2M HILL has gained as a recognized leader in renewable
energy services and as a premier environmental, consulting, engineering, construction, and operations firm. We
hope to provide a starting point for your exploration into renewable energy and offer some insight before you place
any bets on one form of renewable energy over another.

The Global Landscape

Is renewable energy a flash in the pan? Oil is well off its peak of $140 a barrel from the summer of 2008, the

economy is slow, coal and natural gas are plentiful, and there are vocal advocates that say global warming is not
caused by human activity. According to raddgeoupsor | dbébs maj or
nongovernment organizations, think tanks, research labs, and many lawmakers, renewable energy is going to grow

as a major part of the overall global energy mix in both the short and long term.

By 2030, the eart ho6s ignoDemandfdr energy, lavgelly diriven ey £hina, In8lia, bnid the
Middle East, will increase 1.2 percent per year until 2030, even with gains in energy efficiency, according to a
report by ExxonMobil. Even with that growth in demand, oil, gas, nuclear power, and coal will continue to provide
the vast majority of the worl dbs energy needs.

During that same timeframe, however, demand for renewable energy sources will increase exponentially.

AExcl udi ng -hydromrewable energy sourcesd wind, solar, geothermal, tide and wave energy d

together grow faster than any other source worl dwi de, at
says the International Energy Agency (IEA).

The IEA also reports that renewable energy technology will overtake gas to become the second largest source of
electricity, behind coal, soon after 2010. And, to meet
cumulative global investment of $13.6 trillion (in 2007, U.S. dollars) in the power sector.

There are those who dispute that human activity has caused climate change. On the other hand, many individuals,
lawmakers, and other government representatives (including the Obama administration) believe that humankind is
the major cause of global warming and th at we can and should do something about it. No matter the opinion, the
renewable energy market is forming and is using real money. All of this means that there is a need and great
opportunity for renewable energy in the long term.



What is Driving the Ren  ewable Energy Market?

There a host of factors that are driving the development of renewable energy. Some of the main areas that
industry leaders are paying attention to include the following:

Climate Change

While this is not the only driver, it is one of the
largest. As concerns about global warming continue,
with science pointing to greenhouse gas emissions as
a culprit, people will focus on using renewable energy
as a way to secure energy without the carbon
emissions costs.

Public Perception

While there remains debate about the causes of global warming, most public companies do not want to risk their
corporate reputation, and their stock value, by being seen as a dirty, environmentally unfriendly firm. Businesses
know that their customers are watching w hat they do when it comes to their treatment of the environment, and
renewable energy is a large part of that equation.

Energy Price Volatility

Almost no one was ready when oil hit $140 a barrel in the summer of 2008. Its impact on consumers and

businesses alike was profound. It is hard for multinational corporations, as well as mom -and-pop businesses, to

devel op successful strategies if they canét figure out h
are looking to see if different alter ative energy resources, as well as greater energy efficiency, can help control

costs.

Government Regulation

In April of this year, the U.S. Environmental Protection Agencys said carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons,and sul fur hexafluoride fAcontribute to
health or welfare. o6 This ruling is expected to |lead to n
regulations are made, unmade, and reinforced depending on who occupies the White House, it is likely that

businesses will need to develop strategies to reduce greenhouse gas emission$ or face government fines and

penalties.

Change in Washington

Part of that change in policy came with the change in administration at t he White House. The Obama
administrationds commitment to certain environmental pol

renewable energy.

SoutheastCon 2010

March 18-21, 2010, Charlotte-Concord, North Carolina
IEEE SoutheastCon 2010: Energizing Our Future

www.southeastcon2010.o0rg




Government Mandates

Outside of federal regulation, 27 states and the District of Columbia have mandate d, and five states have
voluntary, Renewable Portfolio Standards. These standards require power companies need to generate a certain
percent of their power from renewable sources.

Government Incentives

There are a host of federal and state programs, personal and corporate, for grants, loans, and tax deductions,
credits, and exemptions that encourage using renewable energy sources.

Improved Technology/Cost Effectiveness

Renewable technologies are improving, are becoming more efficient, and are (or are nearly) commercially viable.
More and more renewable technologies will be able to stand up without government subsidies.

National Security

Often overlooked as a long-term driver for the development of renewable energy sources is national security.
Deliberate shortages in supply, or spikes in prices, can destabilize the U.S. economy. Renewable energy is seen as
a way to lower or eliminate that dependence.

Renewable Energy Hurdles

While there are a number of key drivers that are good news for the renewable energy market, there are still
variables that create significant risk. Some of the major ones to consider include the following:

Research, Design, Development, and Deployment

Will the scientists and technologists be able to harness new discoveries, design wakable prototypes, and develop
those prototypes into commercially scalable and profitable projects? And can they be built where there is sufficient
demand?

— Manufacturing and Supply Chain

Once the technical difficulties have been alleviated, there is
the issue of having a sufficient manufacturing and supply
chain, in the right places at the right prices, that can help
the new technologies be scaled up and put into action.

Financial Markets

Venture capitalists, banks, pension funds, and other institu
tional investors are hesitant to fund the development of the
technologies before they are commercially proven.

Energy Storage

With coal and oil, their energy can be used at any time.

With others, wind and solar specifically, if you need energy
at your plant and you have no wind, what do you do? New longer -term storage solutions need to be developed to
meet power needs with power availability.

Energy Policies/Prices

Energy prices are historically prone to sometimes huge swings. A dip in the cost of traditional energy, as we saw in
the last part of 2008 and the first quarter of 2009, can impact financial models for the development of renewable
energy. Likewise, a change in government policies can hinder the development of next generation technologies.

Energy Gri d and Transmission

In some areas, significant investment will be required in order to develop the necessary infrastructure to bring
power generated from renewable sources onto the general energy grid. New transmission lines will be needed,
some through undeveloped areas, which may prove controversial to some.



Footprint

Large amounts of land are needed for some renewable energy sources (e.g., wind and solar) to produce the same
amount of power from a traditional coal -fired or nuclear power plant. These land use and permitting issues will
need to be addressed.

Water

Demand for more energy will drive demand for more water; demand for more water will drive demand for more
energy. With climate change, especially severe in some regions, this could impact renewable energy development
(see sidebar).

Renewable Energy Technologies and Outlook

Here are some of the major renewable technologies (excluding hydropower) that are established and are growing
in importance.

Wind o
Wind is turned into electrical energy throu gh the :
wind turbine --the ubiquitous symbol of renewable
energy. In 2008, excluding large hydropower, wind T T
was the largest addition to renewable energy Bhaissc : i
capacity, growing by 29 percent to reach 121
gigawatts, more than double its capacity in 2004,
according to REN21.

Photovoltaic

This is where sunlight (and also ultraviolet
radiation) is converted directly into electricity via
solar cells. For most applications, one solar cell is
insufficient to generate the amount of energy
needed, so they are grouped to to gether to form
an interconnected photovoltaic (PV) array.

Since 2002, PV production has been doubling every year, making it the fastest growing energy in the world. About
90 percent of the generating capacity is tied to electrical grids.

There are two main types of PV cells, crystalline silicon and thin-film. There are some promising areas of
concentrated PO concentrating solar energy onto highly efficient PV cells. A number of firms are trying to sort out
the technology and economics of this approach.

Solar Thermal

There are three types of solar thermal collectors:
low-, medium-, and high-temperature collectors.
Low- and medium temperature collectors are
usually for residential purposes of heating a
swimming pool or a house.

High temperature solar thermal concentrates the
. sunbés rays through mirrors
McCallum Sweeney Con;ulhng energy heats a component (e.g., steam), and
the geography of business that component is used to power turbines for
D ol s Stract electricity production. There are a number of
Greenilie, SC 29601 different technologies including Parabolic trough,
(864) 672-1600 phone Power Towers, Dish, and Fresnel Reflectors.
(864) 672-1610 fax

Web: www.mccallumsweeney.com B I O m aS S

Contact: info@meccallumsweeney.com
This is using waste products such as manure,
wood chips, tires, and other fuels to generate




electricity. In 2008, large - and small scale biomass power projects added an additional 2 gigawatts to total global
electrical capacity.

Biofuels

The first generation of biofuels is corn based ethanol. Currently, technology is being developed to turn non -food
based sources into viable biofuels such as jatropha, energy cane, algae, switchgrass, wood, waste oil, anmal fat,
and sugar cane.

Geothermal

Thisi s energy harnessed from the earthds own geother mal
activities, used in direct heating and electricity generation. Until

recently, geothermal power and power plants needed to be

located near tectonic plate boundaries, where there was

geothermal activity. Recent advances are expanding the range

and size of geothermal sources.

The U.S. is the world leader in developing geothermal resources
and technologies. In early 2009, there were more than 120
projects under development in the U.S., according to REN21.

Opportunity and Risk

As we have seen, there are many drivers, opportunities, and risks in the renewable energy marketplace. One thing
is clear: global population and economic growth will put intense pressure to in crease the supply of energy in order
to meet nearly certain demand. How will the U.S. and the world meet this challenge? That is one question for
renewable energy to answer.

CH2M HILL is a global consulting, engineering, procurement, congruction, operations, and maintenance firm
with more than 25,000 professionals who manage programs and deliver projects for energy and industrial
clients worldwide.

For more information or questions regarding this article please contact:

Mahesh Thadhani John Brady, P.E.,
Vice President Energyand Chemicals Business Development Manager
Phone: (864) 599-4674 Phone: (864) 599-4332

Email: Mahesh.Thadhani@ch2m.com Email: John.Brady@ch2m.com




