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PROCEEDINGS

CHAIRMAN FLEMING: This briefing will now come
to order. At this time, I'm going to call on
Attorney Melchers to give us information on this ex
parte briefing.

MR. MELCHERS: Thank you, Madam Chairman. On
February 27th, the Office of Regulatory Staff
requested that a notice be posted in regard to an
allowable ex parte briefing on renewable resources
and clean energy, scheduled for today, March 20th,
commencing at 10:30.

CHAIRMAN FLEMING: Thank you, Attorney
Melchers.

MR. MELCHERS: Yes, ma'am.

CHAIRMAN FLEMING: At this time I'm going to
call on the Office of Regulatory Staff.

MS. HUDSON: Good morning, Madam Chairman,
Vice Chairman, members of the Commission.

CHAIRMAN FLEMING: Good morning.

MR. MELCHERS: My name is Shannon Bowyer
Hudson. I'm an attorney with the Office of
Regulatory Staff. With me I have two coworkers:
Mr. John Flitter, who is the director of our
electric and gas regulation department, and Ms.

Leigh Ford, who is an electric specialist.
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Ms. Ford 1is going to conduct the presentation
today. The topic is Renewables and Clean Energy,
and Their Role in South Carolina.

Before Ms. Ford begins her presentation, I
want to say thank you. Thank you for granting our
request to do an allowable ex parte presentation.
We appreciate it very much. Also, I'd like to
thank Mr. Fantry for his assistance. And I'd also
like to recognize Ms. Boyd. She provided great
assistance to me on helping getting everything
prepared for this morning. So thanks to you all.

With that being said, I'd Tike to turn it over
to Ms. Ford.

CHAIRMAN FLEMING: Okay. And we appreciate
your bringing us this information to us today, as
well.

MS. HUDSON: Thank you.

CHAIRMAN FLEMING: Mr. Fantry?

MR. FANTRY: Madam Chairman, thank you, very
much. Before we get started this morning, I'd Tlike
to introduce myself to the audience. I am the
neutral for this particular hearing, and I would
ask everyone's cooperation. I have signed a
statement coming in, that says that I'm attending

the hearing, and I would encourage everyone to be
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conscious of the fact of making that statement
available to the Commission and to me for the
filing purposes.

My name is John Fantry. I'm an attorney but I
have my attorney hat off today and am serving as
neutral, and will enjoy and appreciate the
opportunity with the Commission and with Regulatory
Staff to hear the presentation. Thank you, Madam
Chairman.

CHAIRMAN FLEMING: Thank you.

MS. FORD: Good morning. Can everyone hear me
with the microphone?

CHAIRMAN FLEMING: Yes.

MS. FORD: Great. As Shannon said, my name is
Leigh Ford, and again, I would 1like to thank you,
as well. We do appreciate this opportunity. We
feel this is a very important topic.

I'm pretty informal, so if you all have any
questions as we go along, please don't hesitate to
let me know. And basically, what we're going to
discuss today are renewable resources and clean
energy. And as Shannon said, we're going to
specifically discuss how they play a part in South
Carolina's electric generation portfolio mix. When

we are looking at this presentation, the majority
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of the time I will be discussing utility-scale
resources. We might address residential, but
predominantly this will be utility-scale resources.

And what exactly 1is a renewable resource?
We've been hearing a lot of information about
renewables lately. They've gained a lot of
popularity, and these typically include solar,
wind, biomass, geothermal energy, and hydroelectric
power. Renewable resources, as the slide says, are
those that can be generated naturally; they are
replenished in a very short amount of time.

So why has there been so much interest in
renewable resources lately? Well, there's a Tot of
good reasons. Our demand for electricity is on the
rise. We have multiple computers at home, some
people have multiple refrigerators in their home.
We're using a lot more electricity, so our needs
are growing.

Also, we're getting a 1ot of concern about
greenhouse gases. What are they doing to our
environment? What is their effect on global
warming? And one big problem with fossil fuels is
they do have a lot of emissions. You can see the
numbers here, and there is technology out there.

There's scrubbers, there's SCRs. There's
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technology being installed that does lower the
emissions, but ultimately there are still emissions
with our fossil fuels. Also, our fossil fuel
supplies are depleting. It takes millions of years
to create coal, and it does not take millions of
years for us to go through it. So that's another
concern, is that we are going through our fossil
fuel supplies faster than they can naturally be
generated.

Just to give you an idea of where we are in
the United States, and also in South Carolina,
these are some pictures of how we get our
electricity in the country. Nationally, it's about
50 percent for coal, and then nuclear follows up
with -- the next closest, with 20 percent. Natural
gas 1is also there right with nuclear at 20 percent.
Now these numbers for South Carolina are probably
different than what you've seen. The numbers that
the Department of Energy puts out actually states
that South Carolina has about 60 percent nuclear
and 30 percent coal, so these two numbers are flip-
flopped. The reason that we're presenting a
different number is because our generation numbers
take into consideration that we have multistate

companies. The Department of Energy numbers, when

VOLUME 1

PuBLIC SERVICE COMMISSION OF SOUTH CAROLINA




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ALLOWABLE EX PARTE Office of Regulatory Staff

Renewables and Clean Energy: Their Role in South Carolina 8

they calculate what generates the electricity for
South Carolina, they only look at those plants that
are physically located in South Carolina. So we
have two companies, Duke and Progress, that operate
both in North and South Carolina, and they have
generating facilities both in North and South
Carolina. When Tooking at ratemaking, those
facilities are put all together and then equally
distributed among their customers. Therefore, we
feel that this is a more accurate picture, because
this is what is passed along to the ratepayers and
how our electricity for South Carolina is
generated.

When calculating these numbers, we did
allocate a certain percentage for each company.
With Duke, we allocated 25 percent of all their
generating facilities to South Carolina, because 25
percent of their customers are South Carolina
customers. Also, for Progress, we allocated 12
percent, because 12 percent of their customers are
in South Carolina. For, obviously, SCE&G, Santee
Cooper, other generating facilities, those are 100
percent because they only have South Carolina
customers.

If you 1ook here on renewables, nationally,
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it's 1.81 percent, a very small percentage. For
South Carolina, it's even smaller: .07 percent.

Another thing to consider when looking at
renewables, and any type of generation, is
something that's called a capacity factor, and you
may or may not be familiar with it, but ultimately
a capacity factor is a way that we measure the
productivity of a power plant. We look at how much
power the plant actually produced and compare it to
what it would have produced if it had been running
at 100 percent. So the way I Tike to think of it
is, if you look at a work day, if we are supposed
to be at work for eight hours and someone Tleaves
early to go play golf -- you leave four hours early
-- 1in that situation you worked four out of your
eight hours, your capacity factor would have been
50 percent. So this is used across the industry to
compare resources.

And just to give you an idea of a couple of
typical or conventional resources, nuclear and coal
have very high capacity factors. Nationally,
nuclear has a 92 percent capacity factor, meaning
it is producing power 92 percent of the time.
Typically, the only time nuclear is not producing

electricity is when it goes down for refueling or
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some type of maintenance outage. But nuclear is
kind of the workhorse of the electric generation
portfolio. This is also what you see as base-Tload
generation. It's the generation that's working all
the time, at night, in the morning, on the hottest
days, you're going to see nuclear and coal being
your base-load generation.

Looking at renewables -- now, these numbers
that I'm going to give you are specific to South
Carolina, because resources -- the availability
differs through different parts of the country, so
all of these numbers are specific to South
Carolina. For wind, you're looking at about 25 to
35 percent of the time it would be available for
you; solar is a 1ittle bit Tower at 19 to 21
percent; and then some of our biomass resources --
landfill gas, wood, poultry and swine waste --
those have a much higher capacity factor and tend
to model Tike a conventional resource. And I'1]
discuss why these are important as I go through
each one.

The first resource we're going to start with
is solar. Solar 1is very, very popular right now, a
lot of attention being given to solar, and there

are very good reasons. When you generate
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electricity from solar, there are no air emissions.
You're not combusting a fuel; therefore, you do not
emit any greenhouse gases, which is very positive
when you're looking at a carbon-constrained
society.

Also, photovoltaic, which are known as PV
systems -- that's what's actually used to convert
the sun's energy into electricity -- there's no
water that's needed. You don't have to have a big
body of water to cool the facility. So that's
another great thing, because if there's a drought
condition, you're not limited by the resources, you
don't have to be concerned about the environmental
impact of that.

Also, another great advantage of solar 1is you
can place it on existing structures. There's a lot
of projects out in the West where they're actually
putting solar panels on office buildings, on the
rooftops of schools. So therefore, you would not
need any new land if you're going to utilize solar
in this fashion. During the peak times -- or,
during the day sun 1is typically available. Now, I
would Tike to clarify, we have looked at a Tot of
solar output charts, and in those charts in the

hottest -- or, the peak of the day, peak for
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electric usage, which is typically Tlate afternoon
as people are coming home, turning on the TV, solar
is not generating at its peak, but it is typically
available during that peak time on those hot days
in the summer. So I would 1like to clarify on that
part there about peak times. Also, when you're
utilizing solar electricity, as I mentioned, you
are not combusting a fuel; therefore, you do not
have any ash or spent-fuel concerns. So there are
a lot of advantages to solar energy.

On the flipside there are some disadvantages.
As with everything, there's pros and cons. These
numbers again are specific to South Carolina. The
installed cost for solar is about $4-5,000 per
kilowatt. Again, that's for utility scale. On the
residential side, the costs are about $8-10,000.
So a question I get a lot is, "Well, how much would
it cost a typical resident if they're looking to
install solar panels?" On average we see about
three-kilowatt installations for the State, so
looking for a residential customer it's going to be
anywhere from $25,000 to $30,000 for solar panels
on their home. Now, I would like to clarify that
will not eliminate or mitigate all of their

electric usage. They still will need to purchase
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power from their company based on the numbers we
have seen. Typically, the numbers I've seen, it
eliminates about a third. You can generate a third
of your electricity, and the remainder you would
need to purchase from your utility. And also, I
mean, one aspect is the sun's not shining at night,
and obviously we still use electricity at night.

These are numbers, 1ike I said, that are South
Carolina specific. Looking across the country at
different projects, most of them are not disclosing
their cost, so it's very difficult to determine for
utility-scale generation what it really is costing.
Part of why these numbers are so high is silicon.
It's a main component in a certain type of panels,
and those are the type of panels that would be best
in the Southeast. That 1is very expensive and it's
in short supply. Now, as technology continues,
this may not be a resource that's needed quite as
much, but at this point based on the technology,
this is one of the cost drivers.

The cost estimates for generating electricity
-- and this again is for South Carolina -- is 16-
1/2 to 50 cents per kWh. To give you a comparison,
in South Carolina all the utilities, including the

municipalities, co-ops, the average retail rate is
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about 8 cents a kilowatt-hour. So as you can see,
even on the Tow end, it's double what the retail
ratepayer is currently paying. So that is one of
the greatest disadvantages in the Southeast and
specifically in South Carolina for solar.

Surprisingly, South Carolina has some
geographic limitations with solar. And this was
pretty shocking to me. I consider South Carolina
pretty hot and pretty sunny. Apparently, for our
solar radiation, we are hot; we're not as sunny as
I thought. On average, we receive 4-1/2 to 5-1/2
kilowatt-hours per square meter, per day. This is
a number that's used to determine your solar
radiation and how you would be able to utilize
solar for electricity. This number is obviously
lower 1in the winter. We have shorter days, we
don't get as much sunlight. But what's important
about this number is it's less than the recommended
6.75 kilowatt-hours per square meter, per day. So
this is lower than what's recommended. It does not
mean we cannot utilize solar; it just means our
electric output 1is going to be lower than other
parts of the country.

I have a map here for you. As you can see,

South Carolina is in the yellowish area, and you
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can compare. Here it's 4-1/2 to 5-1/2; out west,
their numbers are much greater. And this map right
here -- there are several different types of solar
panels. This is a flat panel that does not move.
This is what's best for the Southeast. It helps us
capture the most sunlight and most electricity that
we can generate. Out west, ones that actually look
like a half-pipe, they're called trough systems,
they are more effective out west, so when you 1ook
at that map their numbers are actually up here in
the 7 to 8 range. So for South Carolina, as you
can see, we are lower, but we're also better than
some parts of the country. We're better than
Alaska, a portion of the Northeast. So like I said
before, it doesn't mean we cannot utilize this
resource; we're just not going to have the
electrical output that, say, the Midwest would.
Also, another consideration is the
availability of sunlight. As I mentioned before,
sunlight is not always shining. It doesn't shine
at night. We had a string of cloudy days recently;
sunlight would not be able to be used at that
point. Also, dust and pollen -- and as you know,
we're coming into pollen season -- we get a lot of

pollen; pollen can sit on the solar panels and also
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pollen is in the air and ultimately is a filter for
the sunlight and lowers our solar radiation.

I mentioned before the capacity factor: 19 to
21 percent. A good portion of this is because the
sun is not always shining. It's not available at
night, but this is something to consider because it
will be producing electricity about a fifth of the
time, whereas base-l1oad would be 90 to 70 percent.
So that is another consideration for solar. I
mentioned in the winter, you have less solar
radiation; conversely, in the summer, you have a
higher solar radiation. You get more of an output
at that point.

I mentioned before that solar panels are being
placed on existing structures. If it is not placed
on existing structures, if you need to go out and
have a solar field, then land use would be
considered. That's something that you would have
to take into consideration at that point. Because
there are so many different types of solar panels,
and the solar radiation is so different for every
part of the country, it's difficult to determine
the size that would be needed to have a utility-
scale generation facility, because it does vary so

much on location and also the solar panels that you
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use. I do have some information on actually the
largest solar facility. It's Tocated in the Mojave
Desert of California. It takes up over 1,500
acres. This is a picture of one of the nine solar
plants that they have throughout the desert. The
capacity is a 354-megawatt capacity. To give you a
bit of a comparison, the average nuclear plant is
about 1,000 megawatts, so it's about a third of the
size of that. It is comprised of 900,000 mirrors.
And as I said before, it's on 1,550 acres. Because
the sun is not always shining -- even in the Mojave
Desert they do have cloud cover and you do have
nighttime -- there is a natural gas backup system.
So they have something to kick in when the sun is
not shining or in the evening, so that they're
continually providing electricity. And just to
give you a comparison, this area receives 7
kilowatt-hours per square meter, per day.
Comparatively, we get 4-1/2 to 5-1/2. So you can
see the solar output 1is substantially higher in
this part of the country.

To give you an idea of how Targe 1,550 acres

is, I've got a couple of comparisons here for you.

Our Riverbanks Zoo -- and this includes Botanical
Gardens -- is about 170 acres. This picture right
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here is half of Central Park; Central Park is 843
acres. And the best comparison I could find
locally is Sesqui State Park; it's almost 1,500
acres, but that does equate to 1,174 football
fields. It's end zone to end zone, just to give
you an idea of how large this facility is.

Any questions on solar before I move on to
wind?

[No response]

A1l right, moving into wind, this is another
area that's gotten a lot of popularity lately, and
a lot of the reasons are the same for wind and
solar. You do not combust a fuel; therefore, you
do not have your air emissions. You also do not
need the use of water. You might need, if the
blades get dirty, because there's natural particles
in the air, you might need to clean the blades with
that, but ultimately you don't need the amount of
water that you would with some of our conventional
resources.

When the wind blows, your supplies are
unlimited. Also, you do not have the ash or spent
fuel, as I said before. And when turbines, if they
are removed from the land, you don't have the

concerns about solid waste or any fuel residues
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that would be left behind. The Tand is taken back
to how it was.

Again, there are disadvantages and for South
Carolina one of the biggest ones is the cost. You
can see these costs are less than solar, but they
are still a higher number. There's two types of
wind power: onshore and offshore. Onshore is
something that would be Tocated on the Tand.
Typically you think of the Midwest with all the
wind turbines. That's onshore. Offshore would be
something located off the coast, so you would see
it, you know, off the coast of our, say, Myrtle
Beach area. Obviously, the costs for that are
higher. 1It's almost double to do offshore rather
than onshore. This is also like solar panels; it's
very different. Each Tocation needs something very
specific, so the cost to produce the energy -- it's
a little difficult to determine, but the numbers
that we have are about 12 to 15-1/2 cents per kWh.
Again, our retail payers are -- retail ratepayers
are paying about 8 cents per kWh at this point. So
this number is a lower number than our solar
projects that we've seen.

We also have some geographic limitations.

Typically, looking at the manufacturers, grid-
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connected turbines reach their, what they call
their rating at about 14 meters per second, which
is 31 miles per hour. And that rating is where
it's producing what it is rated to produce, so if
it's a 3.6-megawatt wind turbine, at 31 miles per
hour it would be producing 3.6 megawatts. Right
now, we're -- well, not right now; this isn't going
to change. But South Carolina does not have
sufficient wind speeds onshore to support this
resource. When you're looking at our annual wind
speed, it's 70 meters, so the wind turbine is 70
meters high, we're getting 6-1/2 to 7 meters per
second, wind speed, which only equates to about, on
average, 15 miles per hour. So you can see that's
substantially lower than the rating of 31 miles per
hour. Conversely, we do have some offshore wind
available.

This is a wind resource map, and you can see
the Midwest is booming with colors. That's a great
thing when you're looking at wind; you want a lot
of color. South Carolina, we do have some colors
here in the Charleston/Beaufort area, but as you
can see, as you get closer to Myrtle Beach, in that
portion of the State, our wind resource potential

increases dramatically. We're not as much as, say,
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New England or even off of the coast of North
Carolina, but we do have some resources. But as
you can see, our entire State is white; that's not
good for wind. That means we don't really have the
resources.

If we are Tooking at offshore wind, you have
to take in a Tot of considerations. One is that
you would have underwater transmission lines. You
have the turbines in the ocean, they are turning
and generating electricity. You have to get that
electricity back onshore to where customers would
use it. These transmission lines are very costly.
The numbers that we have seen for onshore, just
your typical transmission lines, you're looking at
about $750,000 to a million dollars a mile, for
transmission lines. Offshore, the number we've
seen is about $5 million a mile. So, substantially
higher numbers, because you are looking at taking
electrical currents through water. Ideally, any
project would be within ten miles of the shore,
because that 1is such a high cost. The further out
you go, you do get better wind speeds, but you have
to factor in the increased cost of transmission
lines.

Additionally, offshore permitting -- when you
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go beyond three miles of our coast, you're now in
federal waters. So once you've gone three miles
out, you not only have to site it locally, but you
also have to site it with the federal government,
so that would be a consideration as well. Also, as
I'm sure you're aware, we do get hurricanes in
South Carolina. GE has a turbine that they rate to
sustained winds of 130 miles per hour, which is a
Category 3 hurricane. When looking at the past
about 150 years, South Carolina, North Carolina,
and Georgia have experienced 21 Category 3
hurricanes, so we do get this -- and that's
Category 3 or higher, so it could have been a
higher one. So we do definitely get our share of
hurricanes, and that's a consideration as well when
you're Tooking at offshore wind.

The wind is intermittent. It does not always
blow. I know, the dead of summer, there's -- half
the time you're begging for a breeze and it won't
happen. In that situation, you would not be able
to generate electricity. Also, that's a big
portion of why we don't have the onshore
capabilities. Offshore, the wind 1is Tless
intermittent. Because of that, you do have to have

some kind of backup for non-windy times. If you're
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relying on a turbine to generate your electricity
and the wind's not blowing, you do need some kind
of backup. So Tlike that solar facility that has a
natural gas backup, the same type of situation
would be needed for wind.

The capacity factor for wind is higher. This
35 percent 1is for our offshore wind, so we do have
a higher capacity factor; it is available more
time. But one consideration also is that it's not
dispatchable. We can't determine when the wind is
going to blow, so when it blows you have to accept
that electricity, regardless of if it's when you
need it or not. So that's another consideration.

As I said with solar, it doesn't mean it's not
an option, but there are some limitations for South
Carolina and the Southeast as a whole.

To give you an idea of the size of the
turbines, these are quite large. The blades, each
individual blade, is 160 feet Tong. There are
three blades on each turbine. The tower -- so just
this tower portion here [indicating] -- is 295
feet. When you add in all of the equipment and the
blades, it's 455 feet tall, which the Capital
Center in downtown, Columbia's tallest building,

that's 25 stories. So you can do a comparison;
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this is 38 stories high. 1It's a very, very large
piece of equipment. Vertical airspace is talking
about how much space it takes as the blades are
turning. So this is -- I'm not sure why they call
it vertical, because it's actually every direction
-- a 364-foot wingspan, for lack of a better word.
And as you can see there -- just more information
for you -- this does vary, this information about
the platform, depending on where you put it, but
this is just some general information from GE to
give you an idea, and you can see compared to this
little house down there, they're quite large.
There are no offshore wind projects in the
United States. There are projects in Europe.
They've been utilizing offshore wind for a awhile,
but in the United States there are no projects.
However, the one that seems the most promising is
Cape Wind. It's off the Nantucket Sound in
Massachusetts -- Cape Cod, and right in the
horseshoe area. This project 1is proposed and
they're going through all the environmental studies
as we speak. The capacity for this is 420
megawatts, so a little less than half of your
average nuclear plant. The space that it will take

up is 16,000 acres, which is larger than all of
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Myrtle Beach. These are spaced about a nautical
mile apart, so obviously you don't want to
interfere with shipping, you don't want the blades
to hit each other, so it's about 16,000 acres and
it's comprised of 130 wind turbines. There are no
cost estimates out there on -- that has not been
provided. But just to give you an idea, it's 34
acres per megawatt generated.

Any questions on wind?

[No response]

A1l right. We're going to move into a few
resources that are very viable options in South
Carolina, one of which is biomass, and landfill gas
specifically.

Landfill gas is taking the methane that
naturally occurs in landfills, as all of your
products there, there's naturally methane that
occurs. And what this does is, typically Tandfills
have to remove this methane, because it's a highly
combustible gas. They typically flare this off, so
they pipe it up, light it on fire, flare it, to
remove the methane. What this is doing is
capturing that methane and using the methane,
combusting it to generate electricity. So this

prevents emitting that methane or flaring it off
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into the environment. And methane actually has a
very high heat-capturing -- it's a very high heat-
capturing greenhouse gas, so it's really, really
bad when you're looking at greenhouse gases.

The capacity factor for this is 80 to 85
percent, substantially higher -- especially when
looking at some of our other resources, it is much
more along with our typical base-load generation.
Landfill gas also is dispatchable. If you have a
peak time you know your generation -- you know,
you're reaching your peak, you need more
electricity, you can use landfill gas at that
point. However, the resources are limited. We
only have so many landfills. I know there was talk
about our mega-dumps, how we're receiving trash
from other parts of the country. That even being
said, we do have Timited resources. You have to
have a certain size Tandfill to utilize this. The
Btu content of this methane is 9,500. The reason I
reference this is to give you an idea, the coal we
typically receive is about 12,500 Btu. So it is a
lower Btu content. You're going to need more of
this to generate the same amount of electricity.
However, the costs are substantially lower; it's

5.9 to 9 cents per kWh. I mentioned before we're
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at about 8 cents per kWh. So this is right in 1line
with our generation portfolio that we have right
now.

Currently, there are ten Tandfill gas projects
online in South Carolina, and there are many more
that are planned. One of the biggest ones in the
State is BMW is utilizing the Anderson County
landfill. From this, they get 70 percent of their
paint shop's electric needs. So they are
eliminating that usage they would normally do
because they're generating that from the Tandfill
gas.

To give a 1little idea of what's going on,
anything that is in red are projects that are
currently online. Greenwood right there, it's
coming online the beginning of April, so I went
ahead and put it on there because they're just
finishing up the last part of it. These numbers
that are here correspond to the names on the left-
hand side. These are potential landfill gas sites.
And you can see, along the coast, we have a lot of
projects going on right there. But we do -- this
is a resource that we are currently using as a part
of our generation mix.

Do you have any questions on landfill gas?
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COMMISSIONER WRIGHT: I have one.

MS. FORD: Yes, sir.

COMMISSIONER WRIGHT: Good morning. If you
say it's a limited resource --

MS. FORD: Yes, sir.

COMMISSIONER WRIGHT: -- how 1imited, when you
say that? I mean, if you were to use it for
dispatching, okay?

MS. FORD: Yes, sir.

COMMISSIONER WRIGHT: Before you start -- it
starts declining, how long -- how many years, or
are you talking --

MS. FORD: I do not have that number. I do
know that we have a lot of landfills that we can
use, and, I mean, ultimately, landfills are
continually producing methane.

COMMISSIONER WRIGHT: Right.

MS. FORD: But I do not have a number as to
how long this resource would be available.

COMMISSIONER WRIGHT: But at some point,
though, you cap out.

MS. FORD: Absolutely.

COMMISSIONER WRIGHT: Yeah, okay.

MS. FORD: Yes, sir. Al1l right, thank you.

I'm going to move into another form of biomass, and
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this is wood and wood waste. What this does is
it's taking wood waste that is already in our
State. We have a good logging industry in the
State, and if you Took at the logs that are, you
know, going down the highway on the logging trucks,
there's no branches and there's no bark, typically.
That would be a wood waste. Now, you do have to
look that a lot of times this wood waste is used
for, say, landscaping. You know, the bark is used
in landscaping, but this is an option. Also when
you're looking at when companies clean out a
portion of the trees so the remaining trees can
grow, that would be an option, as well.

You can utilize this in two ways: The first
is direct fire, meaning you take that wood waste,
burn it, and that way you generate electricity; or,
you can do what's called co-firing, which is
putting it with another fossil fuel, such as coal,
so you would grind up the wood, throw it into the
boiler the same way you would with coal, so you're
using less coal and replacing that with a wood or
wood waste.

I put here that emissions, the CO,, they still
exist but the carbon footprint is reduced. When

you burn wood, you emit CO,; however, this is
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typically considered carbon-neutral, because
although you emit CO, while you're burning the wood,
on the flipside while that tree was growing it was
absorbing CO,, so it's considered carbon-neutral.
The reliability, similar to landfill gas, is a
slight bit Tower; it's 70 to 75 percent. So your
capacity factor 1is higher; again, it is
dispatchable. You can use it when you need it, and
it does have that higher capacity factor that gets
you closer to our conventional base-load
generation.

We also are limited by the availability of
fuel. You know, we don't want to go and clear-cut
our whole State just to be able to generate
electricity. And also, you have to consider long-
distance transportation. If you've got Tlots of
wood residue in the upstate and you want to bring
it to a site down in the lowcountry, well, you have
to factor in -- wood is 1light. You know, you're
looking at bark, and it could potential fly out of
the truck. And also looking at the fossil fuels
you're going to be using to haul that. You know,
you're going to need diesel or gasoline to
transport it. So that's another consideration.

You ideally would 1ike a facility to be close to
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wherever your resources are.

The Btu content of wood is much more
comparable to coal; it's about 12,000 compared to
that 12.5 Btu that we see, and the cost, a Tittle
bit higher than landfill gas, but again, getting
closer to what we currently have right now; it's 9
to 13-1/2 cents per kWh.

Questions on that?

COMMISSIONER WRIGHT: One more.

MS. FORD: Yes, sir, absolutely.

COMMISSIONER WRIGHT: In the debates that are
going on in DC right now --

MS. FORD: Yes, sir.

COMMISSIONER WRIGHT: -- on RPSs and the
effort -- the focus on the South by those people
who want to push the national portfolio, is the
biomass, saying that we can reach it by using
biomass. And they talk about switch grass and
sustainable forest, or stuff Tike that. You
mention again we're limited in what we can do, and
as I understand it usually if a person -- if a
company is going to build a plant for using wood
waste or something like that, is it a 50-mile
radius from where they 1ike to pull their stuff?

Is that correct?
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MS. FORD: I think it depends on the resource.
For some, it would need to be closer than others,
but that is an estimate that I've heard, that you
do want to -- within 50 miles, I have heard that
number, yes, sir.

COMMISSIONER WRIGHT: And do you have any idea
on the Timits, again? You know, you say we're
Timited.

MS. FORD: Right.

COMMISSIONER WRIGHT: Do you have any idea --
when you say that, you know, if we're questioned,
how do we answer what question? They say, "What do
you mean limited, and how long?"

MS. FORD: The great thing with wood is you do
have some fast-growing trees that, if you devoted
just to that, you would continually have that
resource available.

COMMISSIONER WRIGHT: Like 1oblolly pines?

MS. FORD: Yes, sir, and you'd have that
resource available. Our Tlimitation is how much
land do we have for this.

COMMISSIONER WRIGHT: Right.

MS. FORD: 1It's similar to the ethanol debate,
do we take all the corn that we have in the country

and use it for gasoline? So, and ultimately we

VOLUME 1

PuBLIC SERVICE COMMISSION OF SOUTH CAROLINA




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ALLOWABLE EX PARTE Office of Regulatory Staff

Renewables and Clean Energy: Their Role in South Carolina 33

don't even have the land to convert everything to
gasoline, but it would be the same situation.

COMMISSIONER WRIGHT: That's where I was
going.

MS. FORD: Yes, sir.

COMMISSIONER WRIGHT: What are we going to do,
just not allow anybody to build anything anymore?

MS. FORD: Exactly, and so it's a -- you have

to come up with that balance of

COMMISSIONER WRIGHT: Right.

MS. FORD: -- what resources do we want to
take from, say, manufacturing -- you know, that
industry -- and put it into our electric generation
mix?

COMMISSIONER WRIGHT: Thank you.

MS. FORD: Absolutely.

COMMISSIONER MITCHELL: I have a question.

MS. FORD: Yes, sir.

COMMISSIONER MITCHELL: I assume, as you talk
about -- I remember a year or two ago when we had a

debate about using corn for ethanol.

MS. FORD: Yes, sir.

COMMISSIONER MITCHELL: And you're considering
doing that and the economic status like it 1is in

the United States, just 1ike you've mentioned, you
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start taking wood for these products, what's that
going to do to the price of the houses and -- as
corn did for the price of feed for poultry and --

MS. FORD: Absolutely.

COMMISSIONER MITCHELL: -- for the food in the
store? I guess what my question is, when you're
considering these sources, sometimes would it be
pertinent to conduct studies to see how it's going
to affect other parts of the economy? Because that
was the first question that arose with corn awhile
back; now, people are seeing that. They're coming
back and saying, well, it's driven the price up,
but when you say use these sources, it's apparent
to me that you need a study to see how it's going
to affect the other parts of the economy, and that
should be a part of it, when you say, "Well, we
want to use this and this for renewable."

MS. FORD: Absolutely. That is one of the
biggest debates is, 1like you said, with using corn
for gasoline, you had a trickle-down effect where
the cost of us just buying corn to eat went up, the
cost for feed, so, you know, farmers were seeing
that in their pocketbooks because the cost did go
up. I believe you would see the same type of thing

as -- if you're taking from one resource --
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COMMISSIONER MITCHELL: Particularly wood
products. I mean, you're talking about wood
products. I mean, what's that going to do to the
price of lumber to build houses, to -- it just
would be a cost-effective study to spread that
around, should be included in any kind of
recommendation. I'm not sure it always has been,
though, has it?

MS. FORD: You're right. There are a Tot of

different studies out there, and some take it into

consideration, some do not. I agree -- if you're
taking an undevoted resource -- you know, something
that normally would go into the trash -- obviously

I don't think you would see that trickle-down
effect, but if you're taking half the Tumber in the
State and devoting it to another option, then I
think you would see that, and that is something
that should be studied and considered.

COMMISSIONER MITCHELL: Thank you.

MS. FORD: Absolutely. Thank you.

VICE CHAIRMAN HOWARD: I have a question for
you.

MS. FORD: Yes, sir.

VICE CHAIRMAN HOWARD: We discussed landfill

and we said, you know, it's Timited.
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MS. FORD: Yes, sir.

VICE CHAIRMAN HOWARD: We discussed the solar
panels and silicon; that's limited. Wood, as
Commissioner Mitchell pointed out and I believe you
pointed out, that's limited. Why are these, you
know, sort of the darlings of renewable portfolios,
whereas stuff 1like nuclear energy is not
considered, and how can these be termed renewable
when the supply is exhaustible, I guess, is what I
want to say?

MS. FORD: Yes sir, that's a very good
question. You know, when looking at a renewable
portfolio standard, one size does not fit all. And
that's one thing that we've been trying to
advocate, because what's available in the Midwest
is not necessarily available in the Southeast, or
what's available in New England is not available in
California. So a one-size-fits-all approach we
don't feel is appropriate. And you're right, South
Carolina and the Southeast in general have a lot
more stumbling blocks than other parts of the
country.

Also, in renewable portfolio standards, a lot
that are being proposed, they do not include

existing hydro, and as you mentioned nuclear is not
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included. You know, we feel that when you're
looking at -- if our ultimate goal 1is to reduce
greenhouse gases, reduce our carbon footprint, try
to prevent global warming, we believe that those
should be included. Nuclear should be included,
existing hydro -- because ultimately it's
greenhouse-gas-free -- and biomass. Obviously we
don't have an endless supply, but biomass as well.
And also there should be consideration for what are
called forest sinks, that forests naturally absorb
CO,. Obviously, South Carolina is a very green
State, and we feel you should get credit for that
as well, because we're absorbing CO, more so than
say Arizona, because we have more forestry.

So, truly, a one-size-fits-all I don't believe
is an appropriate approach, because there are so
many variances in the United States in what's
available that it seems that it would be unfair to
certain parts of the country to say you have to do
X, Y, and Z. That's why we believe a non-one-size-
fits-all is a better approach.

VICE CHAIRMAN HOWARD: Well, going to another
question, I can understand us not having a limited
problem of poultry Titter and swine waste. As long

as we have Clemson, that'll always be there.
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COMMISSIONER WRIGHT: Now, now, now.

COMMISSIONER MITCHELL: We need fertilizer,
too.

[Laughter]

VICE CHAIRMAN HOWARD: I knew that. But we're
talking about wood and wood waste.

MS. FORD: Yes, sir.

VICE CHAIRMAN HOWARD: Apparently, according
to your statement, it does produce some carbon.
Since carbon is really a no-no in the electrical
industry now, what percentage of -- what, I guess,
less percentage of carbon in coal would be used,
produced with wood sources?

MS. FORD: You mean if you were doing co-
firing?

VICE CHAIRMAN HOWARD: Well, it would still
produce carbon, I guess, would it not, 1in
emissions? So what percentage, what less
percentage of carbon emissions would be generated
by using wood than would be used by coal?

MS. FORD: Typically in the industry it's
considered carbon-neutral, because it did absorb
carbon while it was growing, that although you're
producing carbon while it's burning, it's kind of

an even mix. So according to industry, I guess
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specialists in the industry, they consider it
carbon-neutral, so they do not feel that -- in the
big picture, it does not emit carbon on the wood
side.

VICE CHAIRMAN HOWARD: Thank you.

MS. FORD: You're welcome. Yes, sir.

COMMISSIONER WHITFIELD: Thank you for coming
today, Ms. Ford, and bringing us this update. I
have a question from earlier, and I do have a
comment back to what Commissioner Mitchell said
about the wood, about having a study to study
biomass a 1ittle further, and I'm aware of a
biomass plan, I think, just below the Atlanta area
in central Georgia there. But back to what he
said, when you're looking at the brush and the bark
and all that from a logging operation, that's
great, but when you get into taking new forest and
growing it specifically for that, you get back into
the ethanol type situation, and I do think that we
need to study both of those implications from
utilizing both type products, the waste and also
the new trees. And if you go -- if you Took back
recently, as Commissioner Wright testified before a
U.S. Senate panel, I noticed in that testimony up

there, he had a guy from the Forest Landowners
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Association, but I didn't see anybody there from
the Southeastern Lumber Manufacturers Association,
paper manufacturers, International Paper,
Weyerhaeuser, that type, so I don't think that the
manufacturers are really on-board as strongly
pushing for that just yet, so I do agree with
Commissioner Mitchell, we need to study that and
study that a Tot harder.

My question for you, if you don't mind backing
up to the landfill gas situation -- could you get
back to that slide and maybe show me which ones are
existing -- I think you've got green dots here --
and which ones are potential?

MS. FORD: Yes, sir.

COMMISSIONER WHITFIELD: Maybe expand on that
a little more?

MS. FORD: Absolutely. The green dots
correspond with the name, so those are existing
landfill gas sites that are currently online. The
only exception to that is Greenwood, but that one
will be coming online the beginning of April, so I
went ahead and included it, because we're almost
there. So for example, Palmetto, that's the one
that BMW is utilizing for their paint shop. So

these are the ones that are existing. If you look
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at the numbers -- and where it kind of gets
confusing is in the upstate, because there's a
number one -- let me get my handy-dandy pointer.
There's a number one right there next to Palmetto.
Those are actually two different sites. As you can
see on the left-hand side, Wellford? So these ones
that are in purple and the numbers, those are
potential sites, and there are actually a lot more,
but these are the ones in the short term that have
the greatest potential for becoming sites.

COMMISSIONER WHITFIELD: So most of the
proposed ones are the ones we're seeing there in
the lowcountry?

MS. FORD: Yes sir.

COMMISSIONER WHITFIELD: Okay.

COMMISSIONER MITCHELL: Well, one quick
question. Is there going to be stimulus money
available to develop these sites? Is that in the
new program, or are you aware of that?

MS. FORD: I am -- I'm not aware. I know
there is a good portion of the stimulus money
devoted to energy and clean energy.

COMMISSIONER MITCHELL: But I'm saying
specifically for --

MS. FORD: Specifically to landfill gas,
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honestly I do not know. I can find that out for
you.

COMMISSIONER MITCHELL: It would be very
interesting, since we're discussing the stimulus
package, and it'd be interesting to know.

MS. FORD: Yes, sir, I can do that for you.

COMMISSIONER HAMILTON: If I can make one
comment --

MS. FORD: Yes, sir.

COMMISSIONER HAMILTON: -- and we've discussed
the wood use, and some study is -- has been done by
individual industries as they decide what to do
with that. I know I was part of a team that
recruited a paper mill, and they looked at
generating their electricity, or purchasing it. If
they kept their waste, they made fiberboard out of
it for construction. And their -- when they made
up their mind which way to go, the profit for the
corporation was greater for making the fiberboard
than it was to purchase the electricity at the
price they were able to receive it at that time.

So I think the waste is not being just left, if
it's usable, to rot in the field. Now, if you're
going to go out after a field that has been clear-

cut and pay to get that wood up and what you'd have
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to do to use it, I don't think it would be as
practical as your slide.

MS. FORD: Right. And you're right. Each
situation would be different, depending on where
you're getting the waste from, what it would have
been used for in the past. And you're right, so
the economics would vary with each situation.
Absolutely.

COMMISSIONER HAMILTON: Okay. Thank you

MS. FORD: Thank you. Moving on to another
type of biomass, we have poultry Titter and swine
waste. It's the dirty side of electricity, if you
will. Basically, with poultry litter and swine
waste, historically this has been used as
fertilizer, as Commissioner Mitchell said. There
have been some concerns about groundwater
contamination, so this could be a potential
alternative to that.

With poultry 1litter and swine waste, there are
no new carbon emissions, and the reliability is
much greater. You're looking at 70 to 85 percent
capacity factor, and this also is dispatchable, so
you could use this to help shave your peak. It's
available when you would need it. It assists

farmers in eliminating waste. I know especially
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with swine, this is a big concern because there's
so much waste. This would help eliminate that
waste. And then when you finish, once you utilize
this for electricity, that ash can then be used as
a fertilizer. So to a certain extent, you get a
double whammy out of it. You can use it for
electricity and then also use it as a fertilizer.

The Btu content is much higher. It's 12-
14,000 Btu. So in some situations this is even
higher than the coal that we currently use in this
State.

There are considerations -- again, we're going
back to we are 1limited. South Carolina is not as
prevalent in the swine industry as, say, North
Carolina. They have a 1ot more swine farms than we
have. Poultry Titter is a Tot more prevalent in
South Carolina. Poultry Titter, on the flipside,
you need a 1ot more of it because chickens are
smaller than pigs, so you're going to get less
waste from chickens than you do from pigs. On the
flipside, swine waste is actually a moister waste,
so it takes more to use for electricity than
poultry Titter would. Swine waste, because we do
not have as many herds in this State, we are more

limited than, say, North Carolina would be. You
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would need more transportation if, say, you were to
bring it from another state. If you're looking to
take advantage of all the swine farms in North
Carolina, your transportation costs and your
emissions would need to be considered.

Because we're Timited in our resource, most
1ikely this would be used as co-fired, so it would
be taking the poultry litter and co-firing it, say,
with coal, so how you would do with wood waste,
because we do have smaller amounts than other
states.

These costs again are much more comparable.
We're Tooking at biomass around the same area of 9
to 13-1/2 cents per kWh, keeping in 1line with about
where we are right now.

Any questions on poultry litter and swine
waste?

COMMISSIONER WRIGHT: One general question --

MS. FORD: Yes, sir.

COMMISSIONER WRIGHT: -- about all the
different things that you talked about, outside of
-- well, outside of solar and wind.

MS. FORD: Yes, sir.

COMMISSIONER WRIGHT: What 1is South Carolina's

potential, when you add it all up, for what you
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talked about here?

MS. FORD: Yes, sir. There is a study that we
actually reference quite a few times. It was a
study that was released the end of 2007 specific to
South Carolina and looking at our biomass
potential.

COMMISSIONER WRIGHT: The LaCapra study?

MS. FORD: Yes, sir, the LaCapra study. And
they break it down into two types of potential,
technical and practical. Technical is kind of
best-case scenario, if everything went perfectly
what we could have. Practical is realistically
where we are the next ten years, what could we
have. Their practical potential -- and this is 1in
megawatts -- for wood biomass is 423 megawatts; for
agricultural byproducts, which would be 1like your
switch grass that you referenced, 68 megawatts;
landfill gas to energy is 70 megawatts; and then
they also include hydroelectric, which I'11 get
into for small hydro, and that's 105 megawatts. So
looking at all those, you're looking at a total of
665 megawatts, and actually the LaCapra study
stated that due to cost limitations, offshore and
onshore wind, as well as solar, were not options

for the State within the next ten years.
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COMMISSIONER WRIGHT: What about swine and
poultry --

MS. FORD: And that would be -- that's
considered an agricultural byproduct, as well.

COMMISSIONER WRIGHT: Oh, okay. A1l right.

MS. FORD: I didn't include that, but, yes,
sir, that's included there.

COMMISSIONER WRIGHT: Okay.

MS. FORD: So our biggest amount is obviously
from wood and wood waste; agricultural byproducts
is a much smaller number.

COMMISSIONER WRIGHT: Okay.

COMMISSIONER HAMILTON: One -- the poultry
litter and swine waste, use of the swine waste, has
that been perfected to any extent? To my
knowledge, our fellow commissioners in North
Carolina think that's still a -- I know they'd 1like
to get rid of it, but I don't think they've reached
a point where that's possible, have they?

MS. FORD: It is more difficult than the
poultry Titter, just because predominantly the
moisture content is higher, so it takes longer to
be able to utilize the resource. I hear a Tot more
about poultry 1litter than swine waste.

COMMISSIONER HAMILTON: The poultry litter
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doesn't wind up in the landfill, it winds up as
fertilizer on the fields --

MS. FORD: Absolutely.

COMMISSIONER HAMILTON: -- and it's not a loss
in --

MS. FORD: Right.

COMMISSIONER HAMILTON: -- South Carolina.
It's a valuable --

MS. FORD: Absolutely.

COMMISSIONER HAMILTON: -- byproduct.

MS. FORD: And ultimately, you could still use
the ash, once you utilize this. You could use that
as a fertilizer. You are going to take some of the
benefits of it out, but you can utilize that. And
you're right; swine waste tends to be a bigger
environmental concern than poultry litter.

COMMISSIONER HAMILTON: Well, if they figure
out how to get it done, that would be tremendous.

MS. FORD: It would be. It would be
wonderful. My brother and sister-in-law 1live in
WiTmington, and they would love if they could
figure out a way to take care of that. Absolutely.

We're going to move into geothermal energy.
And to be honest, I'm not going to spend a Tot of

time on this. Geothermal energy, as I'm sure
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you're aware if you've looked around, we don't have
hot springs, we don't have any geysers shooting up,
so not surprisingly, we do not have a great
resource when looking at geothermal potential.

With this map here, out in the West again,
amazing benefits that they can take from geothermal
potential. There are three types of geothermal
availability. The first is for electric. That's
that dark purple, and you can see out west a lot of
it. Basically, that's taking those hot springs
and, because it 1is such hot water, it already --
you can drive a steam turbine with it. Direct heat
is taking that warm water -- that warm water that's
naturally in the earth -- and using it for, say,
heating your pool, for water heating. There is a
small pocket here in the Savannah River Basin of
direct heat availability. We actually have some
water inspectors who have said that when you go
down in the wells, the water is warm. So we do
have that availability.

The rest of South Carolina and the rest of the
country have the ability of geothermal heat pumps,
and basically what that is doing is, once you go
below a certain level in the earth, the temperature

is constant. So in the winter, you can actually
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take the heat from the earth to heat your home; in
the summer, you take the coolness from the earth to
cool your home. That 1is an option that s
available for the entire country, but really that's
on a residential side. For utility-scale electric
generation, we would not be able to utilize that.
But I've even seen in Lake City, for their Bean
Museum, they're looking to put in a geothermal heat
pump when they do the renovations on that.

So that's really our only option. I did want
to make you aware of it, because when Tooking at
proposed renewable portfolio standards, this is a
part of most of those.

And then also on hydroelectric. Again, I'm
not going to spend a lot of time on this, because
with hydroelectric -- specifically, when you're
looking at a renewable portfolio standard, all the
ones I've seen proposed do not include existing
hydro. So what we currently have -- Lake Murray,
the dam there -- that would not qualify for a
renewable portfolio standard. That's not
necessarily what we believe is ideal, but it is
what's being put out there. There is some
possibility for small hydro, some very small -- a

lot of them are run-of-the-river, where you take
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the natural current of the river and use it to turn
turbines, but for Targe-scale utility generation
we've kind of taken advantage of our resources, so
I did want to go ahead and mention 1it, but not
spend a lot of time on it.

So that concludes the portion about renewable
resources, so do we have any questions before I
move into clean energy?

[No response]

MS. FORD: Okay. Clean energy and renewables
can sometimes be one and the same; sometimes
they're not. We feel that this is important
because, as I mentioned before, we are Tooking to
reduce our carbon footprint and reduce our
greenhouse gases. We feel that you also need to
take into consideration not just renewables, but
clean energy. And clean energy is, for
electricity, when it is generated it does not
produce pollution. Obviously, our renewables fall
into that, and we also include nuclear in that.
When you're generating electricity through nuclear,
you do not have any air emissions, you do not have
greenhouse gases.

There are advantages as I mentioned before.

You do not have your air pollution. There are low
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fuel and operating costs. Now, this is fuel and
operating; not talking about capital costs. The
cost for nuclear fuel, when you're Tooking on the
State, it’s about 1/2 cent per kilowatt-hour,
average, for the State. Coal 1is about 2-1/2 to 3-
1/2 cents. So you can see it's a very, very low-
fuel-cost resource. And as I mentioned before, it
has a very high capacity factor: 92 percent.
Actually, in South Carolina, our average was about
93 percent, so we're a little bit better than the
United States with that.

On the flipside, there are disadvantages, Tlike
anything else. You do need water. You have very
large cooling towers, you need bodies of water to
cool this resource. Also, you have concerns about
spent fuel. You have on-site storage and then
potentially offsite storage. And then you do have
your very high capital costs. So you have the high
capital costs, but conversely you have the low fuel
and operating costs with nuclear.

Currently 1in the United States there are 104
nuclear reactors that are online. South Carolina
is third in the country for nuclear industry. We
have seven reactors that are Tocated in South

Carolina.
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There are two around the Rock Hill area.
Oconee, there are three units there, and that's
about 30 miles from Greenville. Robinson 2 is in
the Florence area, and then we have VC Summer just
about 30 miles down the road. So we do have quite
a few reactors in our State, and because of that we
are third in the country.

This is just to give you an idea of where
these reactors are located, and it also tells you
the years that they have been in commercial
operation. In South Carolina, ours are anywhere
between 20 to 39 years, which -- as you can see --
is pretty much the average for the United States.
We are going through a nuclear renaissance now, so
I think in ten years -- 10, 15 years -- this
picture will be a 1ittle bit different, but as you
can see, we, along with ITlinois and Pennsylvania,
are pretty high up there for nuclear energy.
That's also one of the reasons that our cost for
electricity is lower than the national average. 1
mentioned that we're at about 8 cents per kilowatt-
hour; the national average is over 10 cents per
kWh, so this is one of the reasons why.

And as I mentioned before, we feel that

nuclear is appropriate in a part of a clean energy

VOLUME 1

PuBLIC SERVICE COMMISSION OF SOUTH CAROLINA




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ALLOWABLE EX PARTE Office of Regulatory Staff

Renewables and Clean Energy: Their Role in South Carolina 54

portfolio, not necessarily renewable, because if we
are ultimately trying to cut down our greenhouse
gases, we feel that that is an appropriate part.

I mentioned with everything there's pros and
cons, so what does this mean? Renewables, yes,
they are part of the mix; they are not the
solution. Unfortunately, there is no silver
bullet. We are limited in South Carolina,
especially with solar and wind, where other parts
of the country are not. At this point, solar and
wind are not economically feasible.

Ultimately, any of this could be done. How
much can we pay for it? I mentioned before, you
know, we're at about 8 cents per kWh. Solar could
be an option at, say, 17 cents per kWh. But, in
this economic time, we have to consider what the
ratepayers -- not only the residential but also our
industries and our commercial ratepayers. So at
this time, solar and wind are not economically
feasible; however, I do see that changing as
technology develops and the costs do go down.

Biomass obviously is an option for our State,
and the best option that we have at this point.

Geothermal and new hydroelectric are not

available for utility-scale generation.

VOLUME 1

PuBLIC SERVICE COMMISSION OF SOUTH CAROLINA




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ALLOWABLE EX PARTE Office of Regulatory Staff

BRIEFING

Renewables and Clean Energy: Their Role in South Carolina 55

And nuclear, as I mentioned before, we feel is
an appropriate part of a greenhouse-gas-free or
-reduced society.

Do you have any questions for me?

VICE CHAIRMAN HOWARD: I do.

MS. FORD: Yes, sir.

VICE CHAIRMAN HOWARD: I think I know the
answer. You avoided -- you didn't discuss tidal
generation. There's been a 1ot of studies done on
the South Carolina coast for tidal generation.
Does that fall under the same category it's not
economically feasible because of offshore wind?

MS. FORD: Absolutely. The question about

tidal -- using the ocean's waves to generate
electricity, there is nothing that is -- from what
I've seen -- even within ten years of being online

and the technology being available. It's still a
very, very new technology, and you're absolutely
right; it is cost-prohibitive at this point, as
well as the technology is not readily available.
Yes, sir.
VICE CHAIRMAN HOWARD: I guess when I'm

looking at offshore wind, one of the factors, you
know, I know in the lowcountry and I guess Myrtle

Beach, is the cosmetic effect of wind turbines off
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the coast. A lot of people are not going to go for
that, whereas tidal is basically hidden and you
wouldn't have that effect, so consequently you
might not have to go as far offshore to produce it.
And I thought there were some in the East River.
Isn't there some generation in New York, a tidal
experiment or something?

MS. FORD: There have been tests. Also in the
Gulf, there have been tests. At this point I think
the technology is so new, is why you're not seeing
it as part of -- 1it's actually included in
potential renewable portfolio standards. They do
include, for future, tidal projects. But at this
point I think because the technology is still being
developed, within the short term -- the next 10 to
15 years -- it is not considered an option.

But you're right, one of the big concerns --
and I did not mention this -- with wind, especially
offshore, is can you see it. And that's been one
of the big opponents of Cape Wind; you know, you're
in Cape Cod, you have multi-multi-million-dollar
homes, and it's the not-in-my-backyard mentality of
"I don't want to look out to the ocean and see big

turbines out there," and that is something again

looking at this balance, you know, the Myrtle Beach
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area is one of our biggest tourism areas. Would
that affect tourism? And people are doing studies
that, you know, would it or would it not affect
tourism? So that's another consideration that
should be given for wind.

And you're absolutely right; if we could have
something under the water, to take advantage of
that, you always have tides. Take advantage of
that. For the short term, I don't see it being an
option just because the technology is still
underdeveloped.

VICE CHAIRMAN HOWARD: The other question I
had is yesterday several of us were on a conference
call, and one of the discussions were renewable
portfolio standards and how would we -- in our
situation in the Southeast, you know, as you
indicated it's a little different from the rest of
the nation. They were talking about a possibility
of a credit off of renewable portfolio standards,
given a credit for existing and new nuclear, and
existing and any new hydro that might come along.
What is your concept of that in ORS, do you think a
credit would be feasible or do you think it has a
chance of being passed?

MS. FORD: I have not seen anything with a
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credit, but we strongly feel that we should be
given credit in one way, shape, or form for the
nuclear and hydro, because as I said before, we
ultimately are looking to reduce our greenhouse
gases. Those are both resources that do not emit
greenhouse gases.

The technicality behind it, would it be a
credit, would you actually -- you know, 1is it a
one-for-one, I don't know. I know some proposed
renewable portfolio standards that I've seen, that
seem to have a lot of momentum, have nothing about
nuclear or existing hydro; it's only new hydro.

VICE CHAIRMAN HOWARD: Well, my professor on
this subject was Commissioner Wright, and we
discussed it yesterday at length, so there could be
some room for error there.

[Laughter]

MS. FORD: I am not saying that. I didn't say
there was error.

VICE CHAIRMAN HOWARD: Thank you.

COMMISSIONER HAMILTON: One comment on the
matter that Commissioner Howard was discussing.
Commissioner Wright and myself both were privileged
to have a meeting with Secretary Chu, along with

some other people, and this question was asked.
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And he said he felt 1ike some credit should be
given to nuclear; however, he advised us that he
worked for someone else, and how they felt was
going to be the prevailing thought.

MS. FORD: And that is, from what we've seen
and what tends to be the most viable bills out
there, do not include nuclear and do not include
existing hydro. They do include new hydro, but as
I stated before we have very small amounts of that.
We've pretty much taken advantage of all the
conventional hydro that we have.

COMMISSIONER HAMILTON: And I think the
information you've provided us today has been
excellent, and I don't think any of us have seen
any surprises. But I think one song that I did
hear you sing, that one size doesn't fit all and
there are reasonable differences, is the point that
we need to continue to make to Congress, as our
opportunities are available. We appreciate that
being part of your presentation.

MS. FORD: Well, it's a great concern for us.
You know, a part of our mission is to look out for
the ratepayers. I mean, that is a part of it. And
when you're looking at, say, one of these proposed

RPSs, you're ultimately Tooking at a transfer of
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wealth, because if we can't generate a certain
percentage of our electricity from renewables, you
have to pay. And you are paying other states that
have more resources than we do. And so ultimately,
a state -- South Carolina has 18 percent less
disposable income than the rest of the country;
we're number two in unemployment; and now we're
going to have to ship our money to another part of
the country just because, based on our geography,
we don't have the resources. That's why we feel
that credit should be given for nuclear and
existing hydro, because -- and it's not just South
Carolina. Honestly, it's the Southeast. And we
don't feel that a transfer of wealth is a way to
reduce greenhouse gases.

COMMISSIONER HAMILTON: Well, we're getting
ready to see a lot of it, if we aren't, I guess,
lucky. I don't know what else we're going to be.
I just returned from a conference that part of the
conversation was building transmission to move the
renewables, for us to be able to buy them to meet
our portfolios.

MS. FORD: And that is something that's being
discussed. One of the concerns with that is you

have transmission losses. So to get the
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electricity generated from the Midwest, say, via
wind, to South Carolina, you're going to have such
substantial losses that, really, where's the
benefit? And then, of course, the cost. I stated
about a million dollars a mile for onshore
transmission lines. That's a substantial cost.

COMMISSIONER HAMILTON: Yeah, well, any of us
that have the opportunity need to talk about
reasonablism, and I think we need to talk about
being vertically integrated. And enjoyed it.

Thank you.

MS. FORD: Thank you.

COMMISSIONER WRIGHT: Maybe this is a caution.
Maybe I'm overly cautious on this, but the Tine
you've got in there that says biomass is an option
for South Carolina?

MS. FORD: Yes, sir?

COMMISSIONER WRIGHT: We have to be careful I
think how we use that or where we use that, because
in a national RPS debate, if you were to say
biomass is an option, they're going to take that as
biomass is an option to meet your 20 percent. And
I know just from what I've been able to research so
far, you can't do it with biomass.

MS. FORD: 1It's an option but not a solution.
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COMMISSIONER WRIGHT: It's available and can
be used toward meeting an overall, but it can't
meet the overall.

MS. FORD: You're right.

COMMISSIONER WRIGHT: So you're still going to
be way short, and that point needs to be driven
home to our congressional delegation that -- you
know, I think. Because that's what -- that right
there is exactly what they're saying nationally, is
that we can meet it through biomass, even on the
panel that I was at.

MS. FORD: Okay.

COMMISSIONER WRIGHT: So I think we've got to
educate a little bit there.

MS. FORD: Absolutely.

COMMISSIONER WRIGHT: That's a concern I have.
Just maybe an overly cautious --

MS. FORD: You're absolutely right. It is a
limited option for our State.

COMMISSIONER WRIGHT: And two other points,
that in how ORS and others who are here in this
hearing can maybe help affect policy on a national
scale, the people who were pushing a national RPS,
they don't care about cap-and-trade. They don't

care about reduction of greenhouse gas. They're
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about promoting the renewable sector, period, and
the growth specifically of wind and solar. So
you've got to get past that objection -- and I'm
speaking of Senator Bingaman when I say that,
because that is his concern.

When you talk about cap-and-trade or any
reduction of greenhouse gases, we do have things in
common with West Virginia, Indiana, and Wyoming.
And so there are multi-region areas that we can
help affect policy with, too, in hopes that we push
a clean energy debate versus an RPS, you know.

MS. FORD: And that's our stance, as well.
Ultimately, we want to reduce greenhouse gases, and
what's the best means to do that.

COMMISSIONER WRIGHT: Yeah, so that's going to
be how we impact the federal policy, is pushing
that policy, I think. Thank you.

MS. FORD: Thank you.

CHAIRMAN FLEMING: Are there any more
questions?

[No response]

CHAIRMAN FLEMING: Well, I have a couple of --
I wanted to -- a couple of questions. One, the
silicon that's used in solar panels --

MS. FORD: Yes, ma'am.
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CHAIRMAN FLEMING: -- I know you say that
there's no spent fuel or ash created, but are there
any effects of the silicon production that give any
byproducts that have to be dealt with?

MS. FORD: When you produce solar panels,
there are greenhouse gas concerns. Yes, ma'am,
there are. Specifically a byproduct? I don't know
specifically of those, but I do know that that has
been a debate of -- you're generating so much
greenhouse gas to create the solar panels, how much
are you really offsetting. So I know there has
been debate about that. I'm not sure if that's
addressing exactly what you're speaking to.

CHAIRMAN FLEMING: Right. So there are issues
with that, too.

MS. FORD: Absolutely, yes, ma'am.

CHAIRMAN FLEMING: Okay. I did go to a solar
summit in Oak Ridge, Tennessee, and I know that our
range is not ideal, but what they were seeing there
is that we are better, though, than Germany or the
State of Washington. So, I mean, their point is
that it can be viable; it's the economics of it
that --

MS. FORD: Absolutely.

CHAIRMAN FLEMING: -- that has to really be
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dealt with.

MS. FORD: Absolutely. We can utilize solar
-- not to interrupt you. We can. It is going to
be less than 1in other parts of the country, and as
you said, exactly, it's the economics at this
point.

CHAIRMAN FLEMING: Right.

MS. FORD: Yes, ma'am.

CHAIRMAN FLEMING: Right. But I guess there's
a lot of research, though, going on at our major
institutions in the State, and can you tell me a
little bit about what they're doing and where
they're at in the scheme of things with renewables,
as it affects the State of South Carolina?

MS. FORD: I don't know specifics of where
they are at this point. I do know exactly what you
said, they are doing a lot of research on it. And
not just for solar. Biomass, fuel cells -- there's
a lot of research being done in this State. As to
specifics, where they are and what they've come up
with, I can't speak to that, unfortunately.

CHAIRMAN FLEMING: Are you all in
communication with them? Is there any dialogue
going on there --

MS. FORD: Yes, ma'am. Actually --
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CHAIRMAN FLEMING:
MS. FORD: -- ORS,

councils, one specifical
council,
producers, you know,
universities, ORS.

organizations 1like that.

interested citizens,

-- to coordinate --
uh-huh, we're on several

ly being the biomass

and that is a collaboration of biomass

the

So we are a part of

And so we do stay abreast

of all of it, but specifically with universities

and where they are,
can't speak to that.
CHAIRMAN FLEMING:
excellent presentation.
MS. FORD: Well, I
CHAIRMAN FLEMING:

MS. FORD: -- your

like I said, unfortunately I

Okay. Well, it was an
do appreciate --
Thank you

time. Thank you very much,

on a Friday morning, for taking your time for us.

We do appreciate it.
CHAIRMAN FLEMING:
MS. FORD:
CHAIRMAN FLEMING:

VICE CHAIRMAN HOWARD:
COMMISSIONER WRIGHT:

CHAIRMAN FLEMING:
MS. HUDSON:

appreciation.

Very informative.

Thank you.

Thank you.
Thank you.
Thank you.

Ms. Hudson?

I want to reiterate our

Thank you.

PuBLIC SERVICE COMMISSION

VOLUME 1

OF SOUTH CAROLINA




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ALLOWABLE EX PARTE Office of Regulatory Staff

Renewables and Clean Energy: Their Role in South Carolina 67

CHAIRMAN FLEMING: Okay. I didn't know
whether there would be another presentation.

MS. HUDSON: No, ma'am, this concludes the
presentation -- concludes the allowable ex parte
presentation by ORS. Thank you. And enjoy the
first wonderful day of spring.

CHAIRMAN FLEMING: Well, and once again I just
want to reiterate how much we appreciate your
coming to us with this information, and hope that
there will be many more of these in the future as
we work on these issues.

MS. HUDSON: Thank you

CHAIRMAN FLEMING: Thank you, very much. At
this time, the briefing is adjourned.

[WHEREUPON, at 11:45 a.m., the
proceedings in the above-entitled matter

were adjourned. ]
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Renewable Resources
and Clean Energy

Their role in South Carolina’s
Electric Generation Portfolio





What 1s a renewable resource?

An energy resource that is naturally replenished
in a relatively short period of time.

These include:

* Solar Energy
*Wind Energy
*Biomass
*Geothermal Energy
*Hydropower





Why Renewable Resources?

* Demand for electricity continues to increase

* Fossil fuel-fired plants are responsible for:

— 67% of nation’s sulfur dioxide emissions

— 23% of nitrogen oxide emissions

— 40% of man-made carbon dioxide emissions

* Technology is making fossil fuels cleaner but

there 1s demand for lower emissions

* Fossil fuel supplies are depleted faster than they

can be generated

*Source: U.S. Environmental Protection Agency (2007)

hlm://“’\\’\\'.(']3.’1.”0\'/('](':['['!(_‘1'! Crov f'l{'ﬂ croeyv-an

d-vou/affect/air-emissions.html
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Capacity Factor

A way to measure the productivity of power plants

Actual Power Produced

Lapacity S Power that would have been produced if

plant operated at 100% all the time





Capacity Factor

Generation Capacity
Type Factor

Nudear” 92%

Coal” 74%
Wind 25 - 35%
Solar 19 - 21%
Landfill Gas 80 - 85%
Wood Biomass 70 - 75%

Poultry & Swine 70 - 85%

+Source: Energy Information Administration (2007 data) hutp://www.eia.doe.gov/cneaf/ electricity/epa/epata6.html 6

*Source: La Capra study (2007 data.) ht lp:_/_/\\mm.’.cﬂ crgy.sc.un\"/nublicn[,i(ms/ch ewables%20Potential%20Final%%20R eport%20-09-12-2( 07-B.ppt






Solar Energy

Converting the Sun’s energy into electricity





Advantages of Solar Energy

* Air emissions are insignificant because no fuels are
combusted

— No sulfur dioxide emissions
— No nitrogen oxide emissions

— No carbon dioxide emissions

* Photovoltaic (PV) systems do not require the use of
water to generate electricity

— Not affected by drought or limited water resources

— No concern of environmental impact on rivers and lakes

8

+ Source: U.S. Envitonmental Protection Agency (2007) http://www.epa.gov/solar/energy-and-you/index.html






Advantages of Solar Energy

* PV systems can be placed on existing
structures, requiring no new land
— Schools, office buildings, etc. can be utilized

* The Sun’s energy is typically available
during peak times

* No ash or spent fuel created

* Source: U.S. Environmental Protection Agency (2007) http:/ /www.epa.gov/cleanenergy/energy-and-vou/affect/non-hydro.ht






Disadvantage of Solar Energy: Costs

* Installed costs for utility-scale solar panels range from
$4,000 to $5,000 per KW

* Residential costs range from $8,000 to $10,000 per KW*

* Many recent projects are not disclosing their upfront
costs

* Silicone, a main component in panels, 1s expensive and
in short supply

* Hstimates show cost of electricity ranging from 16.5 to
50 cents per kWh™

10

*Source: La Capra study (2007 data)  http://www.energv.sc.gov/publications/Renewables%20Poten tial%20Final%20R eport%20-09-12-2007-B.ppt






Geographic Limitations

* To efficiently utilize solar power, panels must be
located in an area with high solar radiation

* South Carolina receives 4.5 — 5.5 kWh/metetr?/day’
— This varies during the winter

— These levels are less than the recommended 6.75
kWh/meter?/day*

11

* Source: La Capra study (2007 data) htp:/ /W\\'\‘\‘.cncrv}'.sc.frnvr"r)ublicntinns,-"'chc\\'nblc\:“ 020Potential%20Final%20Report%20-09-12-2007-B.ppt

* Source: U.S. Department of Enetgy (2008) h ttp: / [apps1 .L'crv.cn('rfYy.(!r)\'f@Ln[ﬁ [alternatives /csp.cfm






US Solar Potential

PV Solar Radiation

(Flat Plate, Facing South, Latitude Tilt) e s s caemons o s o™

Annual

aerosol optical depth, precipitable water vapor, albedo, atmospheric
pressure and ozone resampled to a 40km resolution. See
http: #www.nrel .gov/gis/il_solar_pv.html documentation for more details.

kWh/m2/day
B > 9.0
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55-6.0
5.0-5.5
45-50
40-45
3.5-40
3.0-35
25-3.0
Bl 2.0-25
Il <20

s 2
{> Produced by the Electric & Hydrogen

Technologies & Systems Center - May 2004

Source: U.S. Department of Energy (2008)

http://appsl.cere.energy.gov/states /alternatives / csp.cfm
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Availability of Power

* Sunlight 1s not constant

— Must have supplemental system for evening usage
e Capacity Factor: 19% — 21%

* Weather conditions impact power
_ Less solar radiation in the winter

— Cloudy, overcast days and fog
* Potential damage to panels from storms

* Dust, pollen, and debris can interfere with panels

— Cleaning may be necessary 13

*Source: La Capra study (2007 data)  htp: //www.energy.sc.gov/publications /Renewables%020Potential %620Final %20R eport%20-09-12-2007-B.ppt






Land Usage Considerations

* If panels are not placed on existing
structures, land use must be considered

e [.and required 1s difficult to determine
because of variances in solar panel sizes
and location

* The largest solar facility located in

California’s Mojave Desert occupies more
than 1,500 acres’

+Sourcc: NextEra Enetgy Resources WWW.NEXTETACN ErgVresources.com

14





Solar Electric Generating Systems

California’s Mojave Desert

* 354 MW capacity

* Nine solar plants
* 900,000 mirrors
* 1,550 actes

e Includes natural

gas “back-up” ==

Solar Electric Generating Systems IV

e | ocation recetves more

than 7 kWh/metet?/day

Source: NextEra Energy Resources WWW.NEeXeracn ergyresources.com

15






How large 1s 1,550 acres?

Riverbanks Zoo: 170 acres

University of South Carolina
campus: 384 acres

Central Park: 843 acres

Sesqui State Park: 1,440

acCres

1,550 acres = 1,174 football
fields

Half of Central Park’s 843 acres 1g





Wind Energy

Converting the Earth’s wind into electricity

1L





Advantages of Wind Power™

e Air emissions are insignificant because no fuels are
combusted

— No sulfur dioxide emissions
— No nitrogen oxide emissions
— No carbon dioxide emissions

* Wind turbines do not require the use of water to
generate electricity

— Not affected by drought or limited water resources
— No concern of environmental impact on rivers and lakes

— Minimal water may be needed to clean blades if there is

not sufficient rainfall i

* Soutce: U.S. Environmental Protection Agency (2007) http:/ /www.epa.gov/cleanenergy/energy-and-you/affect/non-hydro.html






Advantages of Wind Power’

* Supplies are unlimited when the wind
blows

* No ash or spent fuel created

e When tutrbines are removed from
land, there are no solid wastes or fuel
residues left behind

19

* Source: U.S. Environmental Protection Agency (2007) http:/ /www.epa.gov/cleanenergy/energy-and-you/affect/non-hydro.html






Disadvantage of Wind Power: Costs

* Average installed costs of onshore wind power:
$1,800 to $2,000 per KW

* Average installed costs of offshore wind power:
$2,800 to $3,300 per KW *

* Costs of producing energy vary based on
location

* Estimated cost of electricity ranges from 12 to

15.5 cents per kWh™

20

* Source: La Capra study (2007 data) http: / /www.energy.sc.gov/publications /Renewables%20Potential ¥o20Final % 20R eport%20-09-12-2007-B.ppt






Geographic Limitations

* Grid-connected turbines are typically rated for
wind speeds of 14 meters per second (31 mph)

 South Carolina does not have sufficient on-shore
wind speeds to support this form of energy

— Mean Annual wind speed:
* 70 meters (230 ft): 6.5 —7.0 m/s (14.5 — 15.7 mph)*

* Some offshore wind power might be available

21

* Source: GE Energy (2005) htip:/ /www.gepower.com/prod_serv/products/wind wrbines/en/36mw/36mw _specs.htm
* Source: S.C. Energy Office (2003) htrp: / /www.energy.sc.gov/publications /SC_spd70m 8April2005.pdf






United States - Wind Resource Map

Wind Power Classification
Wird Resource  Wind Power  Wind Speed” Wind Speed”
Power  Polential Densityat50m  atSCm asem
Class Wim? mis mgh
3 Fair 300- 400 6.4- 7.0 14.3-15.7
4 Good 400~ 500 7.0- 75 157 -16.8
5 Exccllent 500 - 600 T.5=- 8.0 16.58-17.8 y'ﬁw
6 Outstanding 600- 80O 8.0- 8.8 17.9-19.7 & \”NFE
7 Superb 8OO - 1600 8.8-11.1 197 -24.8 1 D of &x® ——
Dyag; ’ 3 .. Uepal en E."B"gy
Wind speeds are based on 3 Webull k value of 2.0 National R bie E Eabiora
NAIARRIIOD L

* Source: U.S. Department of Energy (2009) http://www.windpoweringamerica.gov/wind maps.asp 22





Offshore Limitations™

* Underwater transmission lines are very costly so project
within 10 miles of the shore would be i1deal

* The northern part of SC has some potential for offshore
projects

e Offshore permitu:ng is more complicated in federal waters

(>3 miles offshore)

* Potential damage from hurricanes

— GE Wind: Turbines can sustain up to 130 mph winds (Category
3 hurricane)

— S.C,,N.C,, and Georgia experienced 21 Category 3 hurricanes or

greater since 1851. 55

* Source: La Capra study (2007 data http: / /www.enerev.sc.cov/publications /Renewables%20Potent1al%20Final%20Report?620-09-12-2007-B.ppt
P Y Pl






Availability Limitations

* Wind 1s intermittent meaning it does not
constantly blow

* Must have backup for non-windy times
* Capacity Factor: 25% — 35%

* Wind 1s not dispatchable, meaning it can not
be turned on or off based on demand

24

* Source: La Capra study (2007 data http: / /www.eneroy.sc.oov/publications /Renewables%20Potential %6 20Final“20R eport%20-09-12-2007-B.ppt
p y ) I






Wind Turbine Sizes

GE 3.6 MW Model *

 Blades: approx 160 ft each (half of a
football field)

e Tower: 295 ft

Total Height: 455 ft (38 stories —
Columbia’s Capital Center: 25 stories)

Vertical Airspace: 364 ft

Weight: 164 Tons (69 Ford F-150
trucks or 112 Toyota Prius cars)

Platform:

e 1,000 tons cement/steel rebar

* 30-50 feet across

* 6-30 feet deep 25

* Source: GE Energy (2005) http:/ /www.gepower.com /prod_serv/products/wind turbines/en/36mw/36mw_specs.htm






Cape Wind

Nantucket Sound, MA

Proposed Project:

* Capacity: 420 MW

* Acres: 16,000 (Larger
than Myrtle Beach, SC)

e Wind Turbines: 130

e Cost: Undisclosed

* 34 acres pet MW

26
* Source: Cape Wind (2009) www.capewind.org






Biomass: Landfill Gas

Landfills contain methane which can be
captured and combusted for energy

27





Landfill Gas (LFG)

Advantages:

* Methane is captured to produce electricity

* Prevents the emission of methane, a

greenhouse gas which 1s a harmful GHG that
is prevalent in landfills

* Capacity factor 1s 80 — 85% which is higher

than other renewable resources™

28

* Source: La Capra study (2007 data) http:/ /www.energy.sc.gov/publications/Renewables%20Poten tial%20Final%20R eport?¥s20-09-12-2007-B.ppt






Landfill Gas (LFG)

* Resources are limited — there are only so many landfills
able to provide this power

e Btu Content: 9,500
* Costs: 5.9 - 9 cents per kWh™

Current Projects:

* Ten LFG projects ate online in SC — more planned

* Almost 70% of BMW’s paint shop energy consumption
is generated from LFG”

29

* Source: La Capra study (2007 data)  http://www.energy.sc.gov/publications /Renewables?s20Poten tial%20Final%20R eport%s20-09-12-2007-B.ppt

* Source: U.S. Environmental Protection Agency (2009)  htip://www.epa.gov/landfill/proj/prof/profile/bmwmanufacturinglandfillg.htm






e N @ PF B W e

Existing and Potential Landfill Gas
to Energy Sites

"1 palmetto (BMW) - Existing LGTE Projects
=Enoree
nde,_ 2

de rSOn

Wellford - *Lee
Gréenwood . p; nland
Union County Regional =
* Horry
Northeast Landfill
Georgetown County
] =Langley =4
Oakridge* .
*Three Rivers
Berkeley County* =5 ap
Bees Ferry Road
Hickory Hill* "1
=8
* Under development or proposed for development
Source: U.S. Environmental Protection Agency (2009 data) http: / /www.epa.gov/lmop /proj/index.htm 30

Soutce: La Capra study (2007 data) http:/ /www.energy.sc.gov/publications /Renewables%20Potential %620 Final%20Report? ©20-09-12-2007-B.ppt






Biomass: Wood and Wood Waste

Burning wood and wood waste to create power

31





Wood and Wood Waste™

* Wood waste, logging residue and commercial
thinning can be used 1n:

— Direct fire generation (Biomass burned to produce
steam to drive turbine engine)

— Co-Fired Generation (Biomass mixed with fossil
fuels, such as coal, to generate power)

* Emissions (CO,) exist but carbon footprint is
reduced

* Reliability 1s greater than solar or wind
— Capacity Factor: 70% — 75% .

* Source: La Capra study (2007 data) http:/ /www.enerpy.sc.gov/publications /Renewables%20Potential %20 Final%20R eport®620-09-1 2-2007-B.ppt






Wood and Wood Waste™

Considerations:

* Limited by the availability of fuel
* Long-distance transportation not ideal
 Btu content: 12,000

* Costs are approximately 9 to 13.5 cents per

kWh

33

* Source: La Capra study (2007 data http:/ /[wrww.enerey.sc.oov/publications /Renewables%20Poten tial%20Final % 20R eport?620-09-12-2007-B.ppt
P Y i ! I 2]






iomass: Poultry Litter & Swine Waste

34





Poultry Litter & Swine Waste

Historically used as fertilizer but there are concerns about
groundwater contamination

Advantages:

e Waste is combusted with no new carbon emissions
* Reliability is much greater than solar or wind

— Capacity Factor: 70% — 85%
* Assists farmers in eliminating waste

e Ash can be used as fertilizer

* Btu content: 12,000 — 14,000 -

* Soutce: La Capra study (2007 data)  hup://www.energy.sc.gov/publications/Renewables?%20Potential%20Final¥e20R eport%20-09-12-2007-B.ppt






Poultry Litter & Swine Waste™

Considerations:

* Limited by the availability of fuel and cost

— Poultry Litter is more prevalent in South Carolina

— Swine Waste is limited and requires greater
transportation

* Most likely use 1s co-firing due to limited resources

* Costs are approximately 9 to 13.5 cents per kWh

36

* Source: La Capra study (2007 data) http://www.energy.sc.oov/publications /Renewables%20Potential%20Final%20R eport%20-09-12-2007-B.ppt






Geothermal Energy

Converting the Earth’s heat into energy

37





Geothermal Potential
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Soutce: U.S. Department of Energy (2008) http:/ /wwwi.eere.energv.gov/ tribalenergy/guide/geothermal resources.html
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Hydroelectric Energy

. : 3
Converting the movement of the Earth’s water into energy °





What is Clean Energy

Electricity that when generated, does not
produce pollution

This includes:

e Renewables

Nuclear

*Source: Stirling Energy http://www.stirlingenergy.com/news-media/glossary.asp

40





Nuclear Energy

41





Nuclear Energy

* Advantages:
— Does not produce air pollution
— Low fuel and operating costs

— High capacity factor — 92%

* Disadvantages

— Water is required for electricity production

— Spent Fuel
* On-site Storage
e Off-site Storage

— High capital costs

+Source: Energy Information Administration (2007 data) http: / /www.eia.doe.cov/cneaf/electricity /epa/epata6.html
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Nuclear Energy
e 104 reactors in the US

¢ South Carolina: 3* in US for nuclear energy

e 7/ Reactors in SC
— Catawba 1 & 2 — 6 miles from Rock Hill, SC
— Oconee 1, 2 & 3 — 30 miles west of Greenville
— Robinson 2 — 26 miles from Florence

— V.C. Summer — Jenkinsville — 26 miles from
Columbia

+Source: Nuclear Regulatory Commission (2008) http:/ /www.nre.gov/reactors /operating/map-power-reactors.html
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U.S. Commercial Nuclear Power Reactors

Years in Commercial
Operation

A 09

A 1019
A 20-29
A 30-39

44

-reactors.html

+Source: Nuclear Regulatory Commission (2008)

htip:/ /www. v





Conclusions

While renewable resources are a part of the
solution, they are not #he solution

Solar and wind are not economically feasible in
South Carolina at this time

Biomass 1s an option for South Carolina

Geothermal and new hydroelectric are not
available for utility-scale generation

Nuclear 1s an appropriate part of the generation
mix for a GHG-constrained society
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(Questions?







