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ACTI ON NARRATI VE

3:30: 22 PM

CHAIR CATHY GESSEL <called the Senate Resources Standing
Commttee neeting to order at 3:30 p.m Present at the call to
order were Senators Bishop, Mcciche, Dyson, Fairclough, and
Chair G essel.

| NFORVATI ONAL HEARI NG.  ALASKA COAL AND CLEAN COAL TECHNOLOGY
Al aska Coal : Abundance and Conposition

3:31:12 PM

CHAI R G ESSEL wel coned t he Al aska Coal Associ ati on.

3:31: 28 PM

LORALI SIMON, Vice President, External Affairs, Usibelli Coal

M ne, Fairbanks, Al aska, said she was here today on behalf of
t he Al aska Coal Association, for which she is vice president and
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secretary/treasurer. She said the association is a rough group
of many stakeholders in the coal industry in Al aska.

3:31:46 PM

DAN GRAHAM  President, Alaska Coal Association, Fairbanks,
Al aska, said he would do a shared presentation with M. Sinon.
Alaska is Dblessed with an abundance of coal and diverse
| ocations throughout the state, he said. The bulk of them are on
the North Slope and therefore not extractable at this tineg,
because access to nmarket is needed. There is only one operating
mne: Usibelli Coal Mne in Healy. A UCM devel opnent project is
happening in the Pal mer area of Wshbone Hi Il and a project for
PacRim Coal is in the advanced permtting phase proposed on the
west side of Cook Inlet. Riversdale Al aska's Chickaloon Coal is
anot her project and Black Range has coal |eases and a mne
permt in the Wshbone area. And DNR had been asked to do a
| ease sale in the Susitna Basin

For infrastructure, M. Gaham said, they have one port
currently: the Alaska Railroad has the port in Seward and the
rail line to connect that to coal resources.

3:33:54 PM

MR. GRAHAM expl ai ned "Why Coal Now," because it's a fuel of the
past. The next slide showed the mx of the US. electrical
generation nmarket, a diversified portfolio for stable fuel
prices in which coal has traditionally been 50 percent. That
started to drop in 2008 and is now down to about 35 percent
That is primarily because the current admnistration has inposed
regul ations to reduce electrical production. The other reason is
that the price of gas in the Lower 48 has gone from $6 to as | ow
as $3, because of fracking. He explained that a lot of utilities
that used to run their coal plants full out and used the gas for
peaki ng have switched it around and are running their gas plants
full out and shutting down sonme of their coal plants.

Al aska, by contrast, is not quite as diversified. Before the
1990s, 72 percent of our power generation in the Railbelt was by
gas and only 3 percent was by coal. Gas was running as a by-
product in Cook Inlet. So, it was $1 or $2 a unit. In the early
2000s, Colden Valley added sonme capacity, a gas-fired turbine
run on naphtha, a by-product produced at their new plant in
North Pole that increased reliance on petroleum and gas.
Currently M.&P and Chugach have added over 400 negawatts, which
is alnost all gas-fired power; Mtanuska Electric added nore
gas-fired power, Honmer Electric added nore, too, and gas
dependence has now gone up to over 76 percent.
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3:35: 05 PM

MR. GRAHAM He pointed out his concern for higher gas prices,
because they are now running higher than Henry Hub and the in-
state gas line has projections for LNG and gas at $11.

3:36:40 PM

M5. SIMON expl ained that coal accounts for alnobst 30 percent of
the electrical energy capacity and nearly one-third of the
el ectrical energy generation in the Interior's and the six coa
burni ng power plants equal about 136 negawatts of coal .

3:37: 05 PM

M5. SIMON noted that coal is the Interior's |owest-cost source
of energy; on a per-btu basis, coal is half the cost of gas,
one-third the cost of naphtha and one-sixth the cost of diesel.

MR. GRAHAM said a study in 2000 indicated underutilization of
coal in Alaska and an export market opportunity. Coal demand is
grow ng world-wide, and even though the U S. wuse has dropped
below a billion tons, a 50 percent growth is projected to happen
bet ween now and 2040. China and India are a big part of that,
because the easi est nost inexpensive neans for themto nodernize
and energi ze sonme of their populations is with coal-fired power.

MR. CGRAHAM explained that coal supplies cone nostly from
| ndonesia and Australia; the US. isn't really nmuch of a player
in the world export market. Going forward, Australia has sone
constraints on infrastructure, |l|abor, and taxes that could
affect their pricing. Indonesia has actually |ooked at inposing
[imts on exports to preserve their resource for their own use.
So, there is an opportunity for the US. to expand supply and
t hat coul d benefit Al aska.

3:38: 38 PM
SENATOR FRENCH j oi ned the comm ttee neeting.

3:40: 23 PM

M5. SIMON noted a copy of MDowell Goup's Energy and Econom c
| npact Assessnent for coal on the Interior of Alaska and said
it's inportant to renenber the inportance of the economc
inmpacts of the coal industry to Alaska. It provides 692 jobs
statew de with an average wage of over $100,000 per year. In the
absence of coal, the Interior of Al aska could face energy costs
of up to $200 million nore annually.

3:41: 20 PM
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M5. SIMON said that the U S. is neeting the requirenments of the
Clean Air Act. Coal wuse in the US. from 1970 to 2013 has
i ncreased 173 percent, yet em ssions have decreased by al nost 90
percent. It's inportant to consider that devel oping econom es
are grow ng, because of their use of coal

What nakes Al aska's coal clean? She explained that this concept
isn't just a marketing tool; it is a scientific fact. Alaska is
bl essed with ultra-low sulfur coal that also has |low nercury
|l evel s (two-thirds less than other Pacific Rim coals). So, she
often explains to people how aside from benefiting Al aska's
econony, nothing is wong wth helping our internationa
nei ghbors reduce their em ssions by using Al aska's clean coal.

3:42:21 PM
SENATOR FAlI RCLOUGH asked what naphtha is.

MR. GRAHAM answered that it's a liquid fuel, one of the products
made at the North Pole refinery when they pull the crude out of
t he pi peline.

3:42: 58 PM
SENATOR DYSON asked about the future for exporting Usibelli's
coal and what can the legislature do to renove barriers to it.

M5. SIMON answered that since Usibelli supplies 100 percent of
the in-state denmand, the only opportunity for themto grow their
business is in the export market, and that is what they are
| ooking at doing. Their current custoners are in Chile, South
Korea and Japan. She noted the need for stability in regulations
and permtting.

3:45: 28 PM
SENATOR DYSON asked for specific regulations to be submtted.

3:45: 55 PM
SENATOR BISHOP iterated his support for coal saying the coa
i ndustry brings jobs to Al aska.

3:46: 46 PM
M5. SIMON bragged that Usibelli had just surpassed 600 days
Wi thout a last tinme injury at the m ne.

SENATOR M CCICHE noted the need for jobs and energy and asked
what exactly the holdup is for permtting Wshbone.
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M5. SIMON replied according to statute there is a successive
right of renewal for their mning permt, which was first
obtained in 1991. Every five years it cones up for renewal and
every five years the conpany has renewed it. It was up for
renewal in 2011, but then DNR asked Usibelli for additional
information that is outside of regulation or law, the type of
data collection that takes tinme and noney. So, it has been a
frustrating process. However, they believe they have answered
al | of DNR s questions and provided all the requested
information, and anticipate that permt to be renewed very soon.

3:48: 42 PM

SENATOR M CCICHE stated that diesel fuel leaks, is bulky and
hard to handle, and asked about the possibility of wusing sone
| ocal i zed m ning production for energy.

MR. GRAHAM replied that he had been working in the coal industry
for 25 years and that has al ways been considered. You could have
a seasonal summer mine, take it up and down the river system
The bottleneck has traditionally been having an adequate
packaged boiler-type systemthat could be set up and operated in
the village system The problemw th that technology is that the
loads in the villages are too snall to nmake it practical.

3:51:15 PM
M5. SIMON added that if there is a diesel spill on a river that
is a nmuch bigger problemthan a coal spill.

CHAIR G ESSEL asked her to talk about sone of the archaeol ogic
artifacts that they have uncovered in the Chuitna project.

MR. GRAHAM answered that defining your project and its footprint
is part of any coal project; for your baseline studies you do
cl earances and one of them is archaeological. They hired
archaeol ogi sts who walked a ten-nmeter grid, and down by the
coastal bluffs along Cook Inlet they found sonme depressions
which turned out to be old house beds dating from 600 to 250
years old. They spent two nore summers investigating, carbon
dating, surveying, and mapping them Once you look at it in
contours they really stand out. As a result, they have noved al
of their facilities off of those |ocations. Recovered artifacts
will be curated at the Museum of the North. The Kenai Peninsul a
Bor ough owns the property and will transfer ownership of themto
the Native Village of Tyonek, once they have been curated.

3:53:39 PM
CHAI R G ESSEL thanked him for his presentation.
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Coal Power Ceneration and Coal Conversion Technol ogy

3:53: 57 PM
CHAI R G ESSEL wel coned Brent Sheets to provide a presentation on
coal power generation and coal conversion technol ogy.

3:54:12 PM

BRENT SHEETS, Deputy Director, Al aska Center for Energy and
Power (ACEP), University of Al aska Fairbanks, Fairbanks, Al aska,
explained that his presentation is kind of a "prinmer" on coal
conversion technology that is available and then focusing on
power generati on.

3:54: 44 PM

MR. SHEETS said he had been around Alaska for 12 years working
on energy issues. Fornerly he was with the U S Departnent of
Energy as regional manager of the Arctic Energy Ofice.

He said that back in 2002 everyone was nurnmuring a little about
whet her Cook Inlet was going to run out of gas, and his office
is the one that |ooked at that first. They came up with sone
assessnents and that's what got the ball rolling on the Al aska
Nat ural Gas Devel opnent Authority (ANGDA). They also did sone of
the first studies on how to size the gas pipeline and, even nore
relevant to this commttee, when Agrium was first |ooking at
closing up they approached his office asking to |look at coal
gasification as a technology (a process that also produces a
choi ce between ammonia fertilizer or transportation fuel). So,
phase 2 of their study took the plant they designed for Agrium
and noved it over to the Usibelli at Healy to see what would
happen to the econom cs.

3:56:26 PM

MR. SHEETS said he has a decade of experience working wth
Al aska energy issues and has been with the ACEP for two years.
It primarily focuses on reliable and affordable power for
Al aska, especially for villages. They have 20 staff, nostly
research engineers, and 35 faculty affiliates from throughout
the system three of whomsit with staff regularly.

One of the things he is nobst proud of is ACEP's power system
integration lab which has a 300 kilowatt (kw) diesel generator
with the capability of totally programmng that lab to act |ike
virtually any community in Al aska, so they can accurately see
how different systens work. They are also developing a hydro-
kinetic test site on the Tanana River in Nenana that he invited
themto visit.
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3:57:40 PM

MR. SHEETS explained that ACEP has brought in $26 mllion in
grants over the last six years and on average receives about
$500, 000 in appropriations fromthe state.

3:58: 07 PM
MR. SHEETS said that brings them to the neat of today's
presentation, coal technology. There are three technol ogies:

pul verized coal, fluidized bed, and integrated gasification
conbi ned-cycl e plants. He would focus on fluidized beds, because
t he i nt egrated gasi fication conbi ned- cycl e are not an

appropriate scale for what they are trying to acconpli sh.

He said the coal plants in Alaska are largely a fixed bed type,
a conveyor belt you put the coal in on one side and it passes
through the boiler; by the tine it gets to the other side of the
conveyor belt it is largely used up and then the ash gets
di sposed of. He explained that the rest of the industry
currently uses a fluidized bed process that has two types:
bubbling bed and circul ated fl uidi zed bed.

3:59:15 PM

MR. SHEETS illustrated how a 100 negawatt (my) (way |arger than
any in Alaska) coal-fired power plant works. You have a coal
supply that is delivered into the boiler (losing 15 ngw up the
stack right away). The 85 nmw is from boiling water and high
pressure steam that gets passed through a turbine that in turn
generates electricity. Once the |ow pressure steam has passed
through the turbine it still has a significant heat content,
worth 45 nw of the power. So, of the coal being put through the
plant, 40 nmw were used to generate electricity (a 40 percent
power plant efficiency); nost power plants are in that range.
Then there are multiple ways of extracting nore energy from the
45 mw of | ow pressure hot water.

4:00: 59 PM

VR. SHEETS explained the bubbling bed 1is his favorite
technol ogy, nostly because it uses a wde range of feed stock
like coal and bi omass. They are seen in really small
applications like on farnms and in municipalities to deal wth
sewage and waste. A lot of mass can be burned at relatively |ow
t enper at ures.

He said the circulating fluidized bed has trenendously good

envi ronnent al performance and is what the University s
upgrading to. What nakes it different is the coal particles are
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suspended in a tall chanber by a large volune of air at a very
fast rate, so that you don't have a bed of materials bubbling
away on the bottom Everything is always in notion through the
| arge tower; the heavier particles will be at the bottom As the
coal particles burn up they becone smaller and lighter so they
can nove further up into the colum of hot air continuing all
the tinme to burn. So, in the end, the particle is fully
consunmed. The occasional particles that get through are caught
in the cyclone outside of the main chanber and are directed
right back into the bed - to nake sure every last bit of energy
is obtained. This is highly efficient and therefore is good for
t he environment .

4:03: 53 PM

MR. SHEETS said the University needs a power plant and had
settled on a circulating fluidized bed. It will be permtted to
accept 15 percent biomass and will generate 17 nmw of power. The
University will keep the diesel/natural gas boilers for backup
4:04: 42 PM

He said that energy is what Kkeeps the University of Al aska
Fai r banks (UAF) working. They have 3.1 mllion square feet of
public facilities with an average age of 34 years and they all
need power. It is not unique for a university to have its own
power plant; 500 schools, universities and hospitals have their
own because it makes economc sense. H's old alma mater had a
power plant fueled by lignite, a brown coal with |ow energy
content. Al aska's coal is far superior.

4:06: 05 PM

MR. SHEETS pointed out that the boiler at UAF was built in 1962
and had a design life of 50 years, and it is in need of re-
tubi ng now. That would cost $15 nmillion. He said boiler failure
would require clean up and triple fuel costs (using the backup
systen) during the cleanup tinme. He said that oil would cost the
Uni versity three tines nore than coal.

4:08: 03 PM

MR. SHEETS said the chancellor always asks why they don't buy
power from CGolden Valley and that is because they need heat, as
well. So it wouldn't be efficient. Building a natural gas plant
would not be conpetitive with coal; it wuld have to be
$10/ mbtu and nobody is talking that even in the best case
scenario. Wth a circulating fluidized bed, operating costs of
the power plant would go from $10 million per year to $5.3
mllion.
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He reiterated that the circulating fluidized bed is also a
better environnental perfornmer. Building the plant would create
a lot of jobs from 2015 to 2018, and he hoped that once it is
designed and built that the design could be used again by
sonmeone el se up here, like the Arny.

4:09: 38 PM

MR SHEETS expl ained that the University has $3 nmillion now for
the prelimnary design and permtting stage and has a request
before the legislature for $245 nmillion ($195  nillion
appropriated funds and $50 million of bonds, which would be paid
for fromthe savings of the operating costs).

4:10: 02 PM

So, what do they do about the villages in rural Al aska? In 2006,
M. Sheets explained that his fornmer office designed a barge
mount ed, coal-fired, power plant. The Yukon River FBC Unit is 5
mv, a good size for Nome or Bethel, but they |ooked at putting
it in Nome. On the north side of the Seward Peninsula there is a
coal find called Chicago Creek, but they figured it wouldn't be
econonmc to use it. So, they |ooked at bringing Usibelli coal
around the coast of Alaska or inmporting British Colunbia coal
(avoi di ng the Jones Act).

He expl ained that many comunities have coal right outside their
city gates. It would be a wonderful job creator and nopney
savings thing if in the winter tine a community could build an
ice road out to it and dig coal all winter |long. The noney could
stay in the comunity. A barge to bring the coal in could be
built in the Lower 48 in a shipyard where there are many tax
i ncentives to keep jobs.

4:12: 00 PM
MR. SHEETS said if he were to do the barge project over he would
probably look at a coal gasification unit. It is simlar to a

fluidized bed in that the feed stock has sone flexibility.
Gasification is sinply heating the coal in a very controlled
oxygen environment to the point of driving off the gases. The
ultimate products to go after are carbon nonoxi de and hydrogen.

So, following his diagram the gas would cone off the top of the
first chanmber and go through a gas stream cleanup process that
woul d provide a clean synthetic gas. The syngas could be used in
a conbined cycle plant where it could be conbusted to nake
electricity; sone of the heat could be recovered for nmaking
additional electricity or steam The water (left from the steam
woul d be re-injected back into the circul ating process.
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Once the coal is in a synthetic gas form there are many options
for the final product. For instance, they could nake anmmonia
fertilizer as they did for the Agrium plant or put it through a
Fi scher Tropsch process and nmake transportation fuels and ultra-
| ow sul phur diesel.

MR. SHEETS expl ained that gasification was developed in WAN'I by
Germany and was also further refined by South Africa during the
apartheid days when the rest of the world just wouldn't do
business with them Now Sasol Co. is the largely known conpany
in the gasification field, Fischer Tropsch in particular.

He said the mlitary wants alternatives to oil for fuel and has
i nvestigated use of coal.

4:18: 24 PM

MR. SHEETS noted Healy economics from their 2007 study as an
exanple of the sorts of analyses that have gone into this work
for Alaska. Back in 2007, they |ooked at putting a gasification
plant at the Usibelli coal mne nouth and used site plans for
the Emly Creek power station. And they found that economcally
a Fischer Tropsch liquid fuels plant probably wouldn't pan out

there, and that traditional refining of oil was still nore
econom c than refined coal products. It would have made 14, 600
barrels per day of ultra-low sulphur diesel, with the

expectation that it would have been delivered to the WIIlians
Refinery in North Pole and be blended with a diesel product that
would neet the EPA requirenments for ultra-low sul phur diese

fuel. This plan warrants continued nonitoring and given that now
the North Pole Refinery has announced its closure, he encouraged
sonmeone to go back and look at this study and update it to see
if there are sone synergies that could be useful to help out the
whol e industry in that whol e region.

4:19: 27 PM

MR. SHEETS related that two projects, CIRI and Linc Energy, are
bot h pursui ng underground coal gasification projects in Al aska
Both would be essentially the sane; a production well wth a
hori zontal injection well sone distance away. An oxidant would
be injected to begin burning the coal product and you would end
up with carbon nonoxide and hydrogen again, a synthetic fuel
that could be brought to the surface and turned into any nunber
of products they had already discussed. The heavy things would
all stay safely in the ground. He said that the Linc |eases are
just across the Cook Inlet from Ni ki ski.
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Finally, M. Sheets said, he was really inpressed with sone of
the work that the Alaska Division of Geologic and Geophysical
Surveys (DGGS) did starting back in 1996. If you can't produce
the coal and can't burn it using conventional technol ogies, you
can drill into the coal perhaps if it's economic and in the
right location, and start extracting coal bed natural gas. Sone
risk is involved, but that is a way to at |east provide |oca
energy to 37 comunities that have been identified as sitting on
or near coal bed nethane. Nobody is talking about it, but he
wanted it to be out there as an alternative to coal.

4:20: 40 PM

SENATOR DYSON noted that 10 years ago, his coal enthusiasts said
that coal gasification could conpete with natural gas if those
prices were north of $5 and asked him what he thought it would
t ake.

MR. SHEETS replied that he didn't have the dollar figures any
nore, but it is nmore challenging now that natural gas has gotten
cheaper. He nentioned inporting liquefied natural gas into the
country and that in those situations coal to liquid would have
been conpetitive. He said to be m ndful of gas bubbles and that
he thought this one would be short-lived, because of the shale
t echnol ogy.

4:22:48 PM
SENATOR BI SHOP said it appears that the new fluidized bed UAF
pl ant was going to be 25 percent nore efficient.

MR. SHEETS answered that was right.

SENATOR BI SHOP said it was a plus that of the 37 communities, 70
percent of themare on or close to the water for shipping.

4: 23: 52 PM
CHAI R G ESSEL t hanked M. Sheet s for hi s informati ve
present ati on.

The Healy Il Power Plant and Cbstacles of Technol ogy Usage

4:24: 03 PM
CHAIR G ESSEL welconmed Mke Wight from the Golden Valley
El ectric Associ ation.

4:24: 47 PM

MKE WRIGHT, Vice President, Transm ssion and D stribution,
Golden Valley Electric Association, Fairbanks, Al aska, said he
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would talk about their Healy Unit 2 Plant and sone of the
obstacles to clean coal technology usage. The definition of
cl ean coal technology is a constantly changi ng dynam c. Wen the
Healy Clean Coal Plant, which is now Healy 2, first began, the
focus was on reduction of NOx, SOx, particulate matter, carbon
nonoxi de, Ozone, and |ead. The current focus is on reduction of
greenhouse gases or CO,. EPA is also focused on hazardous air
pol lutants such as nercury, but CO, is really at the forefront of
current regul ations.

4:25:51 PM

MR WRIGHT said Healy Unit 2 was an official Departnent of
Energy (DCE) clean coal plant when it was permtted in the early
90s. It uses pulverized coal (as does Unit 1) that goes into a
boiler versus a fluidized bed or conveyor belt. For NOx contro

it used an advanced conbustion technology with a cyclone burner
with a slagging conbustor that "lava-flowed" out of it and
dropped into a cooling pond, which renoved 75-80 percent of the
ash; the pollutants went out into the slagging conmbustor.

For SO, control, a spray dryer absorber injected linme that m xed
with the SO, and got captured in the "bag house.” The conbustion
t echnol ogy hel ped renove the particulate matter in the slagging
conmbustor and the bag house picked up nost of that.

4:27:06 PM

MR. WRI GHT expl ained that fuel diversity is an inportant thing
for the Healy 2 plant and that GVEA is quite diverse, too, but
one of their challenges is that they have to use oil, which is a
relatively high cost of power. And unlike oil and gas, coal has
a long-termstable price. Al aska has 350 years of coal reserves.

4:28: 08 PM

MR WRIGHT reviewed GVEA's generation assets from their nost
recent integrated resource plan. Their nost efficient plant is
North Pole 3 and 4, which is a gas-turbine conbined cycle, just
like the Southcentral plant that Chugach Electric put in.
However, it uses naphtha that has high prices. So, while it is
their best conbustion turbine price, it is significantly nore
than the coal price even though coal plants are |ess efficient.

Healy 2 wll be comng in around 12,500 Btu/kwh, a little better
than Healy 1, but still not as good as sone of their gas
turbi nes, but cheaper, which is good for their menbers.

4:29:29 PM
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MR. WRIGHT said they decided to purchase the plant, but as they
were renewing air permts, sone environnmental groups opposed it.
So they ended up agreeing to a consent decree with the EPA that
says to restart the plant they have to install Selective
Catal ytic Reduction (SCR) for additional NOx reduction. Healy 1
would also have to install Selective Non-catalytic Reduction
(SNCR), which is just injection of urea, but by 2024 they have
to decide to either shut the plant down or add an SCR to keep it
oper ati ng.

He said that one of the challenges in having two of al nost
anything is that retrofitting existing plants is a little bit
nore expensive than new build. He added that pre-consent decree
their NOx |evel was at 1366 tons/yr. and post consent decree
they have to be at 533 tons/yr. The SO, didn't change nuch, so
their focus was on reduci ng NO.

4:31: 05 PM

MR. VWRI GHT said the consent decree was done in Novenber 2012, so
|last year GVEA hired an engineer and began sone of the
engi neering for the SCR and SNCR, because it takes a lot of tine
to close the deal on purchasing for the plant. They selected
Bl ack and Vetch as their EPC contractor for SCR and SNCR for the
two units and as their startup manager and conm ssioni ng nmanager
for the Healy 2 plant. In Decenber they closed on the plant.

They had al so ordered sone of the long-lead itens |ike the plant
digital control system and sone special mll exhauster fans. The
plant control system is being updated and that should be
finished around June. Once that is in, they will start bunping
the systens and checking notors and things. They will be adding
25-30 permanent jobs in Healy once the plant is up and running;
it should start operating in about the second quarter.

4:34: 17 PM

MR. WRIGHT explained the regulatory obstacles and challenges,
specifying Utility Mercury and Air Toxics Standards (UMATS) and
additional coal nonitoring regulations on the horizon. They have
to conply with UVATS by April 2015. Al aska coal is very clean

so they are pretty confident the plant wll neet the
requi renents, and going forward, there will be mninmal costs for
nmoni toring the pollutants.

4:35:42 PM

MR WRIGHT noted the Geen House Gas (GHG Reporting Rule
requires recording and reporting of those, but EPA is also
wor king on proposing new source performance standards. Those
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don't inmpact them now, because it is for new sources, but the
chal l enge would be that none of the existing GVEA units would
nmeet the existing greenhouse gases standards as proposed unl ess
there was sone form of carbon capture and sequestration.

He said that nost natural gas conbustion turbines will neet the
standards w thout any additional controls. Uility coal-fired
boilers and others would require some form of carbon capture and
sequestration to neet the proposed GHG NSPS and GHG em ssi ons.

4:37:23 PM

MR. WRI GHT expl ained that GVEA's North Pole GI 3 conmes close to
the limt with naphtha, but it is slightly over and that limt
is for new sources (theirs are already permtted).

4:38: 04 PM

MR. WRIGHT noted that the challenges of the new coal regulation
are the cost of the equipnent, nodifying the units (if retro-
active), the energy penalty, and the sequestration |ocation and
transportation to it. CO, nornmally goes into a well and finding
that is a challenge, too.

He said challenging future coal regulations are: greenhouse
gases for already existing units and proposed coal conbustion
residual rules (for ash disposal). He explained that GVEA has an
ash pond-type relationship with Usibelli in which ash builds up
in a pit. It gets dredged up and Usibelli wuses it for coal
reclamation (al so under EPA regul ations). They don't have dykes,
whi ch i s what have been giving way.

Another rule that is a "hot ticket itenf is the Cean Water Act
316b rule governing intakes for the plants and making sure you
don't damage fish stocks and things like that. It turns out that
there are sonme fish in the Nenana River, so their plant needs
sonme water intake protection work. It could end up being taken
to cooling towers, which would cost a ot nore than bringing in
water fromthe river for cooling.

Ef f | uent [imtation guidelines limt certain waste water
di scharges, he said, and explained that GVEA takes water out of
the river and returns it slightly warnmer. So they nonitor the
water tenperature to nmake sure they aren't causing any thernal
i ssues.

4:40: 21 PM

MR. WRI GHT sunmarized that GVEA feels that coal provides fuel
diversity, long-term stable rates and significant reserves for
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the Interior. But the challenge is future regulatory issues that
are focused on coal .

4:41: 17 PM
CHAIR G ESSEL t hanked M. Wight for his presentation.

Cutting Edge Cl ean Coal Technol ogy and Future Possibilities in
Al aska

CHAI R G ESSEL wel coned Buddy Paul, Jason Herring, Bruce Fomhoff,
and Justin Potts fromVivify.

4:42: 05 PM
JASON HERRI NG Chief Executive Oficer (CEOQ, Vivify, Inc., said
their sole purpose is to explain how a new technology will help

Al aska deal with sonme of its energy concerns, and Vivify's
foundi ng nmenbers are with himto hel p answer questi ons.

4:42: 41 PM
JUSTIN POTTS, Vice President, Vivify, 1Inc., said his was an
informative presentation i nt roduci ng and di scussi ng new

technology for capturing em ssions. He said they are a
scientific technology conpany primarily focused on energy
chal | enges and probl ens.

4:44:18 PM

MR. POITS said he wuld talk about the "next generation
technol ogy" called the "Clean Air Technol ogy" that is about how
power plants and energy conpanies clean their em ssions, deal
with pollution (not just CO, but sul phur dioxide, nitrous oxide,
carbon nonoxide, nercury, and air-borne particles, as well).
They are focused on allow ng power plants to take advantage of
the availability of clean, affordable coal, yet not have the
burden of emssions. One of the things especially appealing
about this new generation technology, that used to be called
scrubbers and flue gas desulphurization, is that it is a
"perfect fit" for Al aska's coal power plants.

4. 45: 35 PM

MR. POTTS explained that this new technology is the "last jigsaw
pi ece” to generating low cost electricity in a way that protects
t he environnent. Rat her than addressing individual pollutants,
new t echnol ogi es platforns are bei ng devel oped that w Il address
renoving 100 percent of an entire pollution problem as well as
provi di ng 100 percent zero em ssions.

4:47:37 PM
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MR. POITS said this kind of system will address everything from
heavy and light particulates to nmercury, nitrogen oxide, sulphur
di oxi de, carbon nonoxi de and CO..

He expl ained that the capture of these pollutants requires a | ot
of energy - called an energy penalty or a parasitic load - that
detracts from the net efficiency of a power plant. As that net
efficiency declines, the cost of electricity goes up for the
users. So, one of the areas that the new technol ogies focus on
is working at a zero parasitic |oad basis.

He said that power plants are 45 and 65 percent efficient. He
explained that a lot of heat and power is lost through the
exhaust and the new technol ogies are |ooking at how to tap into
t hat heat and exhaust to fuel the pollution control systens.

4:48: 51 PM

MR. POTTS pointed out a graph of how carbon capture technol ogy
affected a plant's net efficiency. Here the plant ran at about
35 percent net efficiency wthout any carbon capture. Wen the
technol ogy was added, energy was drawn away from the plant;
therefore that plant had I|ess energy. Historically, these
technol ogi es have required retro-fitting, which often required
sone kind of down-tine, which has a huge inpact on the cost, but
the new technologies are comng in at the very end of the
process, tapping into the exhaust, and therefore, can be
i npl enented with zero or at |east mninmal down-tine.

4:50: 39 PM

BRUCE FOVHOFF, Chief Operation Oficer/Chief Technology Oficer,
Vivify, Inc., expanded that the new technol ogy uses turbines,
conpressors and generators. It uses the heat from the "fluid
sauce"” coupled with pressure to generate additional heat to
power the actual generators, t hensel ves, to offset t he
operational costs.

He explained that heat exchangers are used to extract the heat
and precipitate the contam nants out of the pressurized gas.
This way the carbon nonoxide and volte organic conpounds are
captured and returned back to the system for conbustion. It's
really a sinple technol ogy, he said.

4:52: 05 PM

MR. FOVHOFF said they use cryogenic chanbers to cool and punp to
separate the air conpounds. This can be done to plants that are
already nothballed and to the even newer technol ogies, and can
work in conjunction with other carbon capture technol ogi es. Each
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compound wll precipitate under its own ideal pressure and
tenperature within its own respective chanber within the plant.

4:53:15 PM

MR. FOVHOFF expl ained that for existing plants the exhaust would
be m xed through water-filled hydroponic towers, which renoves
both heavy and light particles. He said that the heavy particles
condense and separate under high pressure. They work in
conjunction with an Anti-Gavity Enhanced Separator (AGES) that
noves those particles out of the water where they can be
sequestered individually as a resource (instead of Dbeing
considered waste). Centri fugal force is wused to capture
particulates in the air by weight. It could even be used
el sewhere in the plant for other conversion. Vivify's technol ogy
is a sinple, cost-effective, advanced, conplete em ssions
control and carbon capture sol ution.

MR. FOWHOFF said that Vivify's Pulsar technology is used where
they are creating on-demand hydrogen and oxygen as needed to
create an additional |owcost, high-yield burning fuel source
Their goal is to use all of the exhaust by repurposing it. He
said the em ssion control system would help in recovering any
capital costs needed for conversion.

4:57:12 PM
SENATOR DYSON asked for a fuller explanation of how pressure and
tenperature are used to separate the different el enents.

4:57:39 PM

BUDDY PAUL, Chief Executive Oficer, Vivify, 1Inc., explained
that the cryogenic process, using both pressure and tenperature,
precipitates out water first, at 0-32 degrees. The next stage of
precipitation would be CO, at -60 degrees and a 300-400 psi. At
each stage a different element will precipitate out. Nitrogen is
used as the feed stock to regulate all the other tenperatures
and pressures, because it precipitates at the coldest point and
he could nake the chanber exactly to nmatch that particular by-
product from the coal. The by-products get released through
turbines to create additional electricity.

5:00: 42 PM
SENATOR DYSON said he assunmed that he wused gravity to
precipitate particles out in a vapor of sone kind.

MR. PAUL responded that was a different scenario. There is a

di fference between the old and new technol ogy. The ol der plants
did not have the bagging systens that connect a lot of the
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particles. In that case, when there are a lot of particulates

especially the heavy particles, that is when they use the
particle acquisition towers (the cooling part), and then use
centrifugal force to separate the heavy forces. That is just
because the mgjority of the elenents are there in the raw form

If it's a newer system then he will use the cryogenic process
primarily.
5:02:10 PM
SENATOR BI SHOP asked if the process is still in the |aboratory

phase or have tests been run.

MR. PAUL answered that every portion of this technology is
proven, but he couldn't design a nodel wthout having specs for
a plant. So, there is no working nodel at this tine. He said he
devel oped the Pul sar systemthree or four years ago, and it is a
| ow-cost way to nake it marketable for em ssions control

5:04:10 PM
SENATOR M CCI CHE said he had no doubt it was a fully functiona
system but he was real interested in seeing a process flow

diagram to understand a little better. It conmes down to cost per
unit and reliability.

5:05:13 PM

CHAI R G ESSEL thanked Vivify for their presentation. There being
no further business to conme before the commttee, she adjourned
t he Senate Resources Standing Conmttee neeting at 5:05 p. m
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