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ACTI ON NARRATI VE
8:01: 08 AM

CHAIR CATHY TILTON called the House Community and Regional
Affairs Standing Commttee neeting to order at 8:01 a.m
Representatives Seaton, Hughes, Otiz, and Tilton were present
at the call to order. Representative Drummond arrived as the
neet i ng was in progr ess. Al so in attendance were
Represent ati ves Quttenberg, Colver, Vazquez, and Tal eri co.

Presentati on: Al aska Center from Energy and Power ( ACEP)

8:01:56 AM

CHAI R TI LTON announced that the first order of business would be
an overview of the Al aska Center for Energy and Power (ACEP).

8:02:32 AM

GAEN HOLDVMANN, Director, Alaska Center for Energy and Power
( ACEP) , University of Alaska Fairbanks (UAF), began by
highlighting that ACEP is a relatively young research group
within the University of Alaska system as it was fornmed about
seven years ago. The ACEP is housed within the College of
Engineering and Mnes wthin the Institute of Nor t hern
Engi neering at UAF. She told the commttee that ACEP works with
researchers across the university system and also has an office
in Anchorage. She explained that ACEP was forned with regard to
how t he university could do business and engage with the state's
comuni ties. Therefore, the decision was nmade not to hire a
traditional acadenmic to build and direct the program She
informed the commttee that her background is in the private
sector as an engineer who has developed projects in the state
and worked with the wuniversity from the perspective of the
private sector and a community nenber. The goal, she indicated,
is to take advantage of the university's resources and build on
t hose.
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8:05:26 AM

REPRESENTATIVE HUGHES inquired as to the type of work M.
Hol dmann did in the private sector.

M5. HOLDVMANN i nfornmed the commttee that she has lived in Al aska
for 21 years, her entire adult life. Although she said she has
worked in a variety of fields, she highlighted her work as a
design engineer in Fairbanks for a small engineering firm and
noted that she owned her own conpany for which she designed and
installed energy systens for individual honeowners, nmany of
which live in rural areas wthout access to the traditional
el ectric grid. In fact, she noted that she has never been
connected to the electric grid in Alaska, and thus has lived
conpletely off the grid for the last 21 years. Most recently,
prior to her position wth ACEP, M. Holdmann said she was the
proj ect manager and engineer for the geothernmal power plant at
Chena Hot Springs, which is the |owest tenperature operating

geot hermal power plant in the world. In fact, the Chena Hot
Springs geothermal power plant received the R& 100 Award, a
prestigi ous national award. She noted she was involved in the

green house project [at Chena Hot Springs], which she opined is
the only year round operating green house in Northern Al aska, as
well as the ice museumthat is cooled using geothermal heat. |In
further response to Representative Hughes, M. Hol dmann infornmed
the commttee that she was hired seven years ago to build the
program fromthe ground up and was its only staff at the tinmne.

8:07:29 AM

M5. HOLDMANN, returning to her overview, stated that ACEP is
technol ogy agnostic and the mssion of ACEP is to develop and
di ssem nate practical, cost effective, [and innovative] energy
solutions for comunities in Al aska. Currently, ACEP has about
22 staff, primarily engineering staff, with which it works and
30 faculty. Sonme faculty work with ACEP on every ACEP project,
but researchers from various areas of the university are
utilized on an as-needed Dbasis. She characterized the
aforenentioned as a strength as it affords ACEP to be dynamc
and flexible. The role of ACEP and the University of Al aska
(UA) is to develop information for decision nakers, which
i ncl udes everyone from legislators to individual citizens. The
ACEP, she opined, has the opportunity to provide neutral
unbi ased information so that people can nake the best possible
deci si ons. Therefore, ACEP does lots of technology testing for
i ndustries and comrunities by bringing in and testing equi pnment
that has potential for use in Alaska as well as planning for
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depl oymrent of technology outside of the |aboratory. Al t hough
ACEP is fundanentally an engineering program ACEP believes in

the need to review the economcs of a project. To that end
ACEP has an energy analysis group that perforns a |lot of work
assessing the various options in the state. Students, she

hi ghlighted, are a large part of this program There are about
50 students a year who work on research progranms and are
enbedded in comunities as ACEP nakes partnerships with various
regions. For exanple, ACEP had a partnership wth the Northwest
Arctic Borough to assess performance in the Arctic. She then
poi nted out that ACEP is also involved in comercializing energy
i nnovation as evidenced by the 10 invention disclosures that it
submtted |last year alone. Conmmercializing energy innovation is
an area where the university has the potential to work with the
private sector to develop new ideas that can be used in Al aska
and beyond.

8:11: 08 AM

REPRESENTATI VE HUGHES recal | ed discussions with folks affiliated
with the Pacific NorthWst Econom c Region (PNVER) regarding the
university research in Alberta, Canada, in which they were
car ef ul to ensure it was industry driven rather than
academ cally driven. To that end, she asked whether ACEP or
industry starts the conversation [on a potential project].

M5. HOLDVMANN enphasi zed that one of ACEP' s fundanental tenets is
not to conpete with industry but rather facilitate the success
of industry inside and outside of the Al aska nmarket. For
exanple, there has been a lot of interest in Alaska in terns of
hydrokinetic energy due to the state's tidal and river
resour ces. Many communities in Alaska are interested in the
notion of extracting energy directly from rivers. Furt her nor e,
the industry has recogni zed there is the opportunity to test its

devices in Al aska. The aforenentioned allows ACEP to play a
dual role such that ACEP facilitates the industry devel oping
devices that work in Alaska while protecting comunities. For

the hydrokinetic industry ACEP wrked on uncovering the
i ndustry-wide barriers to placing the equipnment in Al aska's
rivers and tidal areas. One of the barriers identified was
debris, which led to ACEP developing a debris diversion device
that's technology agnostic, and thus it can be used with any
vendor . This device, she related, has been running for three
years in a river in Nenana and has been tested against actua

tur bi nes and manufacturers. The industry, she further related

has been extrenely pleased with what ACEP has acconplished,
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particularly since the industry couldn't individually afford to
do the devel opnent and testing.

8:13:43 AM

REPRESENTATI VE HUGHES asked if ACEP has conversations with those
out si de of the power industry.

M5. HOLDMANN said that since ACEP is an energy research program
t he organi zati on focuses on problens that are relevant to energy

guesti ons. However, at the honmeowner level there is no good
data with regard to how nuch fuel is used to heat hones in rura
Al aska. The lack of real data makes it difficult for private
sector investnent. Therefore, one of ACEP's recent invention
di sclosures is a heat netering system to neasure fuel use for
i ndi vi dual structures without breaking into the fuel Iine. The

af orenenti oned has the potential to be an inportant elenent for
residents and policymakers in ternms of how nmuch heating fuel is
bei ng used to incentivize private investnent.

REPRESENTATI VE HUGHES encouraged ACEP to increase conversations
wi th those outside of the power industry, such as the refineries
and m ning industry.

M5. HOLDVANN informed the conmittee that ACEP perfornmed a test
of an innovative flywheel in which the |laboratory was confi gured
to emulate a renote mne in Canada. The aforenentioned resulted
in ACEP's test configuration being replicated in a renote nne
site in Northern Quebec, Canada. Therefore, ACEP is working
wWith industry to support its needs.

8:17: 00 AM

REPRESENTATI VE SEATON recall ed passage of legislation that gave
free peat, of which there is a lot in Alaska, to conmunities
across the state, but noted that he hasn't heard of anything
going forward. Therefore, he asked whether there are any
prograns going forward utilizing the resource while providing
| ocal jobs in the harvesting and supplying of the peat resource
within the communities.

M5. HOLDVANN agreed wth Representative Seaton that there is a
| ot of peat resource in Al aska. The use of peat [as an energy
source] has been considered for one community in the Interior as
it has an excellent peat resource across the river from it.
However, Ms. Holdmann expressed the need, in ternms of energy
pl anning for comunities across the state, to broadly consider
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the options with regard to the available |ocal resources. The
options under review should include peat, coal, gas, oil, or
renewabl e ener gy.

REPRESENTATI VE SEATON rel ated that one of the unique aspects of
using peat is the external burner rather than the internal
conmbustion engine, which avoids the need for refining and
shipping [both of which] hold the ©potenti al for spil
contam nation probl ens. Furthernore, there would be |ocal jobs
for harvesting the supply. He expressed dismay with the US
exporting its technol ogy and pil ot prograns el sewhere.

8:20: 35 AM

M5. HOLDMANN, continuing her overview, reiterated that ACEFP s
enphasis is on understanding the critical challenges that face
the state. The ACEP is formng teans of researchers from the
university system She noted that nenbers should have an
overview at a glance of the program which includes a |ist of
researchers, their location, and the project with which they are

wor ki ng. She highlighted that ACEP focuses on neeting the
tinmeline of both the industry and the comunity. Wth regard to
funding, ACEP receives a relatively small base allocation

t hrough the university budget. Progranms such as ACEP meke both
the university and the state nore sustainable as it brings in
funds from el sewhere that are applied to challenges faced in
Al aska. Ms. Holdmann said ACEP works hard in conmunities in
order to determine how to nake a difference for individual
Al askans and track via a metric. She then directed attention to
a slide entitled "Conducting neaningful research for Al aska,"
which highlights sonme of the places ACEP has been working
recently as well as the type of research. The research has been
driven by specific questions, she noted. For exanple, small
nodul ar nucl ear reactors were of interest to the legislature a
few years ago and resulted in ACEP conducting a conprehensive
study of the technology existing at that tine. The findings
were presented to the legislature a couple of years ago and ACEP
continues to nonitor that in order to understand whether there
is potential for Alaska w thout deciding whether a particular
technology 1is the appropriate solution for a particular
comunity.

8:23: 55 AM
M5. HOLDMANN then turned to three areas in which ACEP has

i nvested resources. Wth the Power System Integration Program
whi ch | ooks at how village systens operate, ACEP has observed
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t hat individual nanufacturers and devel opers are very focused on
t heir products. However, how those products work together in a
systemin a small isolated electric grid as is the case in many
locales in Alaska isn't reviewed. Therefore, there is a |lot of
opportunity for optimzation of energy systens and that has
becone a mmjor priority for ACEP. Ms. Hol dmann returned to
ACEP' s testing of a high performance flywheel and informed the
commttee that it was a privately funded project, and thus a
conpany paid ACEP to test their equipnment in ACEP' s |aboratory
that was setup to enulate the entire power spectrum of a rura

vi | | age. Therefore, ACEP' s |aboratory can be configured to
enul ate any particular village in the state and determ ne how
t he equi pment works to support that grid prior to sending it to
a rural location. Although this test was for a renbte nmne site
in rural Canada, the technology seened Ilike it would have
rel evance in Alaska, which is why ACEP was interested in testing
it.

8:26:12 AM

REPRESENTATI VE SEATON inquired as to how the flywheel perforned
in the integrated system

M5. HOLDMANN answered that it performed quite well. In fact,
the test denonstrated the goal, which was to turn off a diesel
generator and run the community grid with wi nd power, provided

there was adequate w nd power. She noted that the nobst cost
savings would be achieved when the diesel generator could be
turned off for periods of tinme in rural comunities. The

inverter and the fly wheel system were able to support power
quality on the grid for neaningful periods of tine even when no
di esel generator was operating. She characterized the
aforenmentioned as success and now the sanme system is being
installed in a mne in Northern Quebec.

8:27:20 AM

M5. HOLDVMANN, returning to the overview, directed attention a
photo of a previously tested inverter system that was designed
to go into the comunity of Kokhanok and support a w nd project
there. Although this inverter didn't work as well as it could

ACEP was able to work with the devel oper and manufacturer to
nmake changes in the systemin the |aboratory that were then made
in the conmmunity. The next project for ACEP is the testing of a
liquid battery technol ogy designed at Massachusetts Institute of
Technology (MT) for potential use in the conmunity of Eagle.
She then directed attention to the slide entitled "Al aska
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Hydr oki netic Energy Research Center." Al t hough hydrokinetic
turbines are not a broad solution for Alaska comunities, there
is alot of interest in them from manufacturers and communities.
Therefore, ACEP has been testing devices in the river in Nenana.
In fact, ACEP has the only river test site in the world that can
test these devices. The ACEP has been working closely wth
industry to address environnental concerns, such as fish
interactions with these devices, and to do performance testing.
She highlighted that Oceana canme to Alaska because of ACEP s
test site and paid ACEP to test the turbine for weeks. Cceana
will return next summer for additional testing and to utilize
the time purchased with ACEP' s power systens |aboratory to work
on an integration question for their particular turbine.
Therefore, ACEP is bringing people to Alaska to woirk on
technol ogy that's relevant to Al aska.

8:29:13 AM

REPRESENTATI VE SEATON inquired as to the kilowatts of the
t ur bi ne prot otype.

M5. HOLDVANN expl ained that the turbine was a small device, a 5
kil owatt system wth a plan to scale it up to the |level of the
needs of a small community. She enphasized that ACEP had
nothing to do wth developing that technology and isn't saying
that it's the appropriate technology either. However, ACEP is
working with Oceana to support them and other vendors to be
successful in Alaska, if possible.

8:30: 04 AM

REPRESENTATI VE HUGHES asked if ACEP has an agreenent such that
it can benefit fromthe information and know edge gat her ed.

M5. HOLDMANN clarified that the GCceana project is partially
funded from the Energing Technol ogy Fund, and thus the state has
invested in this project as well as sone others. The ACEP has
worked with the Al aska Energy Authority (AEA) to develop the
program and thus the performance data for the systens is public
information. Although to the greatest degree possible ACEP does
want information, at |east performance assistance, to be public
so that decisions can be nmade as to whether various
[ equi prent/ systens] are appropriate for communities, ACEP does
have nondi scl osure agreenments with entities as well.

8:31:28 AM
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M5. HOLDVANN, continuing the overview, directed attention to
photos of the Nenana project, which has nostly been funded
through private noney, contributions from a major foundation,

and sonme funding from the federal governnent. The Nenana site
is the only one Ilike it in the wrld and has been
internationally recognized. Furthernore, ACEP is recognized by

the International Standards Conmmttee for this technology and
ACEP' s base report is being used to develop those standards
internationally. Ms. Hol dmann acknow edged that just because
sonmething works technically doesn't necessarily nean it wll
work for Alaska, which is the category in which hydrokinetics
falls. The hydrokinetic systens work, but the question is
whet her they work econom cally. In fact, ACEP recently forned
an energy analysis group that reviews how to maxi m ze avail able
government and private sector resources to address energy issues
at the local Ilevel in Al aska. She then noted that ACEP is
involved with review of the wunified system operator of the
Al aska Rail Belt grid and on behal f of the Regul atory Conmm ssion
of Alaska (RCA) is providing technical support. The ACEP has
al so | ooked at liquefied natural gas (LNG shipping for coasta
communities for AEA. The ACEP has al so reviewed diesel pricing
volatility such that there is an understanding of all of the
factors that go into pricing for rural Alaska in order to
devel op better projections for future pricing and [itens] that
i npact energy costs nore generally. She nentioned that ACEP has
al so done a fairly major study for Interior Al aska review ng the
vari ous energy options and conparing projects on an equal basis.

8:33:51 AM

REPRESENTATI VE COLVER asked if ACEP has any published research
on the unified system operator.

M5. HOLDMANN clarified that for that project, ACEP is serving as
technol ogi cal support for the RCA and thus ACEP is not
preparing a final report. Ther ef or e, any forthcom ng
information has to conme through the RCA

REPRESENTATI VE COLVER further asked if ACEP has any findings
that she could relate in ternms of how the concept of noving the
| onest cost power to Fairbanks consuners could play out.

M5. HOLDMANN highlighted that there has been a lot of work in
this area, and thus there is a fairly good understanding of the
pros and cons. She offered to speak with Representative Col ver
about putting together sonething for the House Special Conmittee
on Energy.
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8:35:22 AM

M5. HOLDMANN, returning to her overview, said she wanted to
address an exanple in which Al aska has the potential to solve
its problens at the comunity level while also building an
econony with global relevance. Referring to the slide entitled
"Strategic Initiative: Gobal Applications Program" inforned
the commttee that this initiative isn't funded and thus ACEP is
working on this with industry in the state. She then related
ACEP's vision: "Alaska leading the way in innovative
production, distribution, and nanagenent of energy." The vision
is very much about partnership such that Al aska is l|leading the
way, which nmeans that ACEP does a great job getting reliable and
affordable energy to all of Alaska's residents and finding
innovative ways to achieve those goals that are potentially
export abl e. Ms. Hol dmann then highlighted that Al aska is the

global leader in mcrogrids, which are small electric grid
syst ens. In fact, the Railbelt grid is one large mcrogrid
because it's not connected to another grid in Canada. From a

techni cal perspective, Alaska has devel oped nmuch expertise in
bui l di ng and nmanagi ng these energy grids. The expertise Al aska
has developed in this area is very valuable and exportable to
ot her markets. Alaska has about 12 percent of the mcrogrids in
the world and the market is expected to grow four-fold to a $40

billion a year in revenue in the next decade or so. Therefore,
Al aska should pay attention to this market so that Al askans can
be positioned to benefit from it. She infornmed the commttee

that ACEP has done a lot of research regarding where narkets
simlar to Alaska are |located and where Al aska's expertise and
know edge could be exported. The countries with markets simlar
to Alaska and with whom there has been Alaska involvenent
include the South Pacific and Guam  There has been significant
interest in what Alaska is doing in this area. Ms. Hol dmann
related that there are about 100 Al aska conpanies involved in
m crogrids and the expertise is |ocated throughout Al aska. She
acknow edged that there is work to do as there are challenges to

engage in this market and it's difficult for individua
conpanies to enter new markets. Therefore, having a strategy
with which everyone can work is inportant. Al aska has the

operational expertise, particularly since [conpanies in Al aska]
have been running these systens for decades. Ms. Hol dmann t hen
hi ghlighted an exanple from Iceland, which has extended its
geot hermal expertise globally and has brought much revenue back
to Iceland after working with others around the world. Al though
lceland is smaller than Alaska in terns of population, they are
involved in alnbst every mmjor geothermal project around the
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wor | d. She related her understanding that |celand has achieved
the aforenmentioned by developing a training program in which
people from around the world are brought to Iceland for a free
education in geothermal energy, which results in those students
returning to their home countries as an advocate for |1cel and

Students work closely with the university and industry. The
i ndi vidual participants get to know the industry capabilities
and skills, and therefore when they return to their honme country
to chanpion geothermal energy they invite the Icelanders to
respond to request for proposals (RFPs). M. Hol dmann expressed
the desire to emulate what the Icelanders are doing. She noted
that Icelanders invest in research and developnent (R&D); to
that end, she noted that she is pleased that the governor
included $1 mllion in the Enmergi ng Technol ogy Fund.

8:43: 09 AM

REPRESENTATI VE HUGHES inquired as to the amunt of funding
lceland invested for R&D and denonstration projects and the
benefit lceland is receiving fromthat.

M5. HOLDMANN answered that she didn't know, but offered to find
out and provide that information to the commttee.

8:43:41 AM

M5. HOLDMANN, continuing her overview, highlighted that Iceland
has also developed a nonprofit business to pool and market
| cel andic know how. She expressed interest in exploring
Iceland's strategies in Alaska in order to beconme nore engaged
in other parts of the world.

8:44:15 AM

REPRESENTATI VE  HUGHES  encour aged conversati ons W th Joe
Jacobson, Director, D vision of Econom c Devel opnent, Depart nent
of Commrerce, Community & Econom c Devel opnent (DCCED), and with
the House Special Committee on Econom ¢ Devel opnent, Tourism
and Arctic Policy regarding Icel and.

8:45: 13 AM

The commttee took an at ease from8:45 a.m to 8:48 a.m

Presentation: Al aska and Interior Energy Study

8:48: 21 AM
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CHAI R TILTON announced that the final order of business would be
a presentation entitled "Alaska and Interior Energy Study."

8:48: 45 AM

DOUG REYNOLDS, Professor, Energy and Economics, University of
Fai r banks, clarified that his presentation wll i ncl ude
information that's not his, but that he has reviewed. He

directed attention to page 4 entitled "Sunmer 014" and expl ai ned
that in July and August 2014 there was no Oganization of
Petrol eum Exporting Countries (OPEC) action, the dollar was
stable, the world supply was only a 0.2 percent increase, but
the oil price fell 10 percent, which is unusual for oil markets.

What's really happening is a demand decline that's causing the
price decline rather than a supply inundation. Eur ope, Russia

Brazil, and Japan are in recession. He said it's difficult to
know whether China is in recession because they don't have very
good statistics. The problem is, as expressed on page 6, when
the price decreases on a denand-side push supply wll be
ef f ect ed. In fact, there is already a 28 percent decrease in
investnments in the oil and gas sector, which will eventually
result in reductions in the supply such that oil projects wll

stop and there will be fewer new oil shale projects. If world
growt h increases and the supply decline declines, there could be
a price shock up to $120 per barrel in the next one to five
years. Although that's good for Alaska, it's not for others. A
price shock, as related on page 8, could result in a wage-price
spiral or rather inflation that hits many of the costs for the
regi on. In sunmary, oil prices, wages, costs, and interest
rates increase. O her businesses in the Interior, he
enphasi zed, get hit hard through the heat, electricity,
transport, and overhead, services, and food costs.

8:54:15 AM

DR. REYNOLDS noved on to page 11 entitled the "Natural Gas
Alternatives.” The Arctic Fox pipeline is a small 12-inch
pi peline [that would cost] $750, 000. He infornmed the commttee
that to get the pipeline to Anchorage would cost another $1
billion and would take two to three years. The Arctic Fox
pi peline, he opined, is probably the best option if the desire
is to go that route. He then noved on to the Al aska Stand-al one
Pi peline (ASAP) pipeline, a 36-inch pipeline, which would cost

$10 billion. Since no open season has been done, there is no
knowl edge as to the route. Furthernore, the ASAP pipeline is
| ow pressure and just natural gas. Dr. Reynolds then directed
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attention to page 16, the "Big Pipeline," which mght take a
while to achieve. Japan, he noted, is returning to nuclear. At
this tinme, nost of the LNGin the world is being bought by Japan

and Kor ea. He opined that China will stick with coal for a
while rather than go to LNG Wth regard to LNG trucking, he
offered that trucking is nore costly than fuel oil. He noted

that any tinme LNG is being [produced] it's a phase change in
whi ch natural gas is being changed to LNG and back, which adds
costs. He then highlighted the fact that Al aska is broke.

DR. REYNOLDS noved on to page 22 regarding propane, Iliquid
petrol eum gas (LPG. He explained that LPG is not dense, which
is why it's not used a lot for autonobiles. Although there is a
| ot of propane used around the world, it's not used nearly as
much as nornal gasoline and diesel, which he attributed to its
density. To address the density of propane, it can be bottled
and kept wunder pressure but that nmakes it difficult to use.
Furthernore, propane isn't as cheap as natural gas, which is why
electricity power production doesn't use propane. Mor eover ,
propane is volatile chemcally. As far as Al aska is concerned,
the costs of the transfers, mddlenmen, fees, and delays nake it

unaf f or dabl e. In fact, propane has sonme of the highest anount
of transit fees and paynents per British thermal unit (Btu) of
any energy. He then directed attention to page 29 entitled

"Propane is Ubiquitous," and said there is a |lot of propane in
oil shale and there is a lot of supply in the Lower 48 and
Canada. Propane is portable as it's bottled and can be
transported on the Rail Belt, the roadways, the river systens,
and coastal regions. Furthernore, propane is flexible as it can
be used in its pure form for residential applications, butane
for industrial uses, and there could be a mxture of both.
Moreover, propane is fast in that a big project could be
acconplished in one to tw years and paid off in three years.
Actually, at this tinme a propane project could be paid off in

one year. He then highlighted that propane is a reasonabl e cost
energy source, with a price of about $1/gallon over the |ast
couple of years. Currently, propane costs |less than

$.50/gal lon, and thus he projected that propane woul dn't get too
high in price. Propane is |like natural gas and those who use it
won't know the difference, except the cost is cheaper, it can be
nmoved faster, and is really doable for Alaska in ternms of
econom es of scale. Therefore, he suggested review ng a | arger
project that could go further than Fairbanks and into other

areas of Al aska. Al t hough the ports of Vancouver, British
Colunmbia, or Seattle are obvious sources, Prince Rupert is
closer and it's getting a supply hub near there. 1In response to

why the North Slope wouldn't be used, Dr. Reynolds explained
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that North Slope propane would require a new facility for
processing and the batches transported via truck would be small.
Therefore, the economes of scale wouldn't be achieved.
However, Alaska's rail and barge system could neke [the
transport of propane] work because it's not just closeness that
shoul d be considered but also the size of the system The idea,
he explained, would be to transport the propane from Prince
Rupert to Fairbanks, then barge it to Wittier, and rail it from
Fairbanks in order to achieve economes of scale that would
reduce the cost. The Al aska Marine H ghway System (AVHS) could
run this as an option.

9:01: 28 AM

DR. REYNCLDS, referring to page 39, suggested that a dedicated
rail only barge with two |levels could be used. A sinple barge
at a cost of $22 mllion could be obtained or an articul ated
barge that goes a bit faster [for a cost of $25 mllion] could
be obtained. The faster articul ated barge reduces the transport
tinme and can reduce the cost and neke the logistics work better
whi | e saving noney. He enphasized that the key is filling the
tanker rail cars while they remain on the barge, which would

have all the infrastructure to fill the tanks, at Prince Rupert.
The ability to fill the tanker rail cars on the barge wthout
di senbarking cuts down on time, costs, and fees. Once a barge
is filled in Prince Rupert, it would sail to Wittier where the
[tanker cars] would be placed on the rail to North Pole, which
he characterized as a center of energy. Once a termnal is
setup in North Pole, the propane could be trucked on the rai

system or via a barge into the Interior. Propane distribution

in Alaska could be via roadways, a coastal highway, or a river
system The goal is to nove the propane to Fairbanks and then
expand from there. He highlighted that there would be no piped
di stribution costs and the trucks hold a dense fuel, and thus
the cost per Btu would be lower. Dr. Reynolds then inforned the
conmmittee that the Interior market amounts to about [30] billion
cubic feet per year (bcf/year), which is about 1 bcf equival ent
of natural gas. Currently, fuel oil is $24/ncf, about $3.00 per
gallon, but there is the potential to have propane delivered to

one's door for $14/ntf, which would anmount to a $10 mllion/ ncf
in savings or $300 mllion per year in savings for the Interior.
As one noves farther away, the savings would be nore. He
pointed out that the to start with it would be a 5/bcf project,
but there would be the potential to expand. The key is to
increnmental ly expand such that a 5/bcf project could be expanded
increnentally at about 2.5/bcf per increnental expansion. The

expansion could include coastal distributions and use existing
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systens to nove along the coast and enter the rivers. The main
poi nt, he enphasized, is to start with a 5 bcf/year project such
that $15/ncf fuel enters Fairbanks and as it travels further,
t he cost increases.

9:06:17 AM

DR. REYNOLDS nmoved on to page 48 entitled "Econom cs" and
informed the commttee that the capital expenditure (CAPEX) of
the 5/bcf project starts with $50 mllion and the operating
expenditures (OPEX) start with $15 mllion/year, and the revenue
woul d armount to $30 million/year with a three year payoff. He
noted that these nunbers are from Energia Cura LLC engi neers he
knows in Fairbanks. At this time, with a selling price of $15
and purchasing [the propane] in Canada where it's $5/ncf, the
project could be paid off in a year and save a lot for
resi dences. He then directed attention to page 49, which
relates the operations side that would include I|easing rai

cars. Currently, with a $15/ncf price in Fairbanks, which would
amount to about $18/ncf to the resident, the savings would
amount to roughly $20 mllion/year for Al askans. The savi ngs
could be even nore, say $10/ntf in Fairbanks or the barge could
be paid off quicker and expansion begun. Therefore, the two
strategies as outlined on page 51 are to either use the savings
to lower the price or wuse the savings to add expansion.
Furthernore, there could be a cooperative or a partnership with
the Al aska Marine H ghway System (AVHS) such that AVMHS could own
it and make noney. The Al aska Railroad Corporation (ARRC) could
al so be a part of this. He noted that nowis the tine to obtain
a [long-tern] contract at a better price, even though it's an
index price. It would also be a fixed |Ioan, he stated. Canada,
he informed the commttee, needs propane buyers and thus now is
the time to enter this market. Referring to the graph on page
55 regarding the price differential, he opined that the price of
propane is always going to be significantly less than oil and a
little bit nore than natural gas. Furthernore, propane is easy
to refine and thus its costs wll be a little less. Currently,
the price of propane in Canada is |less than $.50/gallon, which
neans it could be transported to Fairbanks for |ess than $10/ ncf

with this project. The project could be expanded to address a
| ot of needs. He acknowl edged that once the price of oil
increases, the price of propane wll increase while stil

remaining a lot lower price than the price of oil and a little
hi gher than the price of natural gas. Wen all the costs of the
infrastructure projects and paid off, propane wll mtch
anyt hing that can be done with natural gas.
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9:10: 08 AM

DR. REYNOLDS, referring to page 56, projected that propane could
be transported to North Pole at a cost of $15/ncf and to
residences at a cost of $18/ncf. Currently, propane could be
transported to North Pole at a cost of $10/ncf and residences at
$12/ ncf or so. Propane could help gold mines expand and re-open

the [North Pole] refinery. He pointed out that each tanker
coul d have specific products that would help the mnes or other
necessary industrial processes. He then directed attention to

page 59, which is an exanple of how a river system can be used
i n Nenana. Nenana has a propane termnal and there are lots of
storage tanks that can be filled in the sunmer and drawn down in
the winter, which allows the systemto continue year round. I n
contrast, the storage for pipeline systens is costly. Si nce
everyone has a little bit of storage for propane, it costs |ess
and will work a lot better. Propane, he opined, can be used to
help with the existing Anchorage pipeline distribution system
for natural gas. |If extra gas is needed in that system propane
could be injected into the natural gas system

DR.  REYNOLDS concluded by highlighting that there are high
heati ng costs, even though the price has decreased and there is
a lot of pollution. Propane, he enphasized, has a weird niche

advantage; "It's not exactly perfect which is why perfect,” he
sai d. Since no one uses it pervasively in the Lower 48 or
Europe, there's extra supply avail able. He reiterated that

propane is a cheap solution, but a large system with one
transaction is necessary to achieve economes of scale.
Furthernore, with rail transport to Fairbanks, the $15/ntf can
be achieved easily even when the price of propane rises. The
project could be ready in one to two years and paid off in three
years. However, at this tine, the pay-off could be achieved in
one year or the price could be lowered. He noted that a |ot of
value could be leveraged to achieve potential savings for
residences in proportion to expansion, which he estimted could
be in the $100 nillions depending upon size and expansion. Wth
a 5 bcf project, something on the order of $20 mllion a year
could easily be saved and paid off in one year or savings could

amount to $30 or $40 mllion for residences and a pay-off in
three to four years. He highlighted that mul ti ple markets
could be reached along the river and coast, including Cold Foot,
Houst on, Dawson, Tanana, Juneau, Val dez, and Anchor age.

Further, there are various dinensions that could be used,
i ncludi ng heat, industry, mning, pipelines, and cars.
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9:15:36 AM

REPRESENTATI VE COLVER inquired as to the technical chall enges of
the low tenperatures in Fairbanks and maintaining the flow of
propane for residences.

DR. REYNOLDS poi nted out that propane has been used in Fairbanks
for 50 years, although [the systenmi nust be engineered
correctly. Typically the tank is |ocated underground where the
system works fine so long as the tenperatures stay 10-30 degrees
above O. If the tank is located above ground, it can be
i nsul ated or heat ed.

9:16: 55 AM

REPRESENTATI VE HUGHES remarked that she wasn't aware that Japan
is returning to nuclear rather than seeking LNG and inquired as
to when that switch occurred and to the hard facts to support
t hat .

DR. REYNOLDS stated that Japan has never declared that it's
decertifying all its nuclear power plants, and thus he opined
that they will ranmp up and use nore nuclear. From what he has
read, he said he understands that roughly 90 percent of LNG is
going to Japan and South Korea because they suddenly have this
large need. China is in a recession and using coal rather than
purchasing LNG that would require spending funds to set up
systens to use it. Japan, on the other hand, is paying high
prices for electricity as it tries to use up the LNG For
Japan's existing nuclear power plants, they just have to ensure
they are safe by putting a few extra safety systens in order to
reopen them He opined that Japan is on track to reopen its
nucl ear pl ants.

REPRESENTATI VE HUGHES expressed interest in |learning nore about
Japan reopening its nuclear plants since she had the inpression
ot herw se.

9:19: 59 AM

REPRESENTATI VE HUGHES, returning to propane, recalled Dr.
Reynol ds proposal for AMHS to acquire the barges he described
and not use existing AVHS vessel s.

DR. REYNOLDS confirmed that the barges would have to Dbe

acquired, designed and built, because they don't exist. A
dedi cated system is necessary such that the system can be
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streaniined and expanded to do one thing very well. He
projected that the barges could be built in about a year, after
which they could arrive at Prince Rupert where the tanks would
be filled w thout disenbarking. The AVHS woul d own the barges,
rent the tug boats, and nanage the system to the rail after
whi ch the [ARRC] woul d nmanage the systemto Fairbanks.

DR. REYNOLDS, in further response to Representative Hughes,
related that he did send letters to DOT&PF and AVMHS to which the
response was that they are under budget. He noted that he
hasn't sent a letter to ARRC yet. Wth regard to obtaining gas
from Cook Inlet, Cook Inlet doesn't have a lot of propane
avai l able. The North Slope, on the other hand, does have a | ot
of propane but it's being used in the pipeline. To use propane
from the North Slope outside of the pipeline would require
systens changes and shipping, which would require investnent.
Al t hough the road distance is less from the North Slope [than
the Prince Rupert route proposal], the econonmes of scale [of
using propane from Prince Rupert] reduces the costs per Btu.
Specifically, only one truck at a tinme from [the North Sl ope]
woul d come down whereas nultiple rail cars and a barge could
come up. The aforenentioned really cuts the cost per Btu. In
ternms of whether one would want to use North Slope propane, Dr.
Reynol ds pointed out that the North Slope [producers] received
| ower taxes and have no qualns with getting propane wherever

it's the cheapest. However, to help the villages, the project
must start in Fairbanks. Al t hough the cost would increase the
further away from Fairbanks the propane is distributed, it would
still be fairly reasonably priced energy.

9:24:55 AM

REPRESENTATI VE SEATON related his wunderstanding that already
there is a hydro train that travels from Seattle to Whittier
with dedicated rail cars that are pulled off. He asked if
that's the same kind of system to which Dr. Reynold' s is
referring or is a double deck necessary or can the hydro train
be dedicated with a different stop and tanks and enter Prince
Rupert as an entry point.

DR. REYNOLDS said he didn't know exactly what the hydro train
has, but related his understanding that normally the upper deck
of barges are filled with various other things besides energy
and the lower deck with a lot of rail cars. He said he would
have to |l ook into how the hydro train works.

9:26: 07 AM
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REPRESENTATI VE SEATON expressed interest in seeing the analysis
of using the existing hydro train, which only hauls rail cars
not any other freight. He then asked whether the filling
facilities in Prince Rupert already exist and whether the
propane cones from St. Johns.

DR. REYNOLDS clarified that the Prince Rupert facility 1is
pl anned and will be a hub. Therefore, [Alaska] could obtain a
contract as the barge is being built. However, the barge he is
proposing will be made such that the [tankers] would be filled
on the barge wthout di senbar ki ng, which lowers costs
significantly, saves time, and then the cars could roll off onto
the train tracks in Wittier. Therefore, he suggested that the
state could be in a position to get a contract [with the hub].

9: 28: 09 AM

REPRESENTATI VE COLVER asked if Dr. Reynolds has reviewed the
avai lability of these rail cars and what that would add to the
delivery cost of the propane. He then asked whether the federal
safety rules that require there to be a dedicated port when
shi pping LNG from an Anerican port would apply when delivering
propane in bulk quantities.

DR. REYNOLDS answered that although he hasn't reviewed specific
regul ations, there should be no problem because the [tankers]

roll off. He noted that enpty tankers comng down from
Fai rbanks m ght have to be held on one side of the nmountain into
Whittier; of the exact sequence he was not sure. If it takes a

year to build the barge, that should provide enough tinme to
| ease tanker cars. He noted that the lease rate is included in
t he costs.

9:29:57 AM

REPRESENTATI VE VAZQUEZ inquired as to the cost of converting to
propane, whether for a residential or conmercial application.

DR. REYNOLDS stated that one mi ght have to buy a new tank, which
he hasn't priced. He noted that the provider will include the
price in [the conversion] over a long-term contract and do the
work so that a little extra is paid to cover the cost of the
t ank. In further response to Representative Vazquez, Dr.
Reynolds clarified that although it would be a case-by-case
basis, nobst existing nodern oil systens the burner tips can be
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changed for propane use and the existing system can continue to
be used.

CHAIR TILTON requested that Dr. Reynolds return information to
the comm ttee regardi ng conversion costs.

9:32:41 AM

REPRESENTATI VE HUGHES asked if the plans for these nonexistent
bar ges have been designed or drafted. She then questioned why
the state would have to put forward the capital because if this
is such a good idea wouldn't industry be doing it. Furthernore,

she inquired as to why the LNG trucking project noved forward
instead of this.

DR.  REYNOLDS, noting that he has <contacted sone private
busi nesses, opined that it's difficult for snmall businesses that
have to start slowy and build up, particularly with projects
such as this because such a big systemis necessary right away.
Whereas, this project is perfect for the state because it could
provide |everage to start the project. As far as the design,
Energia Cura LLC has had discussions with shipyards regarding
these [barge] designs and obtained quotes on getting these

designs built. For many years, natural gas and oil has been
used and dictated the thinking [of energy]. Now that there is
nore propane on the markets, it has been slow to materialize
these markets and use them in new ways because shale oil and
shale gas include a |lot of propane. The price advantage of
propane is achieved because propane just isn't used as nuch as
natural gas or oil. He reiterated that although there are
designs available [for these barges], they are not being used
because filling the tankers on the barge prior to transport is a

new and innovative i dea. Dr. Reynolds nentioned that he hasn't
talked with ACEP regarding this particul ar idea.

REPRESENTATI VE HUGHES remarked that although being the first for
such a new project is a risk, a three-year payoff would seemto

invite private sector interest and funding. Therefore, he
encouraged Dr. Reynolds to engage wth others as well as
i ndustry.

9:37:28 AM

REPRESENTATI VE SEATON, returning to the issue of converting to
propane, infornmed the conmmttee that the entire city of Honer
has converted to natural gas. He explained the conversion
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process in Honer. He further explained that in Honer, the oil
burners could be converted but nobst of the tinme they were so
much |l ess efficient than new nodul ati ng gas burners and boilers,
and thus it made nore sense to replace the heating system
Representative Seaton nmentioned that in the last 10 years
propane was one of the nobst expensive energy sources in Honer

other than electricity. Therefore, he expressed interest if
this proposal is <cheaper and available wunder a |long-term
contract at Prince Rupert. He then pointed out that
ConocoPhillips Alaska, Inc., is trucking roughly 100 tons of

propane to North Slope where it's wused for enhanced oi
recovery, and thus those conpanies won't supply propane fromthe
North Slope fields for such a project. Wth regard to this
proposal, Representative Seaton stressed the need to ensure the
propane termnal is already being planned in Prince Rupert and
is not reliant on natural gas lines from the coast such that
propane would be a sub-product from the liquefaction of LNG as
that would require the LNG termnal to be developed and he
wasn't sure the econom cs were present for it.

DR. REYNOLDS rem nded the conmittee that there is a train all
the way to Prince Rupert, and thus it can be transported via
rail all the way to Prince Rupert. Furthernore, Al berta,
Canada, can't always sell all of its propane, which oftentines
results in them selling their propane under the Texas price.
Therefore, he opined that one should be able to obtain whatever
propane supply needed and if not, then it could be obtained from
Seattle or Vancouver where there are existing [propane]
facilities.

9:43: 30 AM
ADJ QURNVENT
There being no further business before the commttee, the House

Community and Regional Affairs Standing Commttee neeting was
adj ourned at 9:43 a. m

HOUSE CRA COW TTEE -21- January 27, 2015



