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3:31:11 PM

CHAIR CATHY GQESSEL called the joint neeting of the Senate
Resources Standing Conmittee and the Senate Finance Conmittee to
order at 3:31 p.m Present at the call to order were Resource
menbers Senators Coghill, Stedman, Hughes, von |nmhof, Meyer, and
Chair Gessel and Finance nenbers Senators Bishop, M cciche,
Dunl eavy, von Inmhof, O son, and Co-Chairs Hof f man and MacKi nnon.

Presentation: Wrld G| and Gas Markets | npact on Al aska

3:32: 52 PM

CHAIR A ESSEL introduced and thanked staff who hel ped arrange
today's neeting and announced the only order of business was the
presentation of world oil and gas markets inpacts on Al aska by
Marianne Kah and Scott Jepsen wth ConocoPhillips. She said
Alaska is an energy producing state and oil and gas nmarkets
cross international jurisdictions that affect Al aska at various
| evel s. Energy resources has not only driven Al aska's private
econony but its state budget for two generations. Policy makers
must understand the nuances of these global comodities to
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realistically perceive Alaska's place in the internationa
mar ket pl ace. She wel coned M. Jepsen and Ms. Kah to the table.

3:34: 07 PM
SCOIT JEPSEN, Vice Chair, External Affairs and Transportation
ConocoPhi | I'i ps Al aska, Anchorage, Al aska, introduced hinself and

thanked the commttees for the opportunity to present
information on current oil and gas markets. He said he hoped the
informati on would be useful to themin formulating policies and
provi ding context for the strategic actions ConocoPhillips has
t aken over the |ast few years.

Before turning the presentation over to Ms. Kah, he provided her
bi ography. She is responsible for devel oping the ConocoPhillips'
mar ket outlooks for oil and natural gas and is the conpany's
expert in scenario planning. She has also presented her views on
oil and natural gas markets at major conferences around the
world. Prior to joining ConocoPhillips, she was nanager of
pl anni ng at Cabot Corporation, a chem cals conpany in Boston, a
planner at the US. Synthetic Fuels Corporation, and a
managenment analyst in the energy and mneral division of the
U S. Ceneral Accountability Ofice in Wshington, D.C, where
she conducted energy policies for various U S. Senate and House
energy conmmttees. She is the past president of the US.
Associ ation for Energy Economi cs and received the Senior Fellow
Award from that organization. She has also served as chair of
the Committee on Economcs and Statistics of the American
Petroleum Institute. An economi st by training, M. Kah holds a
Bachelor of Science Degree from Cornell University and a
Master's Degree from Syracuse University.

3:35:25 PM
CHAI R G ESSEL recogni zed Representative Reinbold as present.

3:36: 04 PM

MARI ANNE KAH, Chief Econom st, ConocoPhillips Al aska, Houston,
Texas, said it is a pleasure to be back here even for a short
visit and that she was going to tal k about the crude and natural
gas outlook and the inplications it has for ConocoPhillips as a
conmpany in its investnment decision making, as well as the
inplications for the State of Al aska.

In 2005 the world | ooked like this: the US. oil production had
peaked in 1970, then it had a second peak because Al aska
production canme in, but it has declined ever since. The
Department of Energy (DOE) forecast is that it would continue to
decl i ne.

JT. SRES/ SFI N COW TTEES - 3- March 29, 2017



For liquefied natural gas (LNG there was a belief that the U S
was running out of |ow cost natural gas and the projection was
that it would have to inport 18 bcf/day. Today demand is about
75 bcf/day, and nmany conpanies, including ConocoPhillips,
actually built regasification termnals to bring LNG into the
U.S. There was also a belief that the U S. was going to have to
import energy at a grow ng rate.

3:37:15 PM

The shal e renai ssance conpletely turned this world upside down.
In 2015, before the downturn, instead of a decline there was a
huge uptick in U'S. production basically back to the peak of
1970. LNG exports went to zero and this year the US is
becoming a net exporter of LNG and net energy inports have
actual ly dropped substantially as opposed to going up. This is a
great story for the U S. econony and U S. energy security, but
it has really turned the entire industry on its head.

She said that shale is actually called "tight oil" and her chart
indicated the huge size of that resource. |In perspective,
Prudhoe Bay was about 14 bbl/boe - barrel of oil equivalent -

and the Perm an Basin, Eagle Ford, and the Bakken have 100-200
bbl /boe of resource just in the major plays and new plays are
continuing to be discovered. This is a new phenonenon. The sane
is true for gas if one |looks at the Marcellus (huge gas basin
with very | ow cost gas of $2-2.50 per mbtu).

3:39: 05 PM

For an idea of how big this tight oil phenonenon is in the U S
Ms. Kah conpared it to the size of production of various oil
produci ng exporting countries (OPEC). When this all started in
2010, the U S. was producing less than 1 mmbbl/day, basically
the size of Qatar or Libya. Today, despite the downturn, the
U.S. is producing over 4 mmbbl/day of tight oil (not including
conventional production in the Lower 48, the offshore or
Al aska). The only countries that are larger are Irag and Saud
Arabia. Mst forecasts have this at |east doubling and nore.
This is a very large production phenonenon and probably one of
the key drivers of the oil downturn.

The U.S. just produced production at a rate of 1.5 mmbbl/day
including natural gas liquids per year and demand was only
growing at about 1 nmmbbl/day. That disrupted OPEC production,
which was trying to cone back, but everyone saw what happened as
a result of that.
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3:40: 06 PM

Texas has been inpacted nost by the shale revolution with the
Eagle Ford and the Perman. And what nmakes the Perman so
special is that there are different |ayers of resource and the
industry is working on trying to do nultilateral wells (use the
sane well to reach different pay zones). There 1is huge
production potential if that can be done economically. So Texas,
alone, is going to be an amazing force, but even North Dakota
and Col orado production cane back when the shale revolution
started.

Al aska doesn't have the shale revolution, but on the other hand,
Ms. Kah was amazed at how in the last five years or so its
production decline has truly stabilized and |ast year slightly
i ncreased. Who woul d have expected that to occur five years ago?
Part of that is due to the better business climte that industry
percei ved after SB 21.

The U.S. production and shale, particularly, has responded to
this price domturn with a decrease in the nunber of oil rigs
from 1,600 to 450 in one year and huge layoffs in, but Al aska
has been nostly insulated from what has been happening there.

3:41:59 PM

Now, just with prices nmoving up towards $50/barrel, there is a
doubling of the horizontal rig count. The many productivity
i nprovenents in tight oil keep pushing the cost of supply |ower
and lower, so nore and nore is comng on line. She thought that
is one of reasons why the prices kept dropping.

Anot her chart showed the DOCE short-term forecast. The prior
trend was about 1 mmbbl/day/year growth. During the downturn the
US lost about 1 mmbbl/day and probably nore, but since
Septenber, it is on a growmh trajectory again, and the prices
weren't even $50 in Septenber. Production has been increasing
and is expected to increase to basically a new record by the end
of 2018. In the marketplace, everyone wonders how much of the
wor k OPEC has done to cut production to get inventories down to
a normal level is going to be offset by the increase in US
producti on.

3:43: 11 PM
CHAIR d ESSEL asked what happens to rigs when the count goes
down.

M5. KAH answered they get stacked. The alter rigs probably get
canni bali zed and never conme back. The horizontal rigs and tight
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oil drilling drill-days have gone way down, so not as nmany rigs
are needed on a permanent basis. It would be an interesting
experinment to see how long it would take to bring them back if
it could be done. Probably the older rigs have gotten laid down
and the newer nore nodern ones are the ones running today.

CHAI R G ESSEL asked what happens to the rigs in Al aska.

MR. JEPSEN answered the same thing happens in Al aska: the rigs
get stacked. Sone "age-out," but those that are still relatively
new can conme back into service.

M5. KAH said the way this translates to ConocoPhillips's bottom
line is in ternms of service industry cost inflation. There has
been a great deflation, which is one of the things that has
hel ped the economics of tight oil in the Lower 48, but the
reverse i s happening now and everyone is wondering just how much
the inflation rate is going to be comng back - and it's only
for specific itens like conpletions or sand. She w shed she
owned a sand mne in Mnnesota today, because it is used in
hydraulic fracturing and is the kind of thing that is in short
demand.

Where production goes from here revolves around two things: the

rate of productivity decline that will either inprove or |ower
the cost of supply and how much service industry cost inflation
will offset that. If she knew the answer to that, she would be

able to forecast very accurately what U S. supply growh is
going to be, but she really doesn't know the answer.

3:45: 28 PM

Slide 10 graphed the average production profile by nonth for
different parts of Texas. The initial production rates have
gotten higher and higher there and that directly translated to a
| oner cost of supply per barrel. Her graphs showed where the
benefits cane from how nuch the 90-day initial production rates
were, how nmuch recoverable reserves have gone up, and how nuch

drilling days have dropped. "It's truly incredible,™ M. Kah
remar ked. For exanple, what used to cost $80/bbl for U S. tight
oil, wuld today cost $50/bbl and the cost of supply for

resources that used to cost $50/bbl may cost $30/bbl today.
"That is sort of the target that U S. tight oil has put out
there that investnents sort of have to beat,"” M. Kah said.

3:46:41 PM
M5. KAH said the DOE long term forecast illustrated the huge
inmpact of US. tight oil, but there was also an increase in
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natural gas liquids (it gets turned into propane and ethane)
which a lot of plays have. There is a question of how big the
market is going to be for these |iquids, which reduces the need
for crude supplies in the rest of the world to the extent that
refineries can use them

So, between the U S. tight oil and the natural gas |liquids there
is huge growh, but based on her views of the geology and the
rate of technology inprovenment, the US. is probably in the high
resource case. If she had to personally bet, she would bet on
the DOE's high case and not its |ow case scenario, because of
all the technol ogy devel opnent so far - like longer laterals and
bi gger hydraulic fracturing jobs with nore water and sand - that
are just now noving around throughout the industry. There are
al so the new operating practices are being inplenmented |ike nore
perforations and nore clusters of perforations, and intelligent
drilling, which is when a drill bit can get real tinme data for
how t o produce.

M5. KAH said big data has really conme to the oil industry.
Everyone is running pilot plans to get data that wll allow
better identification of sweet spots for understanding where to
drill. The interesting thing about why innovation takes place so
qui ckly is because thousands of wells are being drilled. So one
can experinment with all the different wells and as a result

| earn nust faster than just drilling one $200-mllion well every
five years offshore. That is why she thinks the productivity
growh is going to inprove and production wll continue to drop
in cost.

3:48: 54 PM

SENATOR VON | VHOF asked if Al aska can see the same cost savings
as Texas.

M5. KAH answered that the interesting thing about that is that

new technologies, like intelligent drilling, wll eventually
work their way around the world. But Alaska doesn't drill that
many wells, so it will be a slow process. She asked M. Jepsen
how many wells ConocoPhillips is drilling in Alaska in the next

five years.

MR. JEPSEN answered that ConocoPhillips has three rigs running
now and BP has three rigs; sonme of the other operators aren't
drilling now because of the low oil price. About 500 rigs are
drilling in the Lower 48.
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M5. KAH said deep water is out of the noney now, but it has its
own standardi zation of equipnment and trying to conpete. Ql
sands is doing the same thing. Everyone is trying to |lower their
costs to be able to conpete.

MR. JEPSEN added that ConocoPhillips Alaska is paying close
attention to what is happening with their operations in the
Lower 48 and sharing that data with their Al aska operations.

3:50: 57 PM

SENATOR BISHOP, in response to their comrents about the nunber
of rigs in the Lower 48 drilling, said that that Alaska wells
are prolific producers; sonme produce north of 10,000 bbl/day,
and are drilling in a conventional play versus a tight shale
pl ay.

MR. JEPSEN agreed and added that sonme recent wells have cone in
at 10, 000- pl us bbl / day.

MR. KAH added that initial production from each well in her
graph (Lower 48) is about 500 bbl/day conpared to Al aska's big
wel | s.

3:52: 08 PM
MR. JEPSEN nentioned that sone of the wells ConocoPhillips is
drilling in existing fields do come in at a 500-700 bbl/day rate

and that drives up their cost of supply in Al aska.

M5. KAH al so noted that having to constantly drill is a capital-
intensive operation (referring to the steep decline rate on
slide 9 on the left), but it returns investnent right away and
is lowrisk.

3:53:17 PM

Slide 15 graphed a <curve of all the world s supply (a
characterization of 10,000 different assets and their cost of
supply) with the |lowest cost on the left to the highest cost on
the right. Looking out as an investor at what cost of supply
will be, she put them all into 2017 dollars per barrel for the
year 2025. This natters to ConocoPhillips because they have
lined up their portfolio this way. They have said publically
they don't know what the price is going to be and will invest
only in the lowest cost of supply projects to make sure they can
wi thstand downturns |ike the one we have just been through.
ConocoPhillips wants to be as far left on that supply curve as
it can be. She noted that this slide doesn't count existing
production, because she wanted to focus on the increnental
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production or what an investor |ike ConocoPhillips can |ook at
doing. It takes production today and declines it out to 2025,
which is where starting production is 15 mbbl/day. What happens
with tight oil in this scenario? M. Kah said she broke it into
three tranches to be able to tal k about what types of things are
| oner cost and higher cost as best she could, but in reality
projects are not in this order.

VWhat they have learned about U S. tight oil is that the fracs
don't travel very far, therefore nore wells have to be |ayered
in to get nuch greater recovery out of the sane acreage. Just
|l earning that allowed ConocoPhillips to increase their Eagle
Ford resource estinmate by 40 percent a couple of years ago. So,
the tight oil areas keep stretching out and getting nore and
nore in volune and also dropping in cost. She would say in the
next five years the main oil price-setting nechanism wll be
what it costs to get that tight oil into the market and then how
much of it is needed to satisfy demand, because an econom st
woul d say that price is set by the nost expensive supply needed
to satisfy demand. For exanple, if the demand was 100 mmbbl / day,
the chart indicates that Brazil or @lf of Mxico (GOM
production would be needed. So, as the tight oil areas keep
stretching out and taking nore volume, it knocks down all the
production to the right of that demand |ine. For exanple, sone
of the oil sands projects have becone uneconom c and not a good
i nvestnment. Sone of the deep offshore projects won't go forward
either, because they are on the right of the supply curve and
have been pushed out by the | ower-cost tight oil.

M5. KAH said this is how ConocoPhillips lines up their own
portfolio and doesn't invest in things above certain target
prices and tinme periods. Their current policy is to invest in
things that neet today's price.

3:57:16 PM
She knew menbers would ask her where Alaska is. And Alaska is
probably in the China/US/ Canada canp (still on slide 15), so

Alaska is in a "slightly precarious position,” which is why
increasing taxes isn't a good idea. Anything they do that pushes
Al aska to the right will get knocked off by tight oil squeezing
things out. So, right now Alaska is in a reasonably good
position given the status quo business cli nate.

SENATOR MEYER asked where the Keystone pipeline oil at 800,000

bbl /day stands in that graph and if it does cone on soon, what
that will do to the price.
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M5. KAH answered the problem with oil sands is not only is it
expensive - heavy stuff with low value - to produce, but it is
al so expensive to transport to markets. It has to be shipped by
rail now, because there isn't enough pipeline capacity and it
will probably have a $12 tariff or nore. Shipping by pipe could
cost nore like a $7. So, suddenly oil sands is nobre economc.
But having said that, green field oil sands projects don't nake
it in the current price environment. So, investnment wll only be
in browm field projects and wll remain there.

It's not just Keystone, she said, the Canadi an governnent | ust
approved the Trans-Muwuntain Pipeline to take oil sands to the
West Coast. However, the project still has to happen. But that
also allows the Canadian producers to diversify away from the
U.S. market and send it to Asia. Those things are both hel pful
to oil sands.

3:59: 59 PM

M5. KAH enphasi zed that everyone nust be cogni zant that each of
these tranches of production are going to try to lower their
cost to conpete. It's a very conpetitive market in which you
can't just sit there and not try to inprove your situation.

SENATOR DUNLEAVY said the market seens to have absorbed the
civil war in Syria, Ilraq, the sanctions in Iran, and Egypt, and
t hat coupl ed Wi th t he Venezuela  situation, whi ch is
deteriorating, and the Southern @lf, which is not being
utilized, if all those things recover and Mexico begins to ranp
up in the @lf, those are things that nmke the oil price so
unpr edi ct abl e.

M5. KAH said that is part of what went wong this tinme around:
di srupted Iragi and Iranian production comng back into the
mar ket at the sanme tine U S. production was ranping up, clearly
running into an over-supply situation. Oher people believe
t hough, because the industry has lost billions of dollars of
i nvestnment over the last three years that come 2019 there won't
be enough production. She personally believes that the U S.
could fill any gap there is in 10 nonths. There are just
different points of view about that and there can be very
di fferent outcones. Those things are unpredictable. That is why
the oil price is so volatile.

She woul d argue that because of tight oil, it will be even nore
vol atile, the reason being that when the Saudi's nanaged
inventories, they kept production at a fairly stable rate that
sort of matched demand - so, the price was fairly stable. Wen
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they said they weren't going to do that anynore, suddenly the
price has to go up and then U S. tight oil production is needed
and has to drop when it's not needed. Therefore, the price is
going to mrror a tight oil investnent cycle. It took 10 nonths
fromthe tine the price started dropping before one actually saw
U.S. production falling. This neans a 10-18-nmonth cycle of the
price going up and down to get the thousands of producers to act
in a way that brings up production or lowers it, and to the
world that will look like volatility. But it will be nore of an
18-month cycle, not the 7-year or 10-year cycle as in the past
when projects took 7-10 years to conme onto the market. Layering
geopol itical things on top of t hat makes it totally
unpredi ctable. And economic volatility is another factor people
have to deal wth today.

4:03:18 PM

M5. KAH said slide 13 illustrated oil demand growh by year
broken down to source. Mst of the demand growh is coming from
China, India, and other developing countries. So, anything that
affects demand or the econony in China or |India has a
di sproportionately large inpact on the oil market, because that
is the source of demand. Wien ConocoPhillips used to just worry
about the U S. as a source of demand, the U S. econony wasn't
quite as volatile as sonme of these devel oping nmarkets, but this
has made the world demand growh nuch nore volatile and nore
difficult to predict.

So, looking forward, as an economst, in ternms of demand growth
she worries about what happens in the gl obal econony and second,
as the dollar appreciates because the US. is tightening its
monetary supply and no other country really is yet, that oil
becomes nore expensive outside of the U S., because oil 1is
priced in dollars. So that depresses international demand, and
then many producing countries in the Mddle East and Venezuel a
all have price controls and price subsidies, but they can't
afford them anynore. So, with the low price they are taking the
opportunity to reduce these subsidies. Wat that nmeans is when
the price of the oil cones back up, suddenly these countries are
facing a |l ot higher price and hi gher demand grow h.

M5. KAH said people hear a |ot about peak oil in the market due
to things |like autononous driving, but those things are out past
2020. That is not at all what we're seeing today. In fact, today
demand growth is very strong, because of the low oil price. So,
the peak oil concern that has been raised is sonething that one
eventually has to worry about, but post-2020 and post-2030. In
fact, when people talk about the inpact of autononous driving
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it is nmore likely for them to be electric vehicles. So that
m ght be an inpact. But if you have autononobus cars, children

and people who are too old to drive wll create a lot nore
demand and suddenly the cost of driving is reduced and the
demand for vehicles will go up. She believes that in the end it

could increase demand not decrease it, but the outcone is not
obvious. Her belief is that demand is strong and the problem we
have today is too nuch supply, and the world econony is one of
the big factors driving demand.

She displayed a forecast by the International Mnetary Fund of
econonmic growh in the world on slide 14. On April 13 when they
first started to forecast 2015 economic growth, they said it
would be 4.5 percent. But by the tinme 2015 ended, it was 3.2
percent. The sane thing happened in 2016: a bright forecast and
by the end of the year it was |owered. The question arises if
the sane thing is being done for 2017. The risks she worries
about are: if the Chinese economc deceleration happens in a
controlled, safe way as it has been, or does it sonmehow get out
of hand, what the inpact of Brexit wll have on Europe, what is
going to be its inpact on European elections, and wll nore
countries look at a Brexit scenario for them

Because the U S. is the only country doing nonetary tightening
right now, does that affect funds flowing out of energing
markets? Ms. Kah said that the first time the U S. announced
that it was not going to be doing these treasury buy-backs,
suddenly funds were flowing out of the enmerging markets at a
rapid rate. She worries that governnments around the world m ght
have policy mssteps: does the U S. tighten too quickly and the
world isn't quite ready for that? Does sonething happen that
threatens world trade and therefore everybody | oses?

4:08: 47 PM

M5. KAH said this is the first tine in tw or three years she
has thought there is a potential for upside in the econony. So,
she is watching what governnents do. Putting all this together

her chart illustrated the price curve back to 1861, according to
BP, who is the only conpany that kept track of prices back that
far. She put the data into 2017 dollars and took the genera

inflation rate out so nenbers could conpare all the periods
equi valently. She advised to ignore the beginning of the curve,
because this is basically when people went from whale oil to
kerosene, a very small and volatile market. But since then, she
very well renenbers the 1986 price collapse and in 1998 the
Asian financial crisis. So, the big price noves can generally be
expl ai ned by sone geopolitical event.
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In the md-2000s there was a huge increase due to the
industrialization of China. It happened so rapidly that people
wonder whether it wll be repeated by India and to the sane
degree, but she didn't think it would. The discovery of being
able to produce shale economcally is responsible for the |atest
downturn. She concluded that one thing can be said these days:

prices are extrenely volatile. ConocoPhillips used to be focused
on equilibrium prices, but stopped that. In a conplex system
like the oil market there may not even be an equilibrium price
and it may never be at equilibrium So, Ms. Kah said, she
spends nore time now worrying about what the price path wll
| ook like and what will set prices. Howis it going to nove over

the next three or four years? What part of this investnent cycle
for tight oil are we in?

4:11: 29 PM

Anot her chart showed the range of 20 or 30 external views of
what the price is going to be between now and 2020 (the futures
curve). This has to be taken with a grain of salt, because a | ot
of the independents who produce shale hedged their production
and there are nore people trying to hedge production and sel
forward than trying to buy forward. Therefore, it sort of drives
down the futures price. So, she doesn't take the futures price
as literally as in the past. But it is still an indication of
where things are trading. She just doesn't know how to quantify
the risk conponent.

Experts think that the price will be anywhere between $50 and
$80/bbl in 2020. There are conpletely different canps of
t hi nki ng. Gol dman Sachs is a good exanple of the $50 canp. They
believe that Perm an productivity inprovenment is going to just
keep driving the price down, even though there is inflation. The
$80-canp believes in the things further to the right of the
tight oil on the supply curve. Therefore, the price has to rise
to a level that wll get one there and maybe overshoot it
because of the supply/investnment hole.

She believes it will be sonewhere in between, because in |ooking
at between now and 2020, besides the projects that are already
under way that are known in non-OPEC production, it doesn't |ook

like nore is needed than OPEC and tight oil production to
satisfy demand in 2020. One assunption is that decline rates
wi || be higher because of the downturn, and she wasn't sure she

agreed, because one of the best things one can invest in is
mai ntai ni ng existing production. That is one of the last things
that gets cut when capital expenditures have to be cut. A lot of
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people in the higher priced canp believe that the decline rates

on existing production will go up. Wen she |ooks back in
history she can't find evidence or data that supports that,
al though there is no dated evidence that will tell you one way

or the other. Production can't be dissected that cleanly.

CHAI R G ESSEL asked for questions about oil, and finding none,
Ms. Kah nmoved on to natural gas.

4:13: 32 PM

She said about one-third of the shale gas revolution is
associated with tight oil production. Shale gas is a |ot easier
to produce, because it is in inperneable reservoirs and a gas
nolecule is smaller, so it's easier for it to nove. The
Marcellus is huge and the only reason it doesn't ranp up at a
higher rate is because the Northeast ran out of infrastructure.
They added nore infrastructure and suddenly it started ranping
up again, and wth this big price decline production has
flattened for a time but will probably start rising again.

The sanme thing happens in terns of the production profile. Over
the years, productivity is still inmproving in the shale gas
wel |'s, because the things industry has learned in tight oil are
translating back to shale gas. She pointed out the 7 mllion
cubic feet (cf)/day wells in the Marcellus wells: unbelievable!
The Permian is associated gas conmng out of an oil well, so it
is smal |l er production.

4:15:28 PM

M5. KAH said the Wod Mackenzie forecast for the U S. and Canada
is conpletely domnated by shale gas and associated gas from
tight oil. The big animal again, is the Marcellus, which has
al ready grown by 16 bcf/day and will grow by another 20 bcf/day
by 2030.

SENATOR VON | MHOF asked who benefits from the Marcellus wells:
the State of Pennsylvania or private |land owners who own one-
acre-by-one-acre parcels. Were is the noney goi ng?

M5. KAH answered what nekes the Lower 48 really unique is that
private | andowners own the mneral rights and that is one of the
reasons it happened so quickly. Al of the people on the East
Coast benefit fromit, because they used to be at the end of the
pi peline. Now they are at the beginning and their prices are
| ower than the rest of the country when they used to be higher.
In fact, it has reversed pipelines in the Lower 48. They used to
flow from the GQulf Coast up to the East Coast. Now they are
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starting to flow from the East Coast down to the @l f Coast
where the petrochem cal plants are and to the M d-West.

SENATOR VON | MHOF asked if private owners are called
shal ei onaires. She remarked that if you own a parcel of land and
are being paid royalties simlar to what the state of Alaska is
being paid now, that is pretty trenmendous.

M5. KAH agreed. She w shed she had the job of handling royalty
owners' checks. These are poor rural areas that don't have jobs
and it is really changing their communities and their |ives.

SENATOR DUNLEAVY asked if it is also rearranging the entire
electrical grid concept where Quebec used to send hydro down
there and there were nucl ear and coal plants.

M5. KAH replied that she is seeing nore natural gas-fired power
pl ants, but interestingly, even in Texas, but not as many as one
woul d think, because so much wind is comng on that the power
prices are negative at night sonetines, and there is no capacity
charge for bringing on a natural gas-fired power plant. So,
there is no incentive to build any. Even in a state |ike Texas
that is swming in gas - it has a low CO2 profile - the country
is not taking advantage of it. It is not changing the grid as
much as she had hoped.

4:19:16 PM

Slide 18 showed natural gas demand in the US. in two-tine
periods: from 2016-2020 and from 2020-2030, and there is a snall
increase in power use of natural gas. Wth renewable tax credits
and state mandates - Texas has a mandate - there just is not
enough gas being used. This is not just a US. problem this is
a global problem Europe has added so nuch renewable and have
made their carbon price so low and can easily neet their
standards with the renewables that gas is ignored. So, she
worries that even though there is all this gas it is not even
bei ng used as a bridge fuel. Gven the resource this country has
of gas, this is a problem An |IHS forecast based power growth
after 2020 on the Clean Power Plan that is in the process of
being dismantled, so that 2020-plus growh on this chart m ght
not happen.

M5. KAH said there are still sone bright spots for natural gas.
LNG exports out of the @lf is the biggest source of denmand
gromh over the next five years and pipeline exports to Mexico
are really big. Watever investnent ConocoPhillips has they
focus on oil not on gas. This is a great opportunity for gas
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producers in the U S. Overall, she summarized that denand growth
is reasonably strong, but she worries that the power demand
growh just isn't there when everyone five years ago thought it
woul d be.

CHAIR G ESSEL asked if base load is still needed and if the
renewabl es are variable in neeting that base | oad.

M5. KAH answered a natural gas plant is very good at backing up
renewabl es, because coal plants take too long to start and can't
be tuned. They also create noxious pollution. The best one is a
single cycle gas plant that can be ranped up in seconds although
it is inefficient. The problem is that they are not run that
often and they don't create that much gas demand.

M5. KAH explained that gas isn't being used as a base |oad fue
partly because it has the highest variable cost. It's the
cheapest plant to be built, but it is the last plant to be
di spat ched, because it has the higher fuel cost. So, if you add
anything into the grid you're knocking out gas demand and that
is really what is happeni ng.

LNG capacity in the U S. has huge growh. Several conpanies are
continuing to add capacity now, which she finds amazing since we
are going through a boom bust investnment cycle in LNG capacity
right now. The reason is because they are inexpensive plants to
build and we already have a lot of regasification termnals
built for taking in gas, berths for ships, a lot of tankage, and
that is why they were built in such a large quantity.

4:23:39 PM

M5. KAH said the Wod Mickenzie forecast is a little nore
optimstic than IHS because they argue that a lot of this new
capacity won't be used sinply because there is an oversupply in
the world LNG market right now and there just is no room Al nost
like a natural gas-fired power plant, these plants were the
cheapest to build because a lot of capital costs were already in
pl ace, but they are the nbst expensive to dispatch because the
fuel cost is $3 where if you are in a place that has stranded
gas, the gas may cost $.50. So if any plant is going to shut in
in the world it's probably going to be in the U S @ulf Coast.

Australia has much |ower fuel prices, so the cost of dispatching
Australian gas is going to be lower and they are closer to the
Asian market. She expects to see problens in the next three
years. In 2017 we were bailed out by a cold winter, particularly
in Asia, and a storage problemin Europe. Sone Australian plants
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were down or hadn't come up on tine. A conbination of
ci rcunstances made 2017 be not as bad as what the industry
expect ed.

SENATOR BISHOP commented that it looks Ilike industry is
switching gears a bit, because he sees an uptick in val ue-added
in the GQulf Coast where a |lot of capex is being spent over the
next 10 years.

M5. KAH agreed saying slide 18 indicates that industrial demand
gromh for gas is very robust wthin the context of no
i ndustrial demand growmh for years. This is because of all the
new petrochem cal facilities comng on line over the next three
years in the Qulf Coast that were planned because of |ow shale
gas prices.

4:26:10 PM

The global LNG supply/demand bal ance through 2025 starts wth
excess and adds nore by 2025. There is huge growth in supply for
U S. and Australia; just in 2016 and 2017 enough LNG capacity
was added the size of Qatari LNG production. The nagnitude of
changes is really large. The whole world market is only 40
bcf/day and we're tal king about 25 bcf/day growh by 2025. This
is al so changing rapidly.

On the other hand, denmand is robust but not quite enough to keep
up with supply. One of the reasons is that Japan has its nucl ear
power plants com ng back on |line and Korea and Taiwan have all

had nucl ear power plants down. So, they will |ose gas demand
over this tinme period unless Japan decides not to bring back its
nucl ear power plants, in which case there would be upside
potenti al .

The big gromh is expected to be in China and India. In India
it's because prices are low In fact, they are discovering a |ot
of new markets and new, snaller countries - Pakistan, Argentina,
Brazil, and Chile - can now afford to buy LNG in this |ower
price environnent, because now you <can have a floating
regasification termnal that just pulls up to the country; it
doesn't take very long. So, lots of new markets are being found
to place the surplus denmand. In fact, there is not going to be a
surplus. There is very little LNG storage in the world and you
can't have a surplus. Wuat the chart really nmeans is that the
price has to drop to a level to make this new demand appear and
to make Europe switch from coal to natural gas, which would take
a price of $3-$5/mbtu to happen. And sone U S. capacity wll
probably be shut in.
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4:29:18 PM

M5. KAH said this is a very long investnent cycle, but it is an
i nvestment cycle. W have a very nasty-looking surplus now, but
this clearly has to change because the world does have demand
for LNG that will rise. In fact, because demand is healthy that
isn't the problem

4:30: 30 PM

Anot her chart showed gas prices around the world as reported by
Bl oonberg. The Japanese inport price, the US. @lf Coast Henry
Hub price, and the European prices all cone down and converge
This nmakes it very hard to ship LNG between regions, because all
of the prices have noved together. This is what one would expect
to see in a surplus. Wat you would expect to see when things
recover is Japan and Europe to conme back up.

The biggest reason that contracts have declined is because crude
prices have declined, but also China has weakening econom c and
natural gas demand growth. But in 2016, Chinese LNG growth is
pretty strong. Substantial increases in Australian and U S. LNG
capacity is probably the biggest factor.

ConocoPhillips has reacted by dramatically reducing capital
spending from $17 billion in 2014 to $5 billion/year and that
won't go up even if prices do, Ms. Kah said. They are deciding
to live in a |ower cost of supply world whether the world stays
t here. ConocoPhillips wants to be inmune to price changes.

The good news is that ConocoPhillips hasn't reduced spending
much at all in Alaska. It's alnost strange com ng up here after
seeing what is going on in Houston - how Alaska has been
somewhat i nmuni zed agai nst what the rest of the oil industry is
facing - although she has been assured it is just a tine |ag
She didn't think Alaska would be hit as hard, because it didn't
have the huge activity ranp up

M5. KAH said just |ike ConocoPhillips is creating its own cost
of supply curve for their portfolio and ranking all the projects
and only investing in the ones that have the |ower cost of
supply, people don't even bring projects forward that don't neet
that hurdle. ConocoPhillips is also driving down operating costs
and that has translated to a |oss of people in Houston. Everyone
has to do this because everyone has to survive in what the price
world is.
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In terns of production, because ConocoPhillips has hi-graded and
have invested in the things that maintain production and the
| onest cost things, even with those capital cuts thus far, they
have net their production target.

MR. JEPSEN added that their Al askan oil production went up by 3
percent in 2016.

4:33:16 PM
MS. KAH summarized the narket outlook for Al aska on slide 23.
She thinks the tight oil renaissance has changed the supply

| andscape. She worries about volatile econonmic growh and is
| ess worried about the peak oil demand right now, but it is a
| onger-termissue. W are clearly in a weaker crude price for a
long time just because of <circling around the shale cycles.
Forecasts indicate an oversupply extending through 2020 and it's
uncl ear how nmuch |onger after that. A convergence of regiona

natural gas prices is also being seen, which is currently making
LNG project economcs not |ook very good, but it wll be needed
eventually. It's just whatever LNG projects are comng into the
mar ket have to conpete at a $6-$8 mmbtu price, because that is
what the alternative project cost is in places |ike Mzanbique
or the @ulf Coast projects.

For Al aska, to ConocoPhillips this neans a very challenging
environnent, a lot less capital to invest, and they are being
forced to allocate it to only the |owest cost of supply
projects. Alaska has to conpete with this in the Lower 48.
Everyone has to conpete with the @Gl f Coast projects that are
all brown field and relatively low cost. Also, it tends to be
one of the cheapest places in the world to build in terns of
service industry lack of inflation.

4:35:41 PM

M5. KAH said this is not a hopeless case and Alaska can do
sonmethings to nmake itself economc, which it has done over the
years. The single best thing is make sure of a conpetitive and
stable fiscal policy. Geater access on federal acreage is also
| ooking promsing under the new admnistration, along wth
reliable and tinely federal permtting processes: it takes five
to seven years to get sonething permtted in Al aska on federa
land and it takes 10 nonths to get projects in the ground in the
Lower 48. Anything that can be done to inprove that situation
woul d make Al aska nore conpetitive.

Finally, she is "jazzed" about a state-led LNG project. It has
issues, but the state has a way of reducing the cost so
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dramatically that it can keep that project in the ganme: that is
if it was a state project that didn't have to pay federal incone
tax, a rate of 35 percent. Accepting a lower return on equity
than a private investor is another thing. Her nunbers suggest
the state could reduce the 40 percent. Her point is that it's
rare to have sonething you can do that is that dramatic to
i nprove cost of supply.

CHAIR G ESSEL asked if it is truly lowering the cost of supply
if the state sinply takes less return on investnent.

M5. KAH answered that it really does, because the state can
accept a lower rate of return than a private investor (it's like
a subsidy) and therefore get so many benefits by doing that that
it wll get that return on the investnent. Wereas for a private
investor, anything that is a governnment tax is a cost of supply.

4:38:39 PM
CHAI R G ESSEL sai d she appreciated the word "subsidy."

M5. KAH responded that it's an opportunity as opposed to an
outright expenditure of noney. You're getting |ess noney than
you mght have gotten if you had charged a full tax rate, but
then you would have no project, because it wouldn't be
conpetitive

CHAIR G ESSEL said it is a tradeoff, and Al aska' s Constitution
mandates getting the best return for the state's natural
resources for its citizens.

MR. JEPSEN said like building roads or any other Kkind of
infrastructure, it certainly provides access to huge anounts of
natural gas on the North Slope which otherwise won't get
produced. He said ConocoPhillips has nore opportunities than
capital which goes for the industry as a whole. There is a
special place for a state-led project in Alaska and that is why
they support the direction the state is going on the AKLNG
proj ect .

M5. KAH said the other thing going for Alaska is that wth
econonmi ¢ incentives industry does everything in a herd, and, of
course, that is what <creates the oversupply. Because this
proj ect takes |onger than the normal LNG project, Alaska is sort
of out of cycle with the market and it mght just end up
bringing it on line at a good tinme as opposed to the worst
possi bl e tine.
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SENATOR VON | VHOF thanked them very nmuch for the presentation
and asked if getting a federal tax exenption is a deal breaker.

M5. KAH answered yes; it would be very hard to junp start a
project and get cost of supply nmuch | ower w thout that.

SENATOR VON | VHOF asked not necessarily getting a suite of FERC
permts at this tine?

M5. KAH said that would obviously be needed also, but getting
the federal tax exenption may be the nost inportant thing.

MR. JEPSEN added that clearly if you can get to the point of
having cost of supply that conpetes in the world market, Al aska
is in a very good position to nove ahead. He al so understands
the desire to continue to progress the project and bring things
together at the sane tine. It's a judgenent call in terns of how
much time and effort the state wants to spend and what it
considers priorities. He believes that AGDC is pursuing both of
t hose options.

SENATOR VON | MHOF asked Ms. Kah's opinion on the state being
able to amass sufficient funding froma variety of sources to be
abl e to make such an expensive project go forward.

4:42: 07 PM

M5. KAH said she is not personally trying to finance a $50
billion project, but that has always been the challenge wth
this project. To look for the noney, though, she would |ook to
the governnments that want to purchase the gas - the Japanese

i nvestors that have teanmed together to do joint purchasing - the
potential consuners of the gas and try to get them to finance
it. They may demand things |ike ownership, or building of the
tankers, for instance.

SENATOR MEYER said a consultant testified to the Resources
Commttee, and said they didn't feel like Alaska is conpeting
with the Lower 48, especially in ternms of unconventional oil
that tends to cone on faster, but also depletes faster, whereas
Al aska oil takes longer to come on but stays in production
longer. Still, any oil conpany has limted capital dollars and
they are probably going to go with the project that they can
bring on quicker just because of the tine value of nobney. Wat
i'S your opinion?

M5. KAH answered that the slides in their analyst presentation
make a case for having a diversified portfolio with sone |ong-
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term projects as well as short term projects. ConocoPhillips is
obviously still investing in Alaska, so they clearly think
differently about that.

MR. JEPSEN expanded that neans there is a place in their
portfolio for Alaska, but only as long as it doesn't clinb too
high in the cost of supply side of the chart. ConocoPhillips has
done a lot to try to reduce its cost of supply here, and is

still conpetitive within its portfolio. However, Alaska is on
the high end of cost of supply, so if sonmething pushed that
hi gher, like increased taxes, they have plenty of other places
to invest. "That diversification of the portfolio isn't

diversification at any cost. Total cost matters."” he said.

M5. KAH added that ConocoPhillips just announced the sale of 50
percent of their joint operations of oil sands wth Cenovus

Energy in Canada, a $13 billion sale. That was long-lived
assets, but they just didn't feel it fit their cost of supply:
an exanpl e of ConocoPhillips putting its noney where their nouth
iS.

SENATOR BI SHOP asked if the jury is out on fracking as far as
the life of the well.

MR. JEPSEN answered that ConocoPhillips has been doing facing
since the 40s and they wused to do it by just dropping
nitroglycerin dowm the well. So, fracing isn't new technol ogy,
but recently it has been advancing. In terns of the life of the
frack, sometinmes it is beneficial after 20 years to go back in
and refrac a well, because they can becone contam nated wth
fines or has degraded sonehow wth sand mgration or sonme such
al though they haven't seen a lot of that in their conventiona
North Slope production. Each well nust be diagnosed for
potenti al upsi de.

4:47: 35 PM
M5. KAH added that there is a great m sunderstanding. Everyone
knows the wells drop off very quickly and then have long tails,
but as an industry decline isn't taking place anynore, because
so many wells have reached the plateau portion of their
producti on.

4: 47: 57 PM

SENATOR M CCI CHE went back to the increnental global oil supply
on slide 15 and noted that conpanies seem to take advantage of
the lower cost of materials, |abor, design, and engineers, and

JT. SRES/ SFI N COW TTEES -22- March 29, 2017



one sees investnents preparing for price inprovenents, but he
didn't see that right now, and that is worrisone.

M5. KAH responded that there were no acquisitions through 2015,
but sonme started in the second half of 2016. People had to
believe the price was at the bottom ExxonMbil made an
acquisition in the Perman, for instance, where |ots of
acqui sitions are taking place along with consolidation. Industry
sentinment is very cautious, because a |lot of conpanies had been
downgraded. Wiile the industry's "animal spirits" can't be seen,
the truth is that it is a |lot stronger and heal thier now

SENATOR M CClI CHE said the inbalance seens different fromthe way
it felt in the past where there were price challenges. It seens
nore permanent.

M5. KAH replied that one thing she has |earned over the years is
that nothing is permanent, but it is wunpredictable. So nany
people did not see this comng that it spooked them so they are
going into this wait and see and let's keep healthy node of
operation that ConocoPhillips is doing.

CHAIR G ESSEL asked if ExxonMbil is selling some properties
t hey had in Norway.

MS. KAH said she had not seen that.

SENATOR DUNLEAVY asked how this is going to change the behavior
in the Mddl e East where the Saudi's controlled the price nore.

M5. KAH answered when the Saudi's stepped back and said they
woul dn't keep their production down to match supply and demand,
the market took over and found a price that balanced supply and
demand. The way these countries fit on the supply curve really
isn't their cost of production, which is very low, but it is
what they need to match their fiscal budget. They won't change
for shale, although they said they would reduce production for a
crisis.

4:53:44 PM

SENATOR HUGHES asked how soon the African rural to urban
nmovenment will make a significant difference in what is happening
in terns of greater needs for oil and gas as well as

expl oration, devel opment and production in Africa.

M5. KAH replied that is one of the reasons she doesn't believe
in peak demand, because there is this wurbanization that is
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taking place in China, India, countries in Africa, and other
countries that wll keep demand growh going in devel oping
countries even if peak demand is seen in the industrialized
countries. Africa has a |lot of deep water resource, but it is
expensive and there is no infrastructure. ConocoPhillips was
recently in Senegal, but left. One of the issues is that strong
institutions are needed to get high economic growmh and
stability. Not knowi ng what rules and regulations are in place
also makes it difficult for investors. Mzanbique is a great
exanple: it has a lot of gas discoveries and conpanies want to
invest in LNG there, but it has no infrastructure, no service
conpani es, and the governnents haven't quite set the rules - and
now there is conpetition from this Ilower risk/lower cost
investnment that just delays the higher cost areas from com ng
into fruition. Eventually the demand growh will come in from
those areas, but the governnments need to settle down and allow
that to occur.

SENATOR HUGHES said if there is no expectation for the 2030s,
what about the 2040s?

M5. KAH said she couldn't speculate on the politics of any of
t hese countri es.

CHAI R G ESSEL t hanked Ms. Kah and M. Jepsen.
4:57: 47 PM

CHAIR G ESSEL adjourned the Joint Senate Resources and Finance
Commttee neeting at 4:57 p.m
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