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ACTI ON NARRATI VE

3:29:14 PM

CHAIR CATHY QESSEL called the Senate Resources Standing
Commttee neeting to order at 3:29 p.m Present at the call to
order were Senators French, Bishop, Dyson, Mcciche, MQre,
Fai rcl ough and Chair G essel.

N#SB29
SB  29- CRU SE SH P WASTEWATER DI SCHARGE PERM TS

3:30: 06 PM
CHAI R G ESSEL announced SB 29 to be up for consideration.

3:30: 36 PM

LYNN KENT, Deputy Conmm ssioner, Departnent of Environnental
Conservation (DEC), Anchorage, Alaska, said the departnent
supported SB 29. She reported that the large cruise ships had
made trenendous inprovenents to their waste water quality over
the years, particularly since they had installed advanced waste
water treatnment systenms. O the 28 ships that visit Al aska
regularly, only 15-18 are permtted in any given year to
di scharge in Al aska and of those, a subset does not discharge.
So they are tal king about a small universe of dischargers given
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the variety of industries in the state. Those that discharge are
nmeeting all of the water quality standards at the point of
di scharge except for the four they tal ked about last tinme. O her
nmet hods of reducing those concentrations were evaluated by the
Sci ence Advisory Panel and potential inprovenents to existing
systens were |ooked at, but no new technol ogies were found that
now or in the future would get themall the way to neeting water
quality standards at the point of discharge. So, SB 29 allows
the departnent to treat them as other waste water dischargers
and to continue to push for inprovenents over tine.

M5. KENT explained that right now cruise ship permts expire
every three years, but now for nost permits and under this bill

they will expire every five years. She said they do have the
ability to push the cruise ships to do better and to | ook at new
technol ogies as they becone available and this bill wll allow

themto nake that progress with them

3:32:26 PM

SENATOR FRENCH said one public comment caught his attention:
section 5 that repeals four statutes; the l|last one being AS
46.03.464 that sets up the Advisory Panel. Soneone asked why
they are sunseting it before their final report is issued.

3:33: 08 PM

M5. KENT explained that when the panel was set up it was in an
advi sory capacity to the comm ssioner on inprovenents that could
be made on waste water treatnment in cruise ships; it was this

panel that decided to produce a report. The report is
prelimnary, but they did a thorough review and |ooked at
prom sing technologies, as well. There is no need to keep them

on tab for another couple of years when the departnent has the
authority under AS 46.03.048 to «continue to push for
i nprovenents and search for new technologies with or wthout a
science advisory panel. She said the departnment did the first
t echnol ogy conference w thout one.

SENATOR M CCICHE said he, as a commercial fisherman who demands
clean water in a pristine marine environnment, would vote to pass
SB 29 to the next conmittee. It was better to allow tertiary
treated waste water discharge into m xing zones than rather than
to encourage cruise ships to discharge into federal waters or
into rmunicipal systenms that don't require the sane degree of
treatnment. However, he wanted to encourage the cruise industry
to convert away from copper water distribution systenms in a
timely manner and noted that after hearing from sone
constituents today he would recomrend that SB 29 be anended to
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not permt waste water discharges wthin the boundaries of
Al aska critical habitat areas in existence at the tinme of the
passage of this bill.

SENATOR DYSON noved to report SB 29, version \A, from conmttee
with individual recomendations [and attached fiscal note(s)].
There were no objections and it was so ordered.

3:36: 06 PM
At ease from3:36 to 3:38 p. m

3:38:25 PM

CHAIR G ESSEL revised the notion to include the attached fisca
note to SB 29.

#

Presentati on: Al aska Petrol eum Systens by DNR

SENATOR G ESSEL said they would start their first informationa
hearings on the topic of Alaska's Petroleum Systens that wll
prepare them for hearing the oil and gas tax |egislation.

3:39: 33 PM

BOB  SVEENSQN, State Geol ogi st and Director, Division of
CGeographi ¢ and CGeophysical Surveys (DGGS), Departnent of Natural
Resources (DNR), Fairbanks, Al aska, said he would present an
overview of Alaska's petroleum resources focusing on the North
Slope (the nost prolific petroleum system that has resource
potential).

3:40: 43 PM
He said Al aska has an amazing resource base and is a virtua
"candy store of geology," particularly in a nunber of

sedi nentary basins, each wth their unique geologic histories.
The North Slope and Cook Inlet are the two producing basins and
the state has a significant amount of data from them - both
surface geology and subsurface information in the form of
seismc data, well logs and other things. They don't have a
crystal ball, so a lot of what they do is interpretation; they
| ook at other basins as anal ogies, at geology in other areas and
all the other data available that could help them figure out the
subsurface. If they knew exactly where everything was there
really wouldn't be an exploration process.

He said the federal governnment had gone through all of the

basins in Al aska and done resource assessnents of their own. He
expl ai ned that each of these basins has varying amounts of data
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available to use in that resource assessnent. Both on-shore and
off-shore Arctic Alaska has huge "technically recoverable
undi scovered" resource potential from their standpoint, but it
hasn't had "a bit in the ground.” The Interior basins are only
partially assessed and there is very little information on them
avai l able, but he was focusing primarily on the North Sl ope
resources and usi ng nean esti nates.

3:43: 32 PM

MR. SVENSON went to slide 3: For any one of the basins there are
some key conponents that nust be in place for them to have an
active and productive petrol eum system

-Must have highly organic source rock and it has to have gone
through a maturity phase (heated under great pressure to crack
the organics in a hydrocarbon.

-Must have a migration pathway (for conventional resources) to a
reservoir with rock that has spaces between all the sand grains
so there is a place for the fluid to reside.

-Must have reservoir-quality rock facies (often sandstones wth
porosity (spaces) and perneability (pathway between those
spaces) so the fluid can nove.

-Sealing rock (or cap rock) that stops the mgration of that
fluid. Because hydrocarbons are |lighter than water and the
primary fluid in subsurface rock is water, the oil always mnust
nove up. Because the seal rock has such |ow perneability the oi
will mgrate wuntil it hits it and then it can't mgrate
vertically any further.

-Must have a trap, which is the configuration of a reservoir to
where the sealing facies keeps the oil and/or gas in place.
(Later he would talk about the difference between reserves and
resource estinmates.)

3:45:36 PM

He was recently asked what a "basin" is. So slide 4 would help
everyone understand what is neant by geol ogi c sedi nentary basin.
Generally a basin has a highlands area - nountains or sonmeplace
- where rock is being eroded into the rivers, and then the
rivers carry that out into an accommodati on space. It could be a
non-marine basin like the Susitna Basin; as long as it 1is
subsi ding and goi ng down, space is being created for the sand or
other material being carried by the river system to accumul ate
over mllions of years (like Cook Inlet where the deepest part
has five mles of non-marine stratigraphy).

In a marine setting like the North Slope, it still has the
hi ghl ands from which the sedinment is being eroded and it's being
carried by the large river systens that wll dunp tons of
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sedinment into a marine setting every day. So, if you add that up
over mllions of years, that's how such thick sequences of rock
accunul ate over tine.

MR. SVENSON said one of the issues is, especially if you are in
a mrine setting that has high organic productivity, that
relatively clean water and lots of organics are being devel oped
(al gae and other things |ike diatons, a mcroscopic aninmal) that
as it dies rains dowmn on the surface of the sea floor. If you
don't have a lot of sedinment coming in with that, the only thing
that is actually accumulating on the sea floor are these dead
ani mal s. If that goes on for mllions of years, you get a
relatively thick sequence of organic material. It's possible
that the surface geology then may change and you start getting a
ot of sedinent. If the sedinents come in and the water becones
"dirty" as soon as it gets into a |ow energy environnent (like a
marine setting) that will rain out of the sea water colum and
deposit the nud, stones and sandstones. As that continues on
through tinme, the rock that was first deposited wll be buried
very deeply and increase in tenperature and pressure. That is
when the hydrocarbons get generated and basins get created. The
hi gher tenperatures nove the rocks into a cracking phase that
creates gas instead of the |iquid hydrocarbons.

3:48: 44 PM
SENATOR DYSON asked if "thernobgenic" is what happens at the
hi gher tenperatures at the bottom of the chart.

MR. SVENSON responded that it happens in the entire sequence
[vertical]; and explained that there are tw types of
hydrocarbon system biogenic and thernogenic. The biogenic
met hane is organic material decaying manifested by bubbling at
the surface; Cook Inlet is about 90 percent biogenic nethane
comng from the coals. It was actually generated when the
sedinments were very close to the surface, and as the pressure
increased it was dissolved into the water system as well as
absorbed onto the coal facies. The biogenic nethane actually
happens in the first 100-200 ft. of burial. The thernpbgenic gas
phase takes over once that is heated up. It goes through a whole
series from the initial phase of liquid hydrocarbons being
generated and expelled; if you keep heating it up it noves into
a gas phase and you get a gas sl eeve.

3:50:17 PM

He said the North Slope is a very large area about the size of
Womng [slide 5] and the Coleville Basin has had a |ong history
of deposition (being a sedinentary basin). Prior to the opening
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of the Arctic Ccean, all the sedinments cane from the north into
a marine basin; and the Barrow Arch is really a rift margin that
was created when the Arctic COcean opened. It is an inportant
part of the depositional and tectonic history of this basin that
hel ps the state have such an active petrol eum system

A lot of organic material from that proto-continent canme into
this basin; the Shublik formation and other source rocks were
deposited during that tinme. The Brooks Range, developed in the
| ate Cretaceous, closed the basin to the south creating what is
called the Foreland Basin. Then the sedinent source comi ng from
the north changed and a |lot of sedinents started coming in from
the south fromthe erodi ng and devel opi hg Brooks Range.

MR. SWENSON said during the entire history we ended up with a
nunber of different stratigraphic packages that were either
source rocks, seals or reservoir rocks, but primarily source
rocks (the Shublik formation and the Kingak shale (actually
derived fromthe north). Once the sedinent source started com ng
fromthe south, two additional source rock facies were deposited
called the ganma ray zone (CGRZ) that is very radioactive and
rich and the Hue Shale. Each of those in itself are world-class
source rocks and an inportant part of the petrol eum system

3:53: 05 PM
SENATOR FRENCH asked why it took so long for a shale play to
devel op on the North Sl ope.

MR. SWENSON said he wouldn't have believed that oil could be
produced out of shale 10 years ago. He explained that only a

portion of the oil 1is expelled when it 1is conventionally
produced; oil is always left and the problem has al ways been the
technology to extract it. The fracing and horizontal drilling

technology to go into shale or |ow perneable rocks and frac a
perneabl e pathway to get into a well bore has devel oped greatly
over the last 10 vyears increasing the possibilities of
production. However, a nunber of considerations go into those
decisions: the price of the cormmbdity is one so that you can use
the nore expensive technology to acquire it and the technol ogy,
itself.

3:54:59 PM

SENATOR DYSON went to slide 6 and said one rock colum had
40,000 ft. and the right hand side had 3,000 ft. and asked what
he was m ssi ng.
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MR. SVENSON answered the 3,000 ft. represents that the Barrow
Arch (rock package) is only 3,000 ft. thick, but going south it
gets incredibly thick, up to 40,000 ft.

SENATOR DYSON said when he worked at Prudhoe Bay the wells were
averaging 8,000 to 10,000 ft. deep, and asked how he could
figure out where those wells were on this picture.

MR, SWENSON answered that "Rock Columm" is diagranmatic, so the
very thinnest that that package gets in the north is 3,000 ft.
When you go to the south, it gets up to 40,000 ft. This tells
you the thinnest that rock package gets is around 3,000 ft. But
Prudhoe Bay is producing rocks at about 8,000 (Sadlerochit
G oup) .

3:57: 08 PM

MR. SVENSON explained that slide 7 depicted how the National
Petrol eum Reserve, Alaska (NPRA) filled going west to east.
Organic rocks were deposited and the Brooks Range started to
form a lot of sediment was entering the basin during that

nmount ai n bui |l ding phase. That filling distributes the sand being
eroded off the Brooks Range creating the future reservoir rock
It also buries all the source rocks into the hydrocarbon

generation wi ndow. The further south you get into the 40,000 ft.
range all of that goes into the gas phase. That is why there is
so nuch gas potential in the southern part of the Coleville
Basin. Up near the Arch where it hasn't been buried very deeply,
it stayed within the oil facies (wthin the shale oil play that
M. Decker would tal k about).

MR. SVENSON said they do a lot of surface work, |ooking at all
the different reservoir facies. Slide 8 showed the Colville
Basin stratigraphy; he explained that they try to understand
where the facies are and what type of system they were deposited
in, and tie that to the subsurface with well and seism c data,
to put together how these sedinment facies are distributed. This
i s how t hey understand where the reservoirs facies night be.

4:00: 00 PM
During the nountain building phase, all the deformation noved
out into the Coleville Basin; that is where the big folds are -
i ke Um at.

4:00: 25 PM

SENATOR BI SHOP asked if a geologist could at least in theory
tell from the way the rock lays which direction a reservoir
m ght be.
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MR. SVENSON answered that they actually have a "dip neter" and
that is one of the pieces of information they | ook at when doing
surface geology or well logs. They look at the angle the rock is
laying assumng it was laid flat when it was first put down and
that helps to understand the geonetries (the trap phase) and to
prospectively put together what an individual trap may |ook
like. Al of the data goes together into what is called a basin
hi story; keeping that updated is a never-endi ng process.

He expl ained that they put a certain geonetry, a certain type of
geol ogy and geologic history together in what is called a series
of "play types,” which neans possible Ilocation for the
accurmul ation of hydrocarbon. The North Slope has literally
t housands of those types of configurations. One of the big
questions in any basin is if it wirks and if everything happened
at the right tinme. The wonderful thing about the North Slope is
that they have tested many of these plays and have found themto
be proven geol ogic plays and those can be used to extrapolate to
areas that are unexplored and under-explored to say that play
type worKks.

4:03: 15 PM

Once that is put together, the United States GCeol ogical Survey
(USGS) wuses it along with other data on the basin to do a
probabilistic analysis. They do a Mnte Carlo on all that
information and put out the figure of occurrences that my or
may not be and cone up with an anmount of accunul ations they
think are in the basin. Then they "risk it" by going through a
play risk and an individual prospect risk. Then they conme up
with a distribution of the reserves in place and take the anobunt
of oil one may get out of it (there is always a lot nore oil you
don't ever get out) and they conme up wth a technically
recoverable nunber. As part of that process they end up wth a
distribution of field sizes (just for state |and).

4:06: 28 PM

The USGS conpare nodels that are generated in basins with those
that don't have that much exploration to nmake sure they are in
the sane ball park. There are nmany smaller fields, but the USGS

had only one undi scovered field that is greater than 250 mllion
barrels. You don't even see the Prudhoes and Kuparuks and barely
see the Alpines in the distribution. So, it's relatively

conservative

MR. SVENSON said it's inportant to note that the Prudhoe Bays in
the world are "one in a mllion" in terns of accunul ati ons.
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4:07:18 PM
SENATOR FRENCH said he couldn't see Prudhoe Bay on the North
Sl ope on the graph and asked why.

MR. SVENSON answered if this would have been done prior to
drilling Prudhoe Bay they wouldn't have seen it either; this is
a probabilistic determ nation, so the chance of running into it
is very small. He said this field size distribution was just on
state lands and the distribution of field sizes would be
different in other areas like the Beaufort and Chukchi Seas,
ANVWR and NPRA, because there is nore area and different geol ogy.
But the chance of running into another field the size of Prudhoe
Bay on state lands is close to zero.

SENATOR FRENCH asked, for context, how big Al pine is.

MR. SWENSON answered that Al pine is about 635 mllion barrels.
All of this information goes into what is reported as their
resource assessnments for technically recoverable conventional
oi |l and gas.

4:08: 54 PM

How do these resource assessnent fit in a global sense? M.
Swenson expl ained that back in 2008, the USGS did an assessnent
of all the circumArctic basins and put Alaska into that
context. Their assessnent indicated that Alaska actually has the
hi ghest potential of any of the basins. However, sonme of the
basins they assessed didn't have nmuch information, sonme of them
none. So they sone |arge assunptions were necessary and that
resulted in Alaska being 27 percent of their circumArctic
assessnment val ues. The sane thing goes for natural gas.

4:10: 26 PM

The next chart [15] incorporated all oil not just circumpolar;
they put in all the major petroleum systens on the planet and
made conpari sons associated with that: the forner Soviet Union,
the Mddle East, Asia-Pacific, Europe and North Anerica (Al aska
is included in North Anerica).

The dark green color indicated how nmuch oil had been produced to
date. The lighter green color is the remaining reserves (P-1
reserves); the cross hatching represented reserves growmh from
continued delineation of plays. Finally, if you put Al aska's
undi scovered technically recoverable 40 billion barrels (bbo)
that has been reported by the USGS, slide 15 showed what it
woul d ook like in conparison to other fields in North Anmerica.
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The curul ative production has been 16 to 18 billion barrels. The
same thing goes for gas. The Arctic Al aska gas resources on
slide 16 were relative small in conparison to all the other
undi scovered resources in North Anerica. The one real point of
this graph is that there are lots of areas for investnent. These
conpani es have many, nany areas w th devel opnent potential and
reserves addition potential as well as undiscovered wld cat
resource exploration potential .

4:12: 09 PM

The large the range of the nunbers on slide 19 neant they don't
have as nuch information for other areas as they do on state
| ands because the distribution is so wide. Slide 20 presented
petrol eum reserves and resource definitions. "Plays" are on the
bottom above it is "leads" and "prospects."” At the prospect
level is when a geologist and engineers wll present that
prospect to nanagenent and say that is sonething they are
putting forth to put in the portfolio of prospects. If it is
drilled and they find oil, it noves into the contingent
resources; whether or not its economc to develop it has to be
worked out. As nove up that colum you have an increased
probability of going to commerciality. Each prospect goes
t hrough this process.

SENATOR M CClI CHE asked what "PIIP' neant.

MR. SWENSON replied "Petroleum Initially in Place;" in other
words all the oil there regardl ess of how nuch is recovered.

Slide 21 was a cartoon of how to go from the geology to

devel opment. If the geology is wong, you wll never get to
devel opnment; if any one of the links is not in place you wll
never get to developnent; the whole chain has to be there. The
next phase is having surface access and capital. Once the

prospects are identified, then the industry has to conpete for
that capital not only externally to the conpany but internally

as well, especially international conpanies that are | ooking
gl obally. Conpeting for that internal cash to actually get to a
drilling phase 1is incredibly inportant. Every knows the

regul atory phase is inportant, and then there's the next phase:
expl orati on.

4:15: 43 PM

If you're in wildcat areas in that exploration phase, you have a
10- 20 percent chance of success. D scovering hydrocarbon in one
or two of ten wells is considering successful exploration.
Finally, you nove into the devel opnent phase.
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SENATOR BISHOP said it's expensive to do business on the North
Sl ope conpared to any other provinces south of the 63rd
parallel; he had seen a drilling ratio of alnbst 2:1

MR, SWENSON said that was an inportant point and it's just
wonderful to have the geology that we do, because we woul dn't be
able to conpete if we didn't.

4:16: 57 PM

PAUL DECKER, Sr. Petrol eum Ceol ogi st and Manager of the Resource
Eval uation Team Division of Ol and Gas, Departnent of Natura
Resources (DNR), Anchorage, Alaska, started with what production
| ooks like on the North Slope to date saying he would then talk
about how future reserves are estimated. Then he would go from
the nost certain reserves that are actively producing down to
the least certain things that aren't actually called reserves
but resources.

The first chart (slide 23) was an oil production history graph
that showed the Prudhoe Bay unit quickly ranmping up in 1977 with
over 1.5 mllion barrels of oil per day through 1988; that had
been goi ng down ever since. \Wen Kuparuk River, MIlne Point and
Endi cott cane on line, those four together peaked out at over 2
mllion barrels of oil per day, but the Iong slide had begun. In
about 1999 a nunber of things happened: one, critical facilities
sharing agreenents (for some of the discovered resources that
had been waiting for sone way to get into facilities) were
finally reached in the Prudhoe Bay/Kuparuk area. Markedly in
about the year 2000 Alpine and Northstar started up and
flattened out the decline for two or three years. Colville,
North Star, Oooguruk and N kaitchug came on in the later years
and they were in the over 100 - 600 mllion barrel ranges. They,
too, helped stem the decline but not for very long. So, it's
inmportant to do what can be done on the "big dog" at Prudhoe
Bay, which decline dictates the overall picture pretty strongly.

SENATOR M CCICHE asked if Prudhoe Bay production from 1978
t hrough about 1992 or 1993 was fairly normal for a field of that
si ze.

MR. DECKER answered yes; it is representative of the three
phases in any field if you plot it by itself; you have a sharp
ranmp-up initially, a plateau and then a drop off.

SENATOR M CCICHE said he was referencing the steady decline
after 1993.
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MR. DECKER agreed that by then the decline was clearly well
under way. He remnded them that often decline curves are
plotted on a logarithmc scale, but he didn't do that on this
slide so it looks |Iike a concave-up decline.

4:22:05 PM

SENATOR DYSON said Kuparuk was the second largest oil field in
all of North Anerica and the graph showed the nagnitude of
Prudhoe Bay, which is world class. He said the governor was
tal king about getting back to 1 mllion barrels a day, but he
was not optimstic about doing that just based on these fields,
and asked when water flood and other kinds of enhanced oil
recovery (EOR) was started.

MR. DECKER answered that he didn't know the details of all the
Prudhoe Bay enhanced recovery projects, but it was clearly well
under way in 1988 when he started working there. The distinct
flattening in 2006/ 07 was because of an operator began the gas
cap water injection project (EOR) to maintain pressure in the
reservoir and very successfully slowed the decline.

4:24:15 PM

Slide 24 was a graph of cunulative oil production by wunit
starting at zero in 1977 going up to the current 16 billion
barrels (13 billion barrels of which cane from the Prudhoe Bay
unit).

MR. DECKER explained that the departnment turned first to the
f eder al government for the estinmates of in-place proved
reserves. That is because the Energy Information Adm nistration
(EIA) collects information through a questionnaire from both
publicly traded and privately held conpanies every year. The
Division of Ol and Gas does not receive reserves data typically
on fields; however, they receive seismc and well data and from
that they can calculate the state's reserves from production
data. So, this slide represents what they have told the federa

government, but the drawback is that it is tw years out of date
even though it was published just a few nonths ago. In 2010
Al aska-wi de proved reserves were about 3.3 billion barrels,

al nost all of on the North Sl ope.

4:26:43 PM

He said the division is in the process of trying to make its own
estimates from decline curve analysis and he noted that
depending on where points in the production history they
considered were the rate of decline into the future can be
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interpreted very differently (by 1 percent either way). Three
annual decline rates varied from 5.17 percent per year to 7.43
percent per year. Just evaluating those two different decline
rates resulted in a range of reserves estimtes from 2.05
billion barrels to 3.24 billion barrels.

He expl ai ned when you are making reserve estinmates you can't run
the fields all the way down to zero, because they wll not
continue to be produced below a certain threshold and the
threshold rate they chose to truncate everything at was Judge
G eason's estimte of the TAPS low flow rate of 100,000
barrel s/day. So, they made the assunption that when TAPS reaches
100,000 barrels a day the fields wll shut in and anything
gotten out of themto that point will be remaining reserve that
we have today. So, if you think back, the 3.24 billion barrel
upside nunber is very close to what the EIA's nunber would give
you if vyou accounted for the 400 mllion additional barrels
produced after 2010.

SENATOR FAI RCLOUGH said the Judge's analysis was an assunption
not a proven fact and she personally didn't believe it was
accur at e.

MR. DECKER said they had to pick sonmething for their analysis,
because reserves have to be truncated at sone stage. He
expl ained that varying the decline rates from 5.17 percent to
7.43 percent, both of which are justified fromthe data, result
in a range of 1.19 billion barrels of inpact on the estinates.
The through-put estimte was varied plus or mnus 30 percent
(not being sure it was a w de enough range of analysis to | ook
at), but even varying it from an extrenely low flow rate of
70,000 barrels to 130,000 barrels a day at a higher low flow
threshold varied reserves estimates only by 300 to 400 mllion
barrels a day. So, less sensitivity was attached to the |ow flow
estimate to see if anything can be done to flatten it conpared
to the decline rate.

He said the decline rates don't account for projects under
eval uation or things that may or may not happen into the future;
they are sinply based on the existing well stock and the decline
fromthe current production.

4:31: 08 PM

He showed a forecast (slide 27) based on a decline rate that was
calculated from the present back to 1988 when the field peaked
out. If you fit a log linear decline to that for an exponentia
fit to all those data points, then you end up with the nost
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optimstic lowest decline rate of 5.9 percent. Again - just
taking the assunption of the 100,000 barrels a day throughput -
you would reach that throughput in the year 2045. So, basically,
all the area between present day and 2045 suns up to the
exi sting reserves right now of 3.24 billion barrels.

A forecast based on the decline rate based on the data since
2002 (looking at the steepened part of the graph and not the
pl ateau that happened between 1999 and 2002) to present resulted
in an annual decline of about 6.4 percent and the 100, 000
barrels a day low flow [imt would be hit in 2038 with a
reserves rate of 2.41 billion barrels.

Finally, a forecast based on just the last three years of
decline with all the mintenance schedules and everything else
that goes into that aging facility presents the |east optimstic
decline of over 7.4 percent per year reaching the 100,000 |ow
flow rate in 2034 ending up with 2.05 billion barrels of
reserves. He summarized that he wanted to show them the process
of the analysis and the inportance of incorporating uncertainty
into it just like with undi scovered resources.

SENATOR M CCICHE said the chart seenms to show the decline rate
decreasing as the flow rates decrease and asked if he carried
the 5.19 percent decline through to 2045.

MR. DECKER answered that slide was plotted on a |inear vertica

axis and explained that part of the reason they typically show
things on the logarithmc scale (as with the three decline
cases), is that you end up with a log linear fit, which is
mani fested by a consi stent percentage decline year on year.

SENATOR M CCICHE asked if it's easier to slow the decline on a
percentage basis in a 400,000 barrel a day field than it is in a
1 mllion barrel a day field.

MR. DECKER said it's hard for a 400 mllion-barrel field to nake
the same kind of dent on the North Slope over all when the Big
Kahuna i s Prudhoe Bay.

MR. SVENSON added that taking it out of that context and talking
about a 10 mllion barrel field versus a 1 billion barrel field,
the decline rate depends on the nunber of straws in it. So,
stopping the decline rate is going to depend on how rmuch worKk-
over and EOR is done. In a huge field, that neans an incredible
investment - many wells doing all kinds of different things -
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and not so much for a smaller field, which may be just drilling
one or two wells.

4:36: 35 PM

SENATOR FAI RCLOUGH asked if he did an over-laid the qualified
capital credits on the decline curve to see what investnents
were being nade and as well as what taxing reginmes were in place
to see if those had influenced the decline in his three
scenarios. She wondered if they were doing a disservice by
continually being reflective to 1988 and not honing in on 10 or
5 years to |l ook at how "to nove those knobs.™

MR. DECKER said the division's analysis had not incorporated
those or other variables. It is a conplex issue that they hadn't
finished at this point.

4:38:10 PM

SENATOR FAI RCLOUGH asked to |look at whether the tax structure
noti vated change on the decline curve or whether qualified
capital expenditures had either stayed the curve or overal

i nvest nent .

CHAIR G ESSEL said those were great questions that PFC could
probably answer in the upcom ng weeks.

4:39: 37 PM

SENATOR FRENCH said he would bring it up after the neeting, but
he wanted to know the commttee's process for getting questions
on the oil bills answered by experts.

MR. DECKER said slide 9 was about reserves growh by reservoir,
a concept that was portrayed for the North Slope by pools or
participating areas (PA), not at the unit scale.

CHAI R 3 ESSEL asked hi m what "PA" nmeant.

MR. DECKER said a "PA" is the way they manage the |and and the
t hi ckness of the subsurface that is actually contributing to
production in any given pool. Further, he explained that the
idea of reserves growh is not that Mther Nature is actually

refilling our container, but that nore information is avail able
about the fields identifying nore oil with a higher Ievel of
certainty. The nore drilling there is the nore can be proved

definitively and therefore be booked with the SEC. So, the
estimates for any given reservoir or pool typically increase
over tinme as new devel opnent investnments are made. Slide 30
shows that for a few years after discovery they assigned
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something like 7 billion barrels to Prudhoe Bay, but that becane
9.6 billion barrels by the tine they started the field and then

over tine it has grown to over 13 billion barrels (just in the
main |IPA Triassic reservoir). The sane can be said of alnost
every other field on the chart, Kuparuk, for instance. It

doesn't always happen; for instance, the Lisburne Field initia
hel d high hopes, but when it began producing, they realized it
was not as sinple as they had hoped and the reserves were
revi sed downward. But for the nost part, the nore wells the nore

investment the nore oil you are aware of and can book as
reserves.

4:42: 37 PM

Slide 10 broke down the estimated total resource by viscous and
heavy oil. The first category was the largest; the total in-
pl ace viscous and heavy oil on the North Slope (all the
reservoirs, all the formations and units) ranged from 24 to 37
billion barrels. Using a reasonable average recovery efficiency
of 15 percent, 3.6 to 5.6 billion barrels (viscous and heavy
oil) mght get recovered. The estimated ultimate recovery (EUR)
for the six areas wunder active developnent was 1.1 billion

barrels (fromold division data).

4:44. 04 PM

SENATOR FRENCH said 10 years ago they wouldn't have guessed that
shal e would explode and asked if anything was on the horizon
that would give hima glinmer of hope that there is sone simlar
t echnol ogi cal advancenent com ng for heavy oil.

MR. DECKER replied that BP has sone pilot projects; their S Pad
Ugnu pilot at MIne Point, for instance, and he had received
sonme very encouraging information about that work, but he wasn't
in a position to judge their econom c benefit.

4:45: 15 PM
Slide 11 presented a detailed breakdown on where the viscous and
heavy oil reservoirs are; the six active developnents are in

four different units.

4:45: 37 PM

Slide 12 indicated there was 35 tcf/ of discovered gas on the
North Slope, but he was avoiding calling them "reserves,"
because of the uncertainty of their being produced (for |ack of
transportation infrastructure). But for nobst practical purposes,
they are secure in the know edge that there is about 35 tcf of
gas in the existing fields (25 tcf at Prudhoe Bay, 8 tcf between
Pt. Thomson and sonme of the NPRA discoveries and 1.8 tcf
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scattered between nine other fields). However, he pointed out
that the EIA website had a very different nunber of 8.9 tcf of
"proved reserves" which is what the conpanies were reporting to
t hem

MR. DECKER said quite a few discoveries had been made on the
North Slope since the 1940s, but sone have not been put onto
sustai ned production. Slide 13 showed a 2005 USGS I|ist of
undevel oped discoveries organized by geologic sequence. Sone
were going nore towards active devel opnent and he remarked that
in 2005 a lot of projects were on the shelf waiting for things
like oil prices to rise, a gas pipeline and an oil pipeline
infrastructure to spread.

A second list with many of the sane fields was from a 2007 U.S.
Department of Energy (DOE) consultant study (slide 13). It cane
up with sone estimates for many of their wunproduced vol unes.
This is where the departnment does outreach to help new players
to the state to realize that sonme opportunities are out there
that may be becom ng "low hanging fruit."

SENATOR FRENCH renarked that he saw sone nice sized fields and
asked who | eased Kuvlum that was di scovered in 1993 and had 400
mllion barrels of oil.

MR. DECKER replied that ARCO discovered Kuvlum in the Eastern
Beaufort not far from the Hamrerhead discovery that Shell has
renaned [Sevulic]; it is offshore east of Prudhoe Bay where
Shell was actively using its Kulluk rig to drill a top hole in
the federal Quter Continental Shelf (OCS).

4:49: 36 PM

Continuing down the ladder of things from the nobst certain
reserves to the least certain they get to the USGS CrcumArctic
Resource Appraisal (slides 14&15) that ranks Alaska very
prom nently in undi scovered resource for both oil and gas.

He recapped that the North Slope has world class source rocks;
three of which were alluded to in M. Swenson's talk. The
Shublik formation is the oldest, the Kingak formation is
Jurassic age and occurs just above the Shublik, then the Hue and
GRZ are a conbined cretaceous to tertiary-age source rock, the
youngest; all three are very rich and contribute nearly all of
the known oil that is currently in Alaska's big reservoirs.

What's interesting, M. Decker said, is that no one has
previously gone after the oil that was left behind in the source
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rocks and that a significant fraction of the oil never mgrates
out of the source where it was created. That is the idea behind
this kind of play. It's already been noted how successful this
has been in North Dakota and south Texas; shale gas has been
very prolific in quite a few basins in the Lower 48 and
el sewhere. The question has been asked why it has been so |ong
in comng on the North Slope and the answer is that the cost of
doing business in Alaska is higher than the cost of anything
simlar down in the Lower 48, and the shale plays are very cost
sensitive. It is not known whether this is going to be
cormercially viable or not, but they are very pleased that the
first conpany that has tried it, Geat Bear Petroleum has
gotten a couple of their wells down. They have not yet drilled
the laterals they would need or put those on high pressure
fracture stinulation to see what kind of flow rates they would
be able to get out, but they are at |east beginning their
analysis of the rocks they have collected from their first
wel | s.

SENATOR FRENCH asked for sone background on what "assessed
resour ces" neans.

MR. DECKER replied those are ranges of estinmated technically
recoverable oil (not necessarily economc) nade by the USGS. He
mentioned that in some basins one gets the inpression that
anywhere in the basin will be highly prolific and productive
The North Slope Basin is about the size of Mntana and G eat
Bear picked up a half million acres (the maxinmum of it in the
state's lease sale a couple of years ago. They chose pretty
strategically, because their land is just south of the Prudhoe
Bay/ Kuparuk petroleum conplex, but north of the Foot Hills.
Great Bear was pretty open about having consulted the USGS s
estimates of things I|ike thermal nmaturity and source rock
richness as part of their research.

He explained that the first overlay going west to east
represented where the Shublik formation (the source rock) is at

thermal maturity for oil. Another shading indicated where the
Shublik formation has the proper ratio of hydrogen to carbon (a
hi gh hydrogen index) to generate a nice light oil. Another green

highlights the proper thermal maturity w ndow allowing one to
see how Geat Bear's acreage is nicely squeezed into an area
that is rich and at the proper thermal maturity for an oil play,
at | east according to the data that was avail abl e.

4:55:57 PM
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MR. DECKER said that nethane hydrates are the nobst specul ative
resource and a vast quantity of it is locked up in association
with the permafrost where it's basically at the right pressure
and tenperature for the gas to stabilize inside a crystalline
|attice of ice. It can cram 360 fold the density of energy
content conpared to free gas. There is about 590 tcf/gas in
pl ace on-shore on the North Slope, but the extraction remains
entirely experinmental and the recovery factor is still very
unknown. But it is sonmething to keep on their radar screen, but
not something they expect to see commercialized very soon.

SENATOR M CCl CHE asked where the nethane hydrate resources were
concentr at ed.

MR. DECKER replied in this case the 590 tcf were |ocated
t hroughout the entire North Slope, but they had been well
delineated through drilling in the Prudhoe Bay/Kuparuk/ Tarn
region just west of Prudhoe Bay and nostly on state lands. It
also occurs in the submarine environment many places in the
world. But the best to try to nmake that resource productive is
somewhere in the permafrost where it is concentrat ed.

4:59: 06 PM

Chair G essel thanked the gentlenmen for their testinony and
finding no further business to cone before the conmttee,
adj ourned the Senate Resources Commttee neeting at 4:59 p.m
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