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PROCEEDTINGS
9:05 a.m.

PRESIDING MEMBER PFANNENSTIEL: We can
be underway. This is a workshop of the Integrated
Energy Policy Report Committee on Natural Gas
Market Assessment. It is, as you can see, of
great interest to the Commission. We have four of
us here to participate In this. [1"m Jackie
Pfannenstiel, the Commission Chair and the
Presiding Member of the Integrated Energy Policy
Report Committee. To my left is Commissioner Jeff
Byron, to my right Commissioner Boyd. To his
right, Commissioner John Geesman, and to
Commissioner Geesman®s right his staff advisor,
Melissa Jones.

A full agenda that 1 think everybody has
in front of you so why don"t we begin. Ruben.

MR. TAVARES: Good morning,
Commissioners. As you know we have a full agenda
for today. Hopefully we"ll enjoy it. Before we
start some housekeeping items. This workshop is
being tape-recorded and also webcast on the
Internet.

Phone calls, you can make a phone call

to 1-800-857-6618. The passcode is IEPR and the
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leader is Lorraine White. Those on the phone
please i1dentify yourselves for the record when
making a comment or asking a question. And please
put your telephone on mute while waiting.
Otherwise, you know, any noises on your end will
broadcast in the hearing room.

For those iIn the room, the restrooms and
telephones are on the patio to the left as you
leave the front door of the hearing room. Coffee,
beverages are upstairs on the second floor. And
also we are asking everybody to please silence
your cell phones. If you need to make a call
please go outside to the patio.

Agenda, copies of the preliminary report
and presentations are on the table outside.
Hopefully you will get a copy and follow the
presentations. We have scheduled through around
3:30 this afternoon. |If we Finish early we will
leave early but hopefully no later than 3:30.

When making a comment please go to the
telephone, identify yourself and pose a question.

Again, we have the IEPR Committee and
also the Natural Gas Policy Committee with us.
Commissioner Pfannenstiel, would you like to make

a comment?

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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PRESIDING MEMBER PFANNENSTIEL: 1 have
no opening comments. Other Commissioners?

COMMISSIONER BYRON: No.

PRESIDING MEMBER PFANNENSTIEL: No? Go
ahead.

MR. TAVARES: No comments, okay.

First we are going to have Lorraine
White. She is going to make a presentation on how
the Natural Gas Assessment Report actually fits
into the overall IEPR. So Lorraine.

MS. WHITE: Good morning, everyone. My
name Is Lorraine White and I am a program manager
for the Integrated Energy Policy Report
proceeding.

Today"s workshop is a very important
part of the record on which the Energy Commission
will be building the 2007 Integrated Energy Policy
Report. The relationship between natural gas
supplies, price, infrastructure and demand has an
impact on not only the availability of this
resource to meet the needs of consumers but it
also i1s related to the electricity sector, the
effects of the availability of supplies and demand
there as well as price.

As we heard last week the natural gas

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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resources are also an important part of emerging
transportation alternative fuels and has a lot of
interrelationships with other types of energy
markets.

The Integrated Energy Policy Report
requires the Energy Commission to look at, assess
and forecast supply, demand and price for various
energy resources and look at the interrelationship
between those resources and markets.

This particular 1EPR is looking not only
at the electricity market, the natural gas market,
petroleum markets and other fuel markets that meet
the demands and needs of California and the West
but we are also looking at topics related to
efficiency. How these demands actually occur in
California, in particular how land uses are
affecting demand and supply and infrastructure.
Looking at the different alternatives, looking at
emerging technologies, research opportunities.

The drivers that affect cost and what types of
issues we"ll be facing In the future, particularly
in a post-AB 32 world.

From these assessments and forecasts we
are going to be developing policy recommendations

that will be addressing the various types of
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issues exposed by these forecasts and assessments
related to the adequate supplies and resource
provision to California to meet its needs. We
rely on the input of various groups and entities
to ensure that we have a robust assessment and
forecast on which to build these recommendations.
We look to market participants and other agencies
to participate in this proceeding so that we can
come up with the best assessment and forecast as
well as recommendations as possible.

The legislation requires that we revisit
these assessments and forecasts every two years
and iIn iIntervening years develop updates on the
most particular and salient issues of the time.

In this particular instance we have benefited a
great deal from input from various market
participants, cooperative participation by the PUC
and the CA-1SO and we look forward to today
continuing that dialogue.

We are at a critical part in the
proceeding. Right now we are developing a lot of
the draft reports that document the assessments
and forecasts that we are doing. Today"s workshop
is an example of that.

As we refine these reports and

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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assessments with the Input we are getting from
various parties we hold a lot of the workshops to
try and get that input to refine it, to build off
of previous discussions. For example, the March 6
workshop n the staff"s assessment proposal and
methodologies. But then also to produce final
documents on which we will actually craft the
Committee Integrated Energy Policy Report.

In late August we will be publishing
that document and having hearings on that document
in September. With the goal, of course, to have
the whole Commission adopt the 2007 Integrated
Energy Policy Report by October 24.

All of the information we are generating
as part of this proceeding we make available on
the Commission®s website. Any questions or
comments that you might have which you don*t
necessarily know quit how to fit into the record
you can always contact me. Also to get
information about other related topics that the
Commission is looking at as part of this
proceeding. Particularly when it comes to natural
gas 1 refer you Ruben Tavares.

Just for your information and related to

the idea that we are developing an Integrated
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Energy Policy Report proceeding, there are some
other workshops that we will be holding in which
natural gas will be discussed. And in particular
I will draw your attention to the scenario
workshops that are coming up later this month and
in July. That information can also be found on
the website.

IT there"s any questions 1°d be happy to
answer them. Thank you.

MR. TAVARES: Okay, so what is the
purpose of the workshop today? As you know we are
presenting a preliminary assessment report on
natural gas and we are soliciting comments and
suggestions from the public and the Commissioners
on our results. We, the staff of the Energy
Commission, iIn conjunction with contractors and
consultants, we developed this forecast. So we
are asking for all your suggestions and comments.

As Lorraine mentioned a few minutes ago,
we are going to put together the final report. We
are planning to have the report by the end of
July. Then there is going to be another
proceeding by the middle of August. We are going
to try to integrate, you know, the results that we

have on natural gas with the scenario project.
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8
But we will talk a little bit more about that, you
know, by the end of this workshop.

On March 26 of this year we conducted a
workshop. It was a staff workshop to request
input on the staff"s assumptions that we were
planning to use in our model. The model that we
lease from Altos is the North American Regional
Model , Gas Model.

And we received some comments and we
discussed these comments with the Commissioners
and some of the advisors and we incorporated some
of those comments into our results. So what you
use today is going to be a reference case that we
developed given those assumptions. So we are
asking again for more comments today on our
results.

As a difference from the past, in the
past we had more or less a single point forecast
in our natural gas assessment. In this 2007
natural gas assessment we are putting less
emphasis on a point forecast and more on some
alternatives. Again, our assumptions and inputs
are just the set of assumptions that we think are
the best. However, those assumptions and those

variables can change and i1f they change our output

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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will change.

As 1 mentioned before we used NARG, the
North American Regional Gas Model, to develop the
reference case. To determine demand, supply,
infrastructure and prices of natural gas.

Staff also used the NARG model to run
four different sensitivities. In other words we
just modified one variable to see what kind of
results we would get. We had four of them, two on
the oil price, one was using the high oil price
another one low oil price, and two additional,
LNG, liquified natural gas, one facility 1in
Southern California and another one in Oregon.
Those were separate, separate sensitivities.

We also received assistance from RW
Beck. They helped us analyze the assumptions and
variables that we had in our reference case an
they gave us some potential alternatives. And we
will have a presentation this afternoon on, you
know, what are those alternatives and
uncertainties involved iIn forecasting, again,
demand, supply, infrastructure and prices of
natural gas.

The Commission also hired Mr. Jim

Jensen. He is a very well-known expert on

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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10
liquified natural gas. He is going to make a
presentation this morning on the current status of
worldwide natural gas supply, demand and
transportation cost.

Mr. Jensen developed the base case, what
he calls reference case scenario, and two
alternative scenarios. One, a high scenario
reflecting market optimism on liquified natural
gas, and a second scenario reflecting concern on
the supply side of liquified natural gas.

Our First presentation is going to be on
liquified natural gas and Mr. Jim Jensen is going
to present his results of a study that he
conducted so far. So, Mr. Jensen.

MR. JENSEN: Good morning. 1 am pleased
to be invited here this morning to discuss the
study work that we have done for the Commission on
liquified natural gas, a topic that, of course, 1is
of great deal of interest today.

until the mid-1990s world LNG trade was
really defined by two characteristics. It was
largely Pacific Basin trade. As recently as 1994,
77 percent of all LNG supply originated in the
Pacific Basin, 74 percent of all LNG demand was in

the Pacific Basin. In fact, interesting enough at

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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11
that point the gas utilities in Tokyo, Osaka and
Nagoya accounted for half of world LNG trade.

But that began to -- The second part of
the pattern was that it was based on long-term
contracts which were essentially destination
inflexible. They linked specific buyers and
specific sellers and you knew where the stuff was
coming from, you knew where It was going.

But that whole pattern began to change
in the late 1990s. Demand began to surge as gas-
poor countries such as Spain, Turkey, China, India
got iInterested in gas-fired combined cycle
generation and looked to LNG for gas supply.

And at the same time you began to see
the, you began to see the traditional consumers 1in
North America and Europe finding the limitations
on their traditional sources of domestic and
pipeline supply. So they became interested In LNG
as well. This brought forth a burst of new
capacity additions which came in in the Atlantic
Basin and in the Middle East.

Basically the demand increases have
changed the structure as well. The traditional
long-term contract fell victim to the worldwide

restructuring of the gas industry. The

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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12
traditional contract was based on the assumption
that it was a sharing of risk between buyer and
seller. And the comment was essentially, the
buyer takes the volume risk by absorbing a take or
pay contract, the seller takes the price risk in a
price clause. And that essentially was risk-
sharing mechanism.

As North America restructured its
industry, deregulated and went to gas-to-gas
competition it became almost impossible to sell an
oil-link contract in a gas-to-gas competitive
market so that structure really went by the
boards. And it has gone by the boards in the UK,
which has also restructured its industry.

But that has had a subtle effect because
in a sense what has happened is that if you link
the long-term contract price clause to a gas
market indicator like Henry Hub in the US or to
the National Balancing Point in the UK, it makes
it much simpler for the buyer to absorb risk
because 1f he doesn"t like the cargo when it
arrives he can turn around and sell it in the
market.

So risk has migrated upstream to the

sellers. And the sellers have responded in many

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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ways by a new form of operation in which
essentially they contract, what 1 call self-
contracting for supply at the well head, and they
move i1t through their own outlets downstream. So
in other words, a shell having participation In a
particular LNG plant will essentially buy the
stuff off that and move it to its affiliates in
the US or Europe.

A small, short-term market has
developed, a spot market, maybe 12, 14 percent of
total. And the fact that the self-contracting
exists means that the sellers are much more able
to move volumes to the markets that want it. For
example, ABG has access to capacity in Trinidad,
it has access to capacity in Egypt, it has
terminal capacity that it controls in the US, it
has terminal capacity that it controls in the UK,
and it can look at the National Balancing Point
price or the Henry Hub price and decide where to
divert its internal supplies.

What that has done essentially is
created a much more Fflexible and global market.
The Pacific Basin is not really quite a part of
that yet, and yet because the Middle East is the

center for shipping east and west, in effect what

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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you have is a price arbitrage between the Pacific
Basin market and the Atlantic Basin market via the
Middle East. So what we now have is a global gas
market in which pipelines compete with LNG and the
price signals are moved around the world by LNG
pricing.

The current outlook for LNG has become
highly uncertain because of a number of reasons.
First of all there is an unexpectedly sharp
increase in demand, particularly in North America,
Spain and the UK. These markets decided they
wanted LNG fairly quickly and the demand increased
very rapidly.

At the same time the normal lag in
putting projects together, including approvals and
plant construction four years or more meant that
supply could not respond quickly to the increase
in demand. And what we have essentially had,
we"ve created a shortage, a worldwide shortage of
supply because of the lags between demand and
supply.

The fact that the surge in plant
construction came about essentially overwhelmed
the capability of the sophisticated design

constructors and equipment suppliers who supply

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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the business and what we have had is an almost
unprecedented iIncrease In costs.

It was fashionable until several years
ago to talk about the fact that LNG costs were
steadily coming down. And at that point it began
to look as if the target was something like for an
LNG plant, $200 of capital cost per ton of
capacity. Now people are talking $400 to $600 a
ton as the norm but it is a very uncertain and
very unstable market.

And there are several projects that have
come In either with cost overruns or for new bids
that range between $1,000 and over $1,200 a ton, a
very dramatic increase iIn costs. | mean,
essentially what"s happened, there are a limited
number of people who know how to do these things
very well and they don®"t answer the telephone
anymore because the demand is so high. And this
has caused, obviously, some very serious problems.

The fact that we have had a sharp rise
in oil and other energy prices raises questions
about demand response. Are we going to get demand
elasticity, are we going to get a fall-off in
demand so we"ll forecast change. And also what

happens to interfuel competition? Coal has not

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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responded, for example, in China at nearly the
rate that gas has responded. So if you look at
the Chinese demand you say, how is the balance
between gas and coal in China been shifted?

The political reaction to global warming
and how it will affect competition between coal
and gas for power generation. An important
indication of China. China is now about to pass
the US as a carbon emitter and obviously a lot of
that is because they use coal for power
generation. But at the moment with the prices
what they are the Chinese are economically
dedicated to coal. And until they decide to clamp
down on coal use gas will be affected.

And then there are the questions of
geopolitical issues that will determine when and
how LNG projects will go forward in supplying
countries. And those are very important issues.

And finally, LNG is sensitive to small
changes in the world"s gas supply/demand balances.
Essentially it is a small part of the gas supply/
demand balance. And In a country importing LNG,
iT there is a small change 1n a little bit of LNG
and a lot of domestic production, like in the US,

a small change in either demand or supply not

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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matched by the other has a very powerful levering
effect on the demand for LNG. All of these cause
uncertainties that are things you have to deal
with.

My study addressed these issues by
utilizing three illustrative scenarios: First a
base or reference case, second a high case
reflecting earlier market optimism, and third, a
low case reflecting concerns about supply.

Forecasts in the early 2000s tended to
be very optimistic about the demand for gas and
particularly about LNG. IFf you can generalize
about forecasts iIn the middle 1990s, world
forecasts tended to become much more optimistic
about natural gas as the enthusiasm for gas-fired
power generation took hold.

And at that point the assumption was
that there was for countries that had domestic
supplies, significant domestic supplies like the
US or like parts of Europe, that there was enough
domestic supply to absorb or to handle this
increased growth and demand. So at that point if
you look at, for example, the EIA projections of
the US, LNG did not play a big role in their

estimates in the late 1990s.
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Then as concerns for supply began to
develop the forecasts tended to continue the
growth and demand but assumed that LNG would
replace the loss of local supply. So there was a
big Increase in LNG forecasts. A lot of optimism
about LNG.

More recently with the iIncreases in
costs and with the facts that prices are much
higher and people are not certain how things will
go ahead, there has been a tendency to scale down
both demand estimates and LNG forecasts. My high
case assumes that the old optimism is still right.
My low case, we"re transferring a lot of the new
supply to countries that have geopolitical or
technical issues. And i1t assumes that some of
those may turn out to be difficult to deal with
and so the low case is pessimistic about supply on
that basis.

And here simply are the three scenarios
showing the earlier LNG optimism, the base case
and the current long term supply concern.

For at time, as | say, LNG costs were
declining and i1t was assumed that the trend would
continue and stimulate LNG trade. But that trend

has been dashed by the cost increases from the
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overloaded project industry.

And to illustrate why it"s such a
problem it is interesting to look at what I would
call the order book. In this business where
you"re looking, the plants that are underway now
may not come on, some of them will not come on for
four years. You can kind of look four years ahead
and treat the next four years as the order book.
In other words, the projects that are due to come
on In the next four years are already in the train
so they are a part of the order book.

And if you look historically at the
order book pattern going back in time, each of
these years shows the plants that were designed to
come on stream for the following four years. You
can see how sharply that has increased and caused
tremendous problems in terms of the supply
characteristics of the industry.

Now 1 have maintained some internal,
what 1 call cookbook models of LNG economics so I
can run them In any project that 1 want to and 1
have them back In time so it is possible for me to
sort of reconstruct the history of what 1 would
have thought at periods in time in the past. And

this slide simply shows you the -- there we go.
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This slide shows you an estimate that 1 might have
made for a movement from Australia to Southern
California In 1996 showing liquefaction costs,
tanker transportation costs and regasification.

But costs were coming down. That"s the
estimate that might have been made in 2000 with a
significant reduction in cost. By 2003 it was
down again. But as you can see in this estimate
it has gone right back up again. Most of the
increases in the liquefaction costs because
tankers have not been so badly affected.

Now 1 would have to say that is highly
speculative because 1 talk to a lot of people in
the industry and nobody can agree what has
happened to costs. And 1 would have to say that
my estimates are probably on the conservative side
because 1 do not believe that a dramatic increase
such as we have had necessarily carries forward to
the long term. But the current feeling in the
industry is that their prices are even higher.

But as you can see, speculative or not, the idea
that costs are declining Is now gone.

ASSOCIATE MEMBER GEESMAN: Were those
for actual estimates that you made over the period

of those 11 years or is that you constructing
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today what you might have said in each of those
years?

MR. JENSEN: Yeah, 1 mean 1 have the
models. 1 have the assumptions of the model at
the period so I ran the 1996 estimates, | ran the
2000 estimates, | ran it in my current model.

It"s the same model but 1 say, what did 1 assume
in 1996, what do I assume in 2000. It"s
essentially done that way.

ASSOCIATE MEMBER GEESMAN: Then youT®ve
adjusted those all for 2007 dollars?

MR. JENSEN: No. They"re essentially
dollars, pretty much dollars of the day.

ASSOCIATE MEMBER GEESMAN: Okay.-

MR. JENSEN: Okay. Where will the LNG
come from? Resources, technology and geopolitics.
The world"s reserves of natural gas are very large
and the resource base is large. More than
adequate to support gas trade far into the future.
And 1 would have to say that | see no supply
problems i1n supporting any of my three scenarios
out to 2020.

But of those reserves many of those
reserves are either already committed to existing

methods such as domestic markets or committed on
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international trade. And a big block of those
reserves are what 1 call deferred reserves. They
are reserves that are associated with oil
production. They may be gas dissolved in oil in
Saudi Arabia that is not going to be produced
until far into the future. They may be big gas
caps iIn lran that aren"t going to be tapped
because they would affect oil production levels.
They may be gas going in for re-injection.

But despite all of that a very large
percentage of the reserves are still available,
are uncommitted. Roughly slightly more than half
of the world"s reserves are not committed to any
other use so there are very large reserves,
reserves now existing.

But 84 percent of the reserves that are
uncommitted are located either in the Middle East
or in the former Soviet Union and there are
geopolitical or technical issues for both regions.

To stress the geopolitical questions.

IT you look at 1998 when the LNG business began to
take off and look forward to about 2012, which is
really sort of in train with projects that are
going forward, five countries accounted for 75

percent of world LNG supply.
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They are Qatar, that itself represents a
third of the total, they are Egypt, Trinidad and
Nigeria, each of which is about ten percent, and
Australia slightly less. So those five countries
all represent the increase in LNG liquefaction
capacity between 1998 and 2012.

In my forecast looking out from 2012 to
2020, in my base case there are fTive countries
that represent 75 percent of it but three of the
countries that are on the first list have dropped
from the second list.

Qatar is gone because Qatar has decided
as a matter of policy that once the current major
expansions are complete they are going to sit and
wait for awhile and see what to do and it is not
clear when they"ll come back online. Trinidad is
a small country. 1t has only a limited amount of
area to go looking for gas to support the kind of
growth that it"s had. And Egypt may come back, it
depends on how Ffact exploration goes there.

But the countries that have substituted
those three countries are Venezuela, they are
Atlantic Russia and they are Iran. And so iIn a
sense you have raised in each of those countries

geopolitical issues that really aren®"t concerns in
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the first one.

And 1°d have to say that the leading
country iIn the out years is Nigeria. And if you
look at Nigeria at the moment what you see is
tremendous civil unrest to the point where bandits
are capturing people off rigs. Some of the major
companies have shut-in their production for
months. It is not an environment that is
conducive to large, up-front capital expenditures.
So these geopolitical issues obviously are a part
of looking forward.

Now obviously when 1 do the difference
between the base case and the low case 1 am much
more concerned about those. When 1 do the base
case | assume that today"s politics don"t last
forever and 1 think that"s a reasonable
assumption.

The Pacific Basin markets have been
extremely tight in part because of Indonesia.
Indonesia has been until quite recently the
world®"s largest LNG supply but it is now the sick
man of Asia. It has very big political problems
and geological problems and at the moment it is
failing to deliver on its contracts. This year

the expectation is that Indonesia will be ten
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percent below its contract commitments to Japan
and 1t is In the process of buying spot cargos
from other countries to honor its contract
commitments.

But a lot of the future supply in the
Pacific Basin will come from Australia, both from
Western Australia and the Timor Sea.

Indonesia will be a mixed bag because
they are having trouble with their existing plants
but they seem committed to go ahead with
expansions such as Tangou, which is going forward.
So there will be growth but there will also be
shrinkage there.

But if the Pacific Basin supply is
limited a lot of the future supply for Pacific
Basin markets will have to come from the FSU or
the Middle East.

Russia®s Sakhalin Island has a great
resource potential but geopolitical issues have
raised questions about how much will be made
available beyond the Sakhalin 11 Project, which is
the Shell project now under construction.

If you followed the press, Sakhalin 11
by Shell has had what the economists call the

world®"s greatest private capital cost overrun in
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history. Originally budgeted at $10 billion it is
now budgeted at $20 billion and Is expected to go
to $23 billion. That has led to a lot of dispute
between the Russians and Shell.

A lot of other issues are involved
including the geopolitical ambitions of the
Russian administration. But the fact of the
matter is that Gazprom has now assumed the
operating control from Shell in Sakhalin 11. It
is going to go forward but obviously the old role
was changed. And that question is, how will
Sakhalin develop in the future?

Now Russia has major policy issues that
have to be resolved In Western Siberia and the
Offshore Barents Sea. They have traditionally
been a pipeline supplier to Europe. They have now
become interested in diversifying both into LNG
and into moving into the eastern markets such as
China. And so the question of how that policy
develops will affect the amount of LNG that is
available.

This sort of is a map of the major
export basins of the former Soviet Union. Nadym
Pur Taz up here in Western Siberia iIs essentially

the workhorse of Europe, of the European supply.
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Russian exports to Europe, to continental Europe,
amount to about 25 to 30 percent of the total and
Nadym Pur Taz is where the bulk of them come from.

It has the world®"s second and third
largest gas fields but they are now in decline.
They brought a new gas field on line recently.
There"s still a lot of gas there. 1It"s only the
decline is the equivalent of two billion feet a
day per year. That"s roughly the equivalent of
LNG exports out of Algeria.

The issue that people have been looking
at 1s will the Russians be willing to expand based
on Nadym Pur Taz. There is gas there. Or do they
want to move to some of the other gas that they~ve
got which is the Yamal Peninsula or offshore
Barents Sea in Shtokman. That would enable them
to diversify their supply sources. There are very
large reserves there.

The Russians have made enemies,
unfortunately their biggest customers in Europe,
partly because of the political problems with
Ukraine interrupting supply, the fact that they
refused to open their -- to create open access to
let independent producers compete for markets in

Europe.
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And as Europe has been tending to move
to LNG as a diversification option, when the US
got interested in LNG, it began to look as if the
-- to the Russians as if the Russians had a
diversification option in LNG to the United States
out of Shtokman. They originally were talking
about moving the Yamal Peninsula down into the
continent, then they got interested in Shtokman.
Now Shtokman is 300 miles offshore Murmansk under
shifting ice so it is a technological problem as
well as a political problem.

More recently they seem to have backed
off that. They have backed off cooperation with
the companies, they have backed off interest in
LNG and it"s not clear which way they go. But if
they decide to go the comfort way to pipelines
that will affect LNG supply and will affect the
way In which the relationships between the
Europeans and the Russians proceed.

The other interesting question of course
is that when you go to international meetings and
see Russian presentations they envision some sort
of a pipeline system that runs from Sakhalin
through Irkutsk up to Western Siberia that will

feed Asian markets. Now Irkutsk is the big gas
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field that is expected to come into China.
Difficult negotiations between the two countries.

IT Sakhalin is linked and they decide to
go the pipeline route out of that link that will
affect the amount of LNG that is available out of
Sakhalin. So that is not, clearly not a question
obviously resolved as yet.

You might have seen in the press that
the problems that existed for Shell in Sakhalin
are now beginning to surface with BP in Irkutsk.
Suggesting what worries a lot of people, that the
Russian policy is to take control of all its gas
and i1ts gas exports and eliminate the role of the
companies In trying to decide where the stuff
goes.

The Middle East will be the dominant
incremental supplier in the Pacific Basin between
now and 2020. But 61 percent of the Middle East"s
uncommitted gas is In a single gas field shared by
Qatar and lran, the north field in Qatar, the
south part is in lran.

And if one includes the additional
uncommitted gas in lran, those two countries
account for nearly 90 percent of the uncommitted

gas iIn the entire Middle East.
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Qatar has declared a moratorium on
further LNG expansion beyond 2012 and Iran is
under iInternational sanctions.

Qatar™s caution plus lran®s geopolitical
constraints thus make i1t difficult to project the
quantities and timing of additional Middle East
supplies beyond 2012. Everybody expects it to be
important but it is very hard to figure out how
you schedule it given these questions.

Okay, the demand projections. While
Northeast Asia once dominated LNG trade it is
being surpassed by the Atlantic Basin.

Construction underway will provide a
bulge 1n supply. And 1 think because the market
is undersupplied that will be met by a bulge in
demand and so my reduced growth rates take place
after 2012.

By 2020 OECD Europe in the Atlantic
Basin will provide the largest regional market,
although 1f you combine the Atlantic and Pacific
North America it iIs somewhat larger.

And Europe provides a very strong market
in the high case, but in the low case i1If there is
less LNG the assumption is that you are able to

depend much more on pipeline supply. Northeast
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Asia is pipeline dependant for interregional

trade, North America is LNG -- I"m sorry, let me
say that again. Both Northeast Asia and North
America are LNG dependant for international/
interregional trade. Europe has the pipeline
option. So you would expect in the low case to

see much more pipeline supply and much less LNG.

And here are simply the base case
projections showing Pacific Basin, Atlantic Basin.
And 1 include the Indian Subcontinent really in
this Middle East sphere or influence.

Supply projections: With Qatar leading
the way, Middle East supply will grow rapidly
between now and 2010. Thereafter growth will be
more modest. Australia is growing rapidly in the
Pacific Basin, Southeast Asia is not.

The Atlantic Basin will benefit from
major additions in North and West Africa,
particularly in Nigeria. Soon lran in the Middle
East and Russia in the Atlantic Basin will become
important exporters during the latter part of the
forecast. And here is the supply projection. And
as you can see the shifting of balance between the
various regions.

In conclusion, in all three studies,
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scenarios In the study, LNG demand will experience
high rates of growth.

There are substantial uncertainties in
the way in which demand will develop and will be
supplied.

The way in which world gas demand
responds to a high energy price/high cost
environment will be an important determinant of
how much LNG will be needed.

And the rate at which supply will be
made available will depend in large measure on how
suppliers deal with the technical, economic and
geopolitical uncertainties in some of the future
supply options.

MR. TAVARES: Are there any questions,
Commissioners? Any questions from the public?

COMMISSIONER BYRON: Yes, Ruben.

MR. TAVARES: Okay.

COMMISSIONER BYRON: There was a great
deal of information. Would you give that
presentation again, please.

(Laughter).

COMMISSIONER BYRON: 1 saw the longer
version as well, it was very good. Just a couple

of questions that are related, at least 1"m going
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to relate them. The first is, and maybe you
covered this. But with regard to liquefaction or
the sending and the receiving terminals. 1Is there
an imbalance there at this time, or as you say in
the booked projects, we do have a shortage of
liquefaction right now?

MR. JENSEN: Yes, we do have.
Essentially it"s a tight market. There is not
enough liquefaction capacity to meet demand, that
has been the case. That may be softening. And in
fact the sort of common view on the street is that
the market is tight and will stay tight forever.
My calculations say that this surge of supply that
is coming on in 2009 and 2010 may in fact create
quite a surplus during that period.

Now when you look at capacity for
regasification terminals, that"s a very complex
issue. The reason is that capacities are stated
by people in different ways. [In a regasification
terminal the gasifier is fairly cheap as a part of
the terminals and it is very easy to over-size it
if you have an intermittent demand. You can use
it for peaking but the capacity of the storage
tanks and the capacity of the pier to handle

tankers may limit how much of that capacity you
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could use over the year.

So people talk in terms of peak capacity
and people talk in terms of annual or sustainable
capacity. And the trouble is everybody"s
international figures add apples and oranges, they
add both. 1If you look at Japan, their peaking
capacity -- they report on a peak basis and they
have 30 percent capacity factor. They buy on a 90
percent take or pay contract so obviously their
annual view iIs at 90 percent. So it is very hard
to say whether, what the capacity relationship is
in receipt terms.

COMMISSIONER BYRON: Thank you. Given
the demand by region projections that you show and
the increasing Pacific demand, and I"m not sure if
you re able to answer this. But if we only look
at the supply and demand situation throughout the
world that you have indicated would it make sense
for us to look at a different model for the way we
develop LNG receiving in the Pacific Region of the
US? For North America 1 should say. For
instance, would it make sense for utilities to
perhaps get in the business of procuring long-term
contracts of LNG and perhaps even building LNG

terminals?
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MR. JENSEN: The Pacific market is a
totally different market contractually than the
Atlantic Basin market. The Atlantic Basin market
with the UK on one side and North America on the
other side, gas-to-gas competition, contracts have
totally changed, the battle line between the
European oil link contract pricing runs down
through the North Sea. How that will be resolved
will take place iIn time.

The Pacific, the Pacific Basin is still
very much a long-term contract, fairly inflexible
system and will be very slow to change. To the
extent that you"re part of the Pacific Basin
supply 1t suggests that it may be in your interest
to be somewhat more conservative than the market
enthusiasts would suggest, if you know what 1
mean. Because it may make much more sense to have
long-term contracts.

At the same time arbitrage in the
Pacific will be a much more difficult issue
because In the Atlantic you have got supply on
both of the Atlantic, you"ve got markets on both
sides of the Atlantic. In the Pacific you do not
have an American Pacific supply to arbitrage. And

if you"re shipping LNG from Indonesia to Japan and
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all of a sudden an option to make a spot cargo
develops to ship one to North America, it takes
three times the tanker capacity to ship the same
amount of stuff. So it is not a very good
arbitrage market.

I don"t know that that"s answered your
question but I think long-term contracts will be
more iImportant for you than they might be for
somebody iIn the east.

COMMISSIONER BYRON: Thank you,

Mr. Jensen.

MR. JENSEN: And if they“"re utility-
oriented that"s -- a utility may be better able to
write one than a merchant.

COMMISSIONER BYRON: Okay, thank you.

PRESIDING MEMBER PFANNENSTIEL: 1 have a
question about your projections of worldwide
demand. You show the demand in China growing, and
in fact growing considerably over what i1t is but
it still ends up being a fairly small iIncrement in
worldwide demand. [Is that because of the coal in
China and your assumption is that China will meet
its economic growth largely on a coal basis rather
than on a natural gas or LNG basis?

MR. JENSEN: 1It"s a very interesting
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feature that if you look at the national demands
in places like China or India, they anticipate
much higher LNG or gas utilization, and by
implication LNG, than do the EIA or the IEA.

Those international groups are much more
skeptical. And I have to say 1 belong to the
skeptical camp because the assumption is that
people who haven®t been iIn the business don"t
understand how complicated it is to do it and
that"s where the skepticism comes from.

I had an interesting experience earlier
this week because Stanford has been running a big
project jointly with the Chinese and the Indians
and they had a readout in Palo Alto of some joint
study work and so 1 attended that. It was very
interesting because listening to the Chinese and
the Indians talk, 1 came away concluding that
skepticism was well in order. One of the Indian
men from the planning commission said, well if LNG
gets down to $4.50 it will take off. And 1 looked
at that and 1 said, good luck, you know. And 1
think that"s kind of the --

PRESIDING MEMBER PFANNENSTIEL: So the
skepticism is not based on the fact that the

Chinese will limit coal in any fundamental way.
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It is much more on the political dynamics or even
the institutional dynamics of trying to commit
that much capital to China.

MR. JENSEN: Interestingly enough there
have been at least four recent pricing mechanisms
going on in Asia. The traditional one which went
on for a long time was very inflexible and very
stable. The Chinese broke the mold in the late,
what, about five years ago with the Guan Dong
contract with the Northwest Shelf and the Fujian
contract with BP in Tangou.

At that point you had three people eager
to put LNG into the market. You had the Northwest
Shelf wanting to expand, you had Tangou and
Sakhalin Il wanting starter contracts, and
everybody saw glitters of growing Chinese demand
in their eyes and they cut the prices. And there
was a real drop off in price.

At that point the Chinese were looking
at a sharply cheaper LNG supply relative to coal.
And it is still overpriced relative to coal, And
they started getting enthusiastic. Now of course,
all prices have gone through the roof so that
dynamic has changed.

And 1 must say | think until they decide
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that they want to limit carbon, and there is no
evidence that they are there yet, it seems to me
LNG, conservatism about LNG supply demand in China
and India is warranted.

PRESIDING MEMBER PFANNENSTIEL: That
actually was my next question. In your
projections are you assuming kind of a status quo
in terms of carbon? Internationally you"re not
really assuming that either the US or China or
India or anybody else makes a major commitment to
restricting carbon and therefore looking for some
non-coal basis?

MR. JENSEN: Yes, 1 don"t think I"ve
assumed any dramatic change in policy evolution.

PRESIDING MEMBER PFANNENSTIEL: Thank
you. Other questions from the dais? Susan.

ADVISOR BROWN: I wish -- Mr. Jensen,
thank you for your presentation, that was
exceptional and very instructive. Would you
comment on global natural gas extraction drilling
activity and how that factored into your supply
forecast.

MR. JENSEN: Basically the gas business
is on a net back basis, it Is not on a cost of

service basis. Net back basis simply says that
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however you have determined what market prices are
the sellers look to the market for the price and
deduct the costs of regasification, tanker
transportation and liquefaction to get a net back
at the wellhead. And what happens is they decide
whether the economics of investment are plus or
minus.

And 1 do not look at costs at the
wellhead. There are two big problems when you try
to take it back to wellhead costs. The first
problem is that most of the world"s gas fields
today that are used for LNG are rich in gas
liquids, often gas condensate.

In many of those cases, and that is true
of the North Field and South Pars, the value of
the liquids is so good that it would justify
flaring the gas to produce the liquids without any
question. And I always call that negative
opportunity cost gas because nobody will let you
flare it, you"d have to reinject it if you had no
market for 1t. So the costs may be negative in
effect, that"s what 1"m saying.

The second problem is that we"re In a
world in which the tax take, the tax regime of the

host government is negotiable and governments are
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going to decide how much of that they are going to
take themselves. And one of the interesting
things, you assume when prices go up automatically
what happens is that there iIs a bigger incentive
to invest. There is a period of time when the
governments decide they have been had and they
want to renegotiate terms. | mean, that"s what 1is
going on in oil in Venezuela, it"s going on in gas
in Trinidad, the terms of trade change.

So you"ve got the tax take, which to the
international industry is a real cost, although it
is not a true economic cost, and you have got this
problem of byproduct credits and liquids. So I
stay away from looking at costs directly.

PRESIDING MEMBER PFANNENSTIEL: Other
questions here? Questions from the public?

MR. HONG: To follow up on your --

PRESIDING MEMBER PFANNENSTIEL: Excuse
me, IF you have a question you need to go to the
microphone and identify yourself. You need to
come up to a dais.

MR. HONG: Hi, I™m Bevin Hong with
TransCanada.

MR. JENSEN: Okay.-

MR. HONG: To follow-up on your issue on
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net backs and how a supplier looks at that. How
would they look at the Western United States in
that regards in your whole stack of potential
places to supply natural gas or LNG?

MR. JENSEN: Well, I mean essentially to
the extent that contracts are still being written
what is going on worldwide iIs a transition or
evolution of contract terms that hasn"t really
settled out totally.

In the US what seems to be happening is
that for the Atlantic and Gulf Coasts you are
beginning to escalate to Henry Hub but youT"re
taking a percentage off of it. In other words
you"re essentially having a term that is based in
some percent of Henry Hub so it"s directly
escalated. That implies that there is a basis
differential relationship.

I don*"t know how the contracts have been
written out here. 1 think 1t would be very
difficult to do because you in theory want to
escalate to what you thought the market was out
here but obviously the basis differentials had
been variable. 1 mean, they"ve gone from plus to
substantially minus and they may go back to plus

again. So how you write that contract 1 don"t
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know and I am not close enough to know what the
people who are writing them have done, so.

PRESIDING MEMBER PFANNENSTIEL: Thank
you. One more.

MR. COWDEN: Hi, Bob Cowden, PG&E.

I see that you have a large growth in
Australia in supplies between 2010 and 2015 and 1
just wanted to get your take. Do you see that
supply serving the US West Coast or is most of
that supply staying on the Asian-Pacific market?

MR. JENSEN: Well 1 think what"s really
happening, of course, is that with the real
problems in Indonesia there is a supply shortage
out there. What"s happened is that Arun, which is
in Western Sumatra, it was the Mobil project,
arguably the most profitable LNG project the world
has ever seen or will ever see, is now running of
out gas.

Its in Aceh province where there has
been rebellion so the idea of trying to find
another gas source to keep the plant alive is not
on the table. The Indonesian government has been
robbing gas that"s supposed to go to the plant for
Tfertilizer to try to keep the locals happy. So

Arun, everybody assumes Arun will be shut down in
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several years.

Bontang in eastern Kaliamantan has a
fair amount of gas but the trouble is the gas is
owned by one group of people who are later comers.
The earlier trains are running off gas and nobody
has quite figured out how to put the surpluses
offshore together with the stuff onshore. And at
the same time Indonesia is taking Bontang gas for
fertilizer.

The assumptions -- The Indonesians are
basically saying, when their contracts come up for
renegotiation, and they are very close to
expiration because they were written a long time
ago, they are not going to be renewed at the level
that they were before. So what you are doing is
you are creating a gap that Australia can readily
Fill as Indonesia drops out. 1 think that"s the
game that is being played.

Clearly 1T a West Coast market develops
they would be interested in that as well but at
the moment 1 think the game is much more trying to
replace Indonesia and handle growth in the
Pacific.

PRESIDING MEMBER PFANNENSTIEL: Thank

you, Mr. Jensen. Excellent presentation.
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MR. JENSEN: Okay.-

MR. TAVARES: Any more questions for
Mr. Jensen? Unfortunately he is going to leave
before the workshop is over so if you have any
questions this is the time. Go ahead, sir.

DR. ARTHUR: Dave Arthur, City of
Redding. In your judgment is there more or less
or about the same political risk associated with
reliance on oil or reliance on LNG?

MR. JENSEN: They"re different. One of
the interesting things about LNG is that if a
project gets done and there iIs a contract the
experience with some big glaring exceptions, the
Algerians back in the 1970s, those contracts get
honored. 1 mean, it"s a very interesting thing
that Indonesia has made contract commitments and
is still honoring them even though it is costing
them money to buy spot cargoes in the market.

So there are clearly risks there but
they"re different kinds of risks than oil. I™m
not sure I can say which one is more or less
risky. You"ve got to go in with your eyes open.

MR. TAVARES: | saw another hand. Come
up to the podium here.

MR. SCHILLER: Steve Schiller with the
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University of California.

Following up on Chairman Pfannenstiel”s
question on China and coal. 1f 1 understood your
answer correctly you were saying that you are not
assuming that China would change how it does its
power production. But should China decide to
convert more to natural gas as a basis of post-
Kyoto treaties, for example, could LNG be a major
supply source for that? What would be the issues
associated with China using more natural gas for
power. Thank you.

MR. JENSEN: Well obviously if they, 1
mean clearly if China clamps down on carbon it
will have a powerful effect on LNG, there is no
question about that. But it will also have a
powerful effect on the economic price. And | am
not talking about politically controlled prices,
which China plays a lot with, but the economic
price of power.

You cannot generate -- | mean, gas in
China i1s relatively expensive and coal is
relatively cheap. If you move from coal to gas
you have really jacked up the price, the economic
price of power. So I assume there will be some

sort of a demand/response to the growth of
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generation. But clearly it will have an important
increase in the demand for LNG.

COMMISSIONER BOYD: Mr. Jensen, to
follow-up on that. 1"ve been sitting here
agreeing with your conservative view of the
Chinese, having spent some time there In the past.
Even though they like to brag that their form of
government allows them to make iInstantaneous and
quick decisions and move they struggle with
infrastructure issues.

And in light of my feeling that that is
a big problem with the Chinese and your last
response about the ability to jump back and forth
between coal and LNG, do you feel even if they
made, strangely, a decision to crack down on
carbon, which would send a signal that they want
to move away from coal, that they could really
respond very rapidly to accomplish that? 1 mean,
they do wonderful things sometimes but sometimes
they stumble all over themselves.

MR. JENSEN: 1 guess my observation of
China i1s that it is an economy in transition from
command and control to market. And In with its
command and control hat on it can do things that

are unbelievable. 1 mean, the Three Gorges Dam,

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

48
the pipeline, the West-East Pipeline that links
the Tarim Basin in the west with Shanghai .

I have a little graph I show and down in
the corner is a little scale showing the various
Asian pipelines. 1It"s a scale from New York to
San Francisco and 1 say, we never built anything
like that in the US. But the problem is, once you
build 1t and you really are trying to sell it in a
market economy they have trouble essentially
selling it and moving it into the market.

On top of that there are some tensions
that 1 don"t completely understand between
regional governments and the national government.
And what the national government wants to do
sometimes the regional governments do not obey.

So 1t"s a very complicated thing in order to
change policy and see what the results were.

COMMISSIONER BOYD: Like many parts of
the world there is still this tribalism that rises
up in governments on occasion. Thank you.

MR. TAVARES: Any last questions? No
takers?

Okay, next we have Mr. Dale Nesbitt. He
is actually one of the developers of the North

American Regional Model. He is going to make a
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presentation on the key assumptions of the model
that we used to develop the reference case. So
Dale.

DR. NESBITT: |1 appreciate the
opportunity to be here. We have just moved from
PowerPoint to .pdf, sorry about that. 1 think it
will work fine. |If i1t doesn"t we"ll be, we"ll be
shifting around.

I do want to say, as usual Jim has made
a great presentation. Articulated the issues
quite nicely. A lot of the world dimensions that
I had to say 1 won"t have to say because 1 think
Jim has covered those very well. 1711 add my two
bits worth In where appropriate and where
important, particularly on West Coast and emerging
West Coast markets for LNG and world contracts.

But my job today is to talk a little bit
about the assumptions and the realities really of
North American natural gas markets, world natural
gas markets, North American power markets, North
American tradeable emissions markets and how they
have been incorporated into the set of assumptions
that we have used to craft a reference case in the
four scenarios that we have here.

It works pretty well. Here are the

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50
topics. 1 want to talk just a little bit about
North American natural gas supply. 1It"s a
critical issue. We have been talking about LNG.
But even iIn the high LNG cases at least two-thirds
of our supply is buried in the turf of North
America. We have got to understand that and we
have got to put forth some assumptions that are
reasonable there.

I want to talk a little bit about LNG
and world gas trade.

I want to talk a little bit, actually
quite a bit about industrial demand for natural
gas and power in North America and how we have
represented that.

Talk a lot about emissions allowances,
trade, the environment and the effects on natural
gas and power. This is a very much under-
appreciated and under-quantified phenomena. We"ll
tell you the assumptions that we have made here.

And then finally talk a bit about the
fuel burn for power generation in North America.
Where is that now and where is it going?

The North American gas supply. 1 know
the Commissioners were very involved with the NPC

at least In a review mode. The NPC, alas and a
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lack, is still the most current assessment of the
North American resource base that anybody has.

What they did in the circa 2002-2003
time frame was they assessed each and every one of
the 950 plays from the Chukchi Sea to the Burgos
Basin. And they did that by saying, let"s come up
with a field, size and depth distribution. Let"s
look at the deposition in the ground and then
let"s superimpose an assessment of finding and
development cost across the top of that to try to
get our hands around some notion of what®"s down in
the turf and how much does it cost to get it out
and how fast can you get it out. And how much
land access might you need to get i1t out.

It is very important to set that
background because the set of assumptions that are
used iIn the reference case are an update and an
extension of that assessment.

It Is very interesting. Many people in
this business have said, well, you know, those
numbers lead to low gas prices iIn everybody®s
model, including the EIA"s, those assessments are
too optimistic. Let"s chat about why that"s the
case and what we have done to render those more

realistic.
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Those superseded assessments that were
made, If you can believe it, in the early "90s.
And those assessments were based on cost estimates
from the late "90s and the early "00s. What was
the price of oil In 19987 Eight bucks. What was
the price of natural gas in 1998? About $1.80.
What were the costs, the production cost estimates
then? They were low, much lower than today.

And 1 think Jim has articulated quite
nicely that commodity prices are off the charts
today. They are at unprecedentedly high levels.
Steel historically is a nickel a pound, now it"s
15 cents a pound. | grew up In the copper
business. | grew up In a copper mining town and 1
can remember when copper price was 50 cents. Do
you know what it is today? Three bucks. All
commodities including oil and gas are very high.

So the issue is, how does this impact
F&D costs. We have made a set of assumptions to
try to incorporate these institutionally higher
commodity prices including but not limited to
engineering services Into these estimates.

Okay, 1711 let you read that. Now the
adjustments that we have made to these to craft

the base case here. |If you go back and look at
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the NPC"s assessment work -- And I would commend
NPC. It"s still on their website, www.npc.org.
You can look at all 950 plays. You~"ll sleep very
well if you take that 479 page report and start it
about ten p.m., you"ll be asleep by 10:15. But
it"s got very good estimates in it.

One of the things that those guys did,
and being self-critical of their own work they
said, we had too many big fields in there, which
means we had too much low cost gas.

So what we have done to create this base
case Is to remove a number of the very large
fields and insert those back as small fields. And
I think the domestic industry realizes that the
size of fields that we have been encountering and
prospectively will encounter in the coming Ffive,
ten, Fifteen years are tiny, very tiny by world
standards. And certainly very tiny by historical
standards.

And the way to think about F&D costs,
finding and development costs, is you divide the
$10 million whole by however many Bcf are down in
the ground. That gives you the incremental cost.
So 1f that Bcf down in the ground drops your

incremental domestic cost goes up pretty much pro
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rata.

Okay. And particularly in being self-
critical of their work they were very critical of
their own work in the Midcontinent and in the
Rocky Mountains so those have been adjusted.

There has been some substantial
adjustments due to the pessimism that has been
encountered in onshore and Texas and onshore
Louisiana. The field size and depth distributions
have been reduced.

The key Ffinding of the NPC, and I think
it is very believed and understood around the
industry is, there are volumes here in North
America but they are encapsulated In very much
smaller fields than we thought. A six Bcf field
used to be a dry hole, now It"s a monster. We"re
down in the one to one-half Bcf per well level.
Which means our finding and development costs not
being $1.80 anymore are more like $4.80. So that
has been incorporated into the base case.

We have assumed, and it is certainly
subject to alternative assumptions, that all of
the gas that we have assessed here is quote/
unquote in play. Which means that ultimately,

perhaps with some temporal lag, we are able get

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

55
access to the entire domestic resource base with
two exceptions, offshore Atlantic and offshore
California. And the assumption that has been made
in the reference case is those will be permanently
off-limits to exploration and production.

This is a fairly bullish assumption on
the availability of domestic gas to market. The
NPC itself said that perhaps 40 percent of the
resource basin in the Rocky Mountains will
ultimately be off limits to E&P. Certainly the
experience we have seen in recent years suggests
that that is not an unrealistic number.

But I would commend us to think that we
would have to make an assumption to keep that off
limits. That it would be off limits forever, not
just a few years.

We didn*"t feel like that would be a good
base case. We felt like i1t might be a good
sensitivity case to start restricting availability
of domestic tracts of land to E&P. So it"s a
fairly bullish assumption.

De facto what this base case assumes 1is
that all of the domestic resource base is
accessible when and if 1t is economically

competitive. That"s a fairly bullish assumption
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embedded in the reference case and there"s
sensitivity cases to examine the what-ifs.

Questions about the domestic resource
base assumptions that are in the reference case?

ASSOCIATE MEMBER GEESMAN: How did you,
how did you determine how much to downscale your
megafield assumptions?

DR. NESBITT: Well we"re spending quite
a bit of time working with people in the industry
and looking at discovery sequences that happened
in the previous few years. What we did was fairly
simple. We took the very largest fields down to
about two TcF, which is considered a monster field
now. We"ve chopped those iInto categories of
smaller field sizes, which de facto raises their
production costs. So it was judgmental based on
our knowledge and experience in the industry.

The US Geologic Survey has not
reassessed those basins, private industry has.
We"re party to some of those things. But the
answer to your question is it"s really judgmental.

ASSOCIATE MEMBER GEESMAN: Then 1is it
your judgment that the earlier geological
assumptions were wrong or that the earlier

economic assumptions were wrong?
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DR. NESBITT: Both. But the geologic
assumptions. That"s really a good question and
right on point. The assumptions in the Anadarko
Basin and the Rockies Basin is that the geologic
assumptions were wrong. They just weren®"t --
there just isn"t statistically an 11 TcF field iIn
the deep Anadarko Basin.

And the information that has emerged
there is we have shown a lot more seismics out
there. We"ve looked in the ground more and we
don"t see the formations that we saw back from the
1998 to 2002 time frame when the NPC work was
done. Dittos for the Rockies. So the experience
has not shown both seismically and E&P the
existence of these large fields. So 1 would argue
that that"s a geological shortcoming or geological
learning.

The other one though, the other half of
our question is true too. That when we looked at
the original assessments that were done by the NPC
those were done in "03 and they were based on
roughly five years of previous finding and
development statistics.

By happenstance that was a fairly low

but increasing point in time iIn E&P costs. It had
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low steel prices, very low; low copper prices,
very low. There was surfeitive construction in
F&D resources around the world. So the thought is
that the economics were a bit optimistic across
that period vis-..-vis the long term.

So the answer to your question is both.

ASSOCIATE MEMBER GEESMAN: So then when
you assume a 100 percent accessibility of what gas
you believe to be there, and your timing | believe
was said was based on the economics.

DR. NESBITT: Yes.

ASSOCIATE MEMBER GEESMAN: Where is the
larger vulnerability in that new assumption? |Is
it geologic or is it economic?

DR. NESBITT: Good question. 1 think --
My own view is iIFf you assume, let"s take the
simple assumption that the NPC articulated as an
alternative that 40 percent of the gas in the
Rocky Mountains is held on BLM land and may well
never be accessed. | don"t really care what the
cost Is. That"s a volumetric, geologic issue.

Now there may be natural gas in Yellowstone
National Park but who cares.
So I would argue that®"s a volumetric

issue. And it is the target, | think, for some --
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I know the industry worries about that a lot, for
some careful rethinking of scenarios that we might
want to run. Because 1 think implicit In your
remarks is, so what if we don*t have that. So
what if you"re wrong, Dale, what does that do to
the gas price? It drives it up. Forty percent of
the volume gone, you get it drives it up. Was
that the question?

ASSOCIATE MEMBER GEESMAN: It was.

DR. NESBITT: One other point about the
domestic resource base. What sets the price of
natural gas for the next 30 years? Is LNG ever
going to be in for marginal? No. The price of
natural gas 1n North America iIs set by bad rock in
North America. So it really matters, that"s why I
put it number one. What is the marginal cost of
exploration and production from the very terrible
rock that comprises North America by world
standards, the leading term.

LNG and world gas trade. One of the
things that we did this time is we didn"t want a
stand alone North American model. NARG is not
enough, NARG is gone. What you need is a fully
interconnected model of each and every region of

the world so that you don"t have to guess in the

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

60
blue, and this is what we tried to do in this base
case.

So what is the price and cost of LNG
coming onshore at Baja California? So what is the
price and cost at Bradwood Landing or Skipanon or
Tansy Point or Woodside or Cabrillo? We don"t
want to guess, we want a model. And so in your
base case we did that. And that blue, that blue
curve i1s Important. 1 am going to give you a few
insights from that that complement, hopefully
don"t refute what Jim said but they may in a few
cases.

What we have done is to explicitly
calculate the cost and price of LNG at every
existing and prospective landing point in the
world so that we are not guessing, at least that
is our objective, what the price is of LNG, net
back if you will, landed at Costa Azul. Landed at
Cabrillo, landed at Woodside, landed at Tansy, et
cetera, et cetera. We want to know that.

We also want to know that in the Gulf of
Mexico, because there iIs intercourse between the
Gulf of Mexico and California, it"s by
displacement. Yes it is a vulcanized market to a

degree but we have common resources that serve the
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Chicago market. And if you displace West Coast
gas out of the Chicago market what happens to West
Coast gas? The price goes down, westerners
benefit. You have to know it all.

The model we"ve used has been around for
awhile. It takes the North American piece in red
and 1t hooks it up to the world in very much the
way that Jim said, okay.

A little bit on the data. You might ask
me about data, you asked Jim about data. It is
very, very important to look at the LNG sources
around the world and ask the question, how much
volume at what cost is out there in the world on
or near the waterfronts of the world. And the
answer is it is infinity minus a little bit.

What is the cost of it? It"s zero plus
epsilon, where epsilon is mighty small. Jim
articulated it right. Most of that gas near the
water is pumping condensate at $60 a barrel oil.
It makes so much money there®s not enough
pillowcases to stick it Into. So the direct
marginal cost of gas all over the Persian Gulf is
negative. Jim is absolutely right.

The issue is the infrastructure. The

liquefaction facility, the boats, the
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regasification Ffacilities that get it out.

So we have assessed every assessment
unit in the world and they are in your model, you
can go look at those. It was done in
collaboration with the United States Geologic
Survey. 1 would comment to you their World Energy
Program is on their website. You can read about
every single producing basin in the world and know
how much gas, oil and liquids are in the ground.
It"s great reading.

The demand in every country in the world
has been put Into the base case. 1 assign a lot
of credibility to the IEA. And in answer to your
question about China and India, the IEA is very,
very, in Ffact surprisingly bearish on India and
China ever importing LNG. They don"t want to
spend the hard currency.

The one thing about China that people
don"t realize is their per capita GNP is very,
very low because they have got a lot of capita.
Capital is a short device over there and they are
not going to spend capital on LNG iFf they can
spend it on coal. This is the IEA"s view. |1
happen to subscribe to that view.

ASSOCIATE MEMBER GEESMAN: What®s the --
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DR. NESBITT: Every pipeline, existing
and prospective in the world and every LNG
liquefaction train, existing and prospective in
the world, is in your base case. You can look at
those.

ASSOCIATE MEMBER GEESMAN: What is the
vintage of the USGS assumptions?

DR. NESBITT: The World Energy Program?
The original publication was 2000. And what they
put together on their website iIs a four-CD set
dated 2000. Every year they have a conference and
they update. If you asked me the specific regions
that they have updated 1 don"t know, but they"ve
updated a tenth of the world iIn each year. So
they have updated a tenth of the world, if you
will, in each of the subsequent seven years and
added regions like the Nile River Delta. So it"s
ongoing.

ASSOCIATE MEMBER GEESMAN: So they have
stayed more up to date than they have with the
North American resources?

DR. NESBITT: Yes they have. That"s a
really good question. Their last North American
Assessment was in 1995. Absolutely, absolutely a

good question.
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ASSOCIATE MEMBER GEESMAN: Do you feel
that they are entitled to a greater presumption of
reliability than they have been in North America?

DR. NESBITT: 1 do, yeah, if you“ve
been. And you can get to their conference, it"s
held every October in Denver, and kind of listen
and see what degree of currency they have. They
have a huge amount of funding from government
agencies that we don"t talk about because those
government agencies that we don"t talk about want
to know how these governments that we don"t talk
about are going to develop their gas, oil and
liquids resources.

So the aroma, if you will, of the
assessment is there is a lot more money being put
into it. As you probably know the USGS is line-
itemed in the Congressional budget and their
domestic program, 1 know this is hard to believe,
is the subject of politics on the hill. 1 know
how hard that is to believe. So they get squeezed
for funding on the domestic resource base.

COMMISSIONER BOYD: 1 join Commissioner
Geesman i1n perhaps a little skepticism because |
still can remember sitting here, maybe even in

this chair in 2003, when we had kind of a world
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so bullish on North American supplies. 1 mean,
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the world is not at all today as they described it

to us.

DR. NESBITT: That"s exactly right,

Commissioner Boyd. 1 think what they would say to

you and what 1 have observed, and 1 certainly

don"t speak for them, is that as they sat here in

"03 they realized the most recent assessment they

had to draw on was published In 1995 and was

actually done in the five years previous to that.

And 1 think if you brought Don Gautier in there

he"d say yeah, we"re 15 years old. 1 agree with

you.

Okay, what do we get out of this model?

Everybody please raise your right hand and repeat

after me, LNG price is not coupled with oil price.

It"s not. 1 was in Egypt about three weeks ago,

we were trying to negotiate an LNG deal. The

minister of Egypt looked at me -- Well 1"11 tell

you the story.

My client said, who is trying to get an

LNG Biquefaction deal with the Egyptians, he said,

iT the minister asks you a question about price,

Dr. Nesbitt, don"t answer. Just don"t say a word
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about price, we don"t want to go there. We just
want to make sure their LNG comes to Texas.

So 1 walked in the door and the minister
looked at me and said, Dr. Nesbitt, how come the
price In Zeebrugge is 3.50 and the price at Henry
is 7.50? 1 looked over at my client and 1 said
well. He said, answer him. It"s because It"s
always going to be that way, that"s why. It"s
because Jim had it right.

Europe is at the confluence of more gas
than you can think about. That 85 percent of the
world®"s gas that is on a line north from the
Strait of Hormuz to the North Pole is near Europe,
it is not near North America. And to get any of
that gas the European price is going to be soft.

Another little fact about Europe, it's
only about five-eighths to two-thirds as big as
North America, Europe is not that big. They"ve
got more folks than we do but they don*t burn more
gas than we do. So it is very important to think
about that.

Now the other thing, $3.50 and $7.50.
What is the price of oil iIn BTUs today? Ten. Now
where 1 grew up $3.50 is not equal to $10 and

$7.50 is not equal to $10. Maybe that reflects on
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where 1 grew up but that is just -- the oil and
gas prices are not coupled. They are not coupled.
They may be correlated but they are not the same.
They are not the same commodity, they don"t have
the same use. Very important.

The other thing about LNG contracts. He
also asked me, the minister said, 1 heard kind of
a funny story about the French. About two weeks
ago, this was about three weeks ago, 1 heard what
the French did is they took a delivery from the
Algerians under contract. Put it iIn a cryogenic
tank. As soon as the Algerian boat was over the
horizon they put it on another boat and sold it in
North America. They broke the contract. They
didn"t keep the gas, they sold it.

And if you go to a place like Poten &
Partners today that rings a bell, they"ve got a
big bell sitting on the trading floor. Every time
a spot cargo trades they ring the bell, you can"t
even have a conference, the bell is ringing all
the time. LNG is not following the contracts, LNG
is following the market. Very, very interesting.
Now I don"t know what that means but certainly in
the base case that we have done for the Commission

we"ve assumed that LNG is fully arbitragable.
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That"s an aggressive assumption about price but
that is what has been assumed.

One of the other iInsights that you have
is that North America is the big dog. North
America is 25 Tcf, Europe is only about 15. The
price is going to be firm in North America. It
will attract these cargoes, particularly on the
East Coast. And 1 won"t make more any remarks
about that, 1 think Jim was quite right in his
remarks there.

So we wanted to understand these and to
interleave them on your considerations of North
America. |If you want to ask me any questions
about that later 1™m glad to field those.

Number three, industrial demand in the
United States. Questions abut LNG? Okay,
Industrial demand in the United States. One of
the big issues in industrial demand in the United
States, 1T you have gone to the DOE hearings on
the energy bill which 1 went to, two days long. A
day and three quarters is the gas users
complaining the price is too high and they"re
leaving North America. They don"t want to hear
substance. Just all the fertilizer manufacturers

and everybody else. And it"s absolutely right,
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they can"t live in a $7.50 world.

So what happened was Dr. Ken Medlock of
Rice during the NPC and later under the
sponsorship of the CEC decided he would try to
build a statistical model of demand that included
lags, own price, that"s gas price, oil price,
income and the weather. He did that and he found
out that the leading term in gas demand is gas
price.

And then the Commission hired
Dr. Medlock to build the demand functions for the
model that you use and those are the models that
are in there, the demand functions that are in
there. They presage quite low industrial demand
in North America by EIA standards, quite low.
Because at the prices you"re projecting, according
to the historical record the gas demand in North
America in the industrial sector simply won"t be
there. The industry simply won*"t be there.

And that"s very important. Somebody
will ask, why isn"t the EIA publishing that? |IFf
you"re the EIA every one of the 535 guys on the
Hill comes down and says they want high gas demand
in their region because they don"t want to see

projections of their region engaged in economic
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disability or debilitation. And so your
institutionally forced to put forth a high demand
projection for industry.

You don"t have that. You have what you
hired Dr. Medlock to do, which was put together
gas demand projections that are consistent with
the historical record. And that"s done iIn the
WECC, it"s not done in the rest of the country.

So that"s important. We"ll go beyond that. You
have a fairly modest here projection of industrial
gas consumption. We"re going to see where the
high side here is In a minute.

Questions about industry? What"s in
your base case? Okay.

Environment/tradable emissions, blah,
blah, blah. Very quickly. Good old days,
electricity was an intensely local business. PG&E
could do their own business, Edison could do their
own business. They owned all their plants, they
didn"t have to talk to nobody about nothing, if
you will. Not anymore. Because what we now have
is we have for SOx we have a nationally traded
emissions market which connects us up to Epsilon,
it connects us up to AEP. So we have to bid for

SOx credits nationwide.
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NOx, the NOx laws are about to change.
We have the SIPCALL states that are seasonal only.
In 2009, 2010 we"re going to go to year-round.
Everybody is going to have to elect their way.
California has some grandfathering. But these
laws are getting tough. Mercury is going to
start. Mercury starts at 48 tons. 1It"s going to
15 tons very quickly. And under almost any of the
bills we see on the Hill CO2 trading is going to
start. McCain-Lieberman, Binghamon, Feinstein.
Different caps, different trades.

Now what that means is that power is not
a local issue anymore. It also means if we look
at all four of those things, SOx, NOx, Mercury and
C02, which Ffuel gets hit by each and every one of
those? Coal. Coal. These things have already
cut into the fat on coal and they"re cutting into
the meat now. So it"s very important, okay.

What we have put into your base case for
natural gas burn outside the WECC -- inside the
WECC 1"11 tell you what we did but outside the
WECC is our integrated supply demand run in the
power sector connected with these tradable
emissions allowances so that we have a view of gas

burn outside the WECC that is more consistent with
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the way these traded emissions allowances in the
environmental business are driving the system.

Now people will tell you, yeah, yeah,
yeah, 1 get it, I get it. What that means is that
nobody is going to build a new coal plant. That"s
right. But if we have tradable emissions
allowances i1In carbon what else is going to happen?
You ain"t going to run the coal plants you got.

It affects the operation of the system as well as
the implementation of a new system.

And to give yourself one quick piece of
evidence on that. Think what happened in Europe
18 months ago. Are you aware of what happened in
Europe when they were trading carbon? What
happened? The carbon price got to what? Thirty
bucks, 30 bucks a ton.

What was the leading thing that happened
in Germany when that happened? The coal plants
stopped running at time of base because that"s the
only way you can meet the cap. You can"t afford
emissions allowances for 8,760 hours a year.
You"re not going to roll them out at time of peak
or you"ll have a shortage but you®ll roll them out
at time of base.

What happens when you roll them out at
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time of base? You used to burn coal and now you
burn? Gas. It stimulated gas demand off the
charts. So it"s very iInteresting.

In the base case that we have crafted
here for you we have run this model and we have
put the gas burn outside the WECC from this model
into 1t. Inside the WECC we have used the
statistical studies that were done by the CEC
staff and Dr. Medlock. So the reference case
embeds the CEC power burn forecast within the WECC
and these burns from this integrated model outside
the WECC.

Okay, one of the really --

ASSOCIATE MEMBER GEESMAN: How
consistent are the two?

DR. NESBITT: They"re not.

ASSOCIATE MEMBER GEESMAN: It would seem
there"s a pretty large dichotomy there, isn"t
there?

DR. NESBITT: 1 don"t think so. But I
think it was very -- it"s very important. [ think
what we should do, if 1 were the benevolent
dictator 1 would in the electric sector, this is
my personal view, use the integrated solution

inside and outside the WECC. 1 would use the
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Medlock demand functions for all sectors other
than the electric sector. That"s 1T I were the
benevolent dictator.

But there is an inconsistency, | agree,
Commissioner Geesman. | don"t think it"s a fatal
inconsistency but you"re aware of what you"ve got
there.

Now here is an interesting little issue.
IT the Binghamon level cap in trade came in, the
Binghamon level cap in trade comes in, everybody
thinks that pretty tepid. And there were no
safety valve. In other words the carbon price was
going to float so that you"d hit the cap, how high
would that carbon price get? How high would it
have to get before we could hit the carbon cap?
That"s a darn good question, isn"t it?

Our numbers suggest, everybody hang on
to the arms of your chair, 50 bucks a ton. That"s
what it takes to hit even the Binghamon cap. It
really stimulates the gas. This is not a trivial
issue.

So this iIs the system that you use to
generate the outside WECC portions of your base
case.

Last slide. The gas burn outside the
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WECC is pretty strong in these cases, In your base
case, and i1t iIs because they“"re reflecting the
SOx, NOx, mercury, and 1711 call it the tepid or
the fairly benign Binghamon safety valve on
carbon, seven bucks a ton.

That"s it. Questions, comments? How
did 1 do on time?

PRESIDING MEMBER PFANNENSTIEL:
Questions?

MR. TAVARES: 1 see one hand. Get close
to the microphone and identify yourself.

MR. SWEENEY: Yes. My name is Mark
Sweeney, I am a consultant working with the
California Natural Gas Vehicle Coalition. Dale, 1
have a question about assumptions.

Before the workshop back in March a
document was put out listing the inputs and
assumptions for NARG and the first one listed was
the alternate or substitute fuel price forecast,
which is a forecast of crude oil prices.

And the document indicates that for the
2005 natural gas assessment report the EIA high
oil price case was used as a reference point on
all prices for the natural gas price forecast. It

also said that the plan was to use the high oil
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price from the 2007 annual energy outlook in
developing the natural gas price forecast in this
effort.

The actual draft report though says that
the reference case oil price was what was used 1In
developing the forecast. So | want to clarify
which oil price forecast was used iIn developing
the model results. And then 1 have a follow-up
question.

DR. NESBITT: It was the reference
price. But I want to share one insight with you.
And that is, are you ready for this, gas and oil
really don"t interact in North America anymore.
You know why? No refiner produces heavy oil
anymore. There is no linkage between gas and oil
in North America. We used the reference.

MR. SWEENEY: |1 agree with that but I
think you would agree that there is some iImpact on
the natural gas price forecast as a function of
the assumed crude oil price, however small that
may be. 1 guess --

And just so everybody understands that
the high oil price case that EIA has prepared and
that the CEC uses calls for oil prices to go to

$100 a barrel in 2030. The reference case
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forecast suggests that oil prices in constant
dollars will go to $60 in 2030, and that"s a
difference of $40 a barrel.

And what 1 am trying to understand is,
is there any reason why someone would assume that
a more optimistic outlook on oil prices that was
made two months ago was appropriate two months ago
or two years ago, now? Is there any reason why
one would have a more optimistic outlook for oil
prices to the extent of $40 a barrel in 20307

DR. NESBITT: [Is the question, let me
reframe the question to make sure we get it. Are
you suggesting that $100 a barrel might be a more
reasonable assumption and that by assuming $60 it
is more kind of optimistic or less realistic?

MR. SWEENEY: Well, it"s a whole lot
more optimistic and it"s a whole lot more
optimistic than the assumption that was described
in March that you were going to use. And it is
certainly a lot more optimistic than the
assumption that was made two years ago.

MR. FORE: Well, we used the reference
case.

MR. TAVARES: Identify yourself.

MR. FORE: I"m Jim Fore with the CEC.
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We used the reference case forecast from the 2007
annual energy outlook, really to match with the
fields group int he oil. They were using that
sort of as their base, they told us.

We did do sensitivities that used the
higher oil price in order to see the impact that
it would have in the gas market and they will be
covered later this afternoon. That was one of the
sensitivities we ran was to use a high oil price
and a low oil price to see how it impacted gas.
And so we will be covering that as part of this
workshop. That is one of the things on the table.
Is that the right oil price to put in or should we
use a different one. But we went with the
reference case from the EIA as our starting point.

MR. SWEENEY: A $40 a barrel lower oil
price forecast level than what was deemed to be an
appropriate assumption two months ago?

MR. FORE: 1 don"t think we committed
completely to what we were going to use. We were
just going to use the EIA forecast. We did the
sensitivity to it and the sensitivity showed that
it didn"t make much change In the gas demand
because it doesn®t influence the industrial demand

that much.
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And part of the rationale on that is
that we felt a lot of the iIndustries that had,
that used a lot of gas had moved out. And so even
though you have the high oil price there is no
industry to switch back to the gas because they
have already left and went to areas where they
could get cheaper gas, such as the fertilizer
industry and heavy users of gas.

MR. SWEENEY: My real issue is whether
or not the oil price forecast is realistic or most
likely to have an predictive validity. Let me
just say that the Commission has consistently
relied in the past on the EIA"s oil price forecast
and those forecasts for a long period of time have
vastly underestimated the actual level of oil
prices.

And even in the high oil price case we
went back and looked at the annual energy outlook
forecast going back ten years and looked at the
predicted crude oil price in 2005 from those
forecasts. And basically the actual crude oil
price In 2005 was almost double what it had been
forecast in the high oil case.

So I"m just wondering why the Commission

seems to have this commitment to going with a
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reference case forecast when every evidence from
the marketplace would support the credibility of
the high oil price case. And that is just a
comment.

MR. FORE: Well you know, 1 got laid off
in the oil industry when they thought it was going
to $100 and it went down to $20 so these forecasts
do vary a lot and 1711 admit that. So what we
have chosen is one we think that is somewhat
realistic. And it may be low or it may be high
and then we run the sensitivities to see if it is
something that we really need to look at.

And what we"re finding is that the high
oil price iIs not impacting our gas demand that
greatly. So, you know, it"s something that we
look at but we don"t feel i1t is a significant part
in changing the forecast outlook and what we would
forecast to be the gas demand.

MR. SWEENEY: Well one last comment on
the oil price forecast. That at the May 8
workshop on the transportation fuels price
forecast the staff basically presented three
forecasts, a reference case, a high case and a low
price case without making any indication of what

they thought was the most likely. And it would
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appear from looking at what was presented that
they think the low price forecast i1s equally
likely to occur as a reference or the high oil
price case.

And 1 think at some point the Commission
has to make a policy judgment on the outlook for
oil prices. To say it is going to be between $30
and $100 is too broad a range to rely on in making
the kind of policy judgments that the Commission
needs to make, especially in the AB 1007
proceeding. Thank you.

COMMISSIONER BOYD: A couple comments 1
would make. 1 think the dialogue we just heard
just reinforces the statement that was made that
we struggle as an agency to convince ourselves and
to affirm the fact that gas prices and oil prices
are truly not connected. And I think you have
heard today that is becoming more and more true.

And 1 think it is a little strong to say
that we are dedicated to the EIA and their
forecasts. Commissioner Geesman and I and all the
staff went through lots of agony in the 2005
Integrated Energy Policy Report struggling with
that premise and trying to decouple ourselves

because of the fact that they were more wrong than
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right.

And 1 think the purpose of public
hearings and workshops and ranges is to hear the
kind of input you provided, to kind of get some
dialogue going on high, low and medium and to make
decisions. And I think we made a quantum change
in 2005 as a result of lots of public discussion
like this and upped, upped the view that we took.
Not that we were right but who was. But we"re
trying to move in that direction and 1 appreciate
the comments you®ve made.

ASSOCIATE MEMBER GEESMAN: 1 also think
that in terms of the policy recommendations that
the state ends up making or embracing, you want to
look across the range of forecasts and attempt to
develop policies that are robust across that range
and that have some feel for which case iIn being
wrong presents the greatest level of risk to you.

I think you"re searching for as risk-
adverse a set of policies as you can economically
justify. 1 think at least from the state"s
perspective you want to step back a bit from
feeling that you need to have an accurate
prediction of prices going forward.

Our history 1 think induces a pretty

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

83
high level of humility about the accuracy of our
price predictions. At the same time I™m
confident, and I think historically we have put
together a bundle of policy recommendations that
attempt to minimize risk if our forecasts are
wrong. And more often than not 1 think that the
risk of our forecast being too low probably
creates quite a bit more risk to the state than
the constituencies that we"re supposed to pay
attention to, than our forecast being too low.

DR. NESBITT: Along those lines | think
that 1 agree with that. Let me commend to you
this document if you haven"t seen it. 1 think
it"s fairly new from the EIA, 1t"s terrific. It"s
called Annual Energy Outlook Retrospective Review,
Evaluation of Projections in Past Editions, 1982
to 2006. Nobody can see this but blue means they
were too low and green means they were too high.
Everything i1s blue or green.

All the forecasts -- And it"s not right,
Mark. All the forecasts that were made before
about 1998, the oil price was always lower. The
federal government was always forecasting too high
on oil price and the price was always below. The

worm turned in about 1995. The oil price was
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always higher. What does that tell you? It tells
you the federal government always forecasts
today"s price. Because i1t is too hard politically
for them to forecast changes in the system.

So what it tells you, and 1 am very
cynical, | never calibrate to the EIA. 1 don"t.
And 1 think to the CEC"s credit, you guys have
done iIndependent analysis here that just doesn"t
accept the EIA. The EIA is an intensely political
body, intensely political body.

You have done independent work and you
have taken the heat for it and 1 think that is
very commendable, you know, in the interest of
getting good, solid -- and 1 couldn®t agree more,
robust answers from the prospective of hedging
rate payer and business risks for the people iIn
the state, absolutely.

PRESIDING MEMBER PFANNENSTIEL: Go
ahead. |If you have a question go up to the
podium.

MR. SWEENEY: 1 just have a follow-up
comment. Dale, you know, 1 am not defending the
EIA"s forecast. |1 guess what I1"m defending would
be a more pessimistic outlook for the future level

of oil prices than a more optimistic outlook.
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But basically the California Energy
Commission has relied entirely on the EIA"s crude
oil price forecast going as far back as 1 can tell
for its forecast of crude oil prices and for its
forecast of petroleum product prices.

And you look at a situation like AB 1007
where the policy objective i1s to reduce petroleum
dependance by displacing petroleum use with
alternate transportation fuels. Basically if you
adopt an unrealistically low forecast of gasoline
and diesel prices then you underestimate the
economic cost of continued dependance on petroleum
and you also underestimate the net benefits that
result from the displacement of petroleum by
alternate transportation fuels.

And 1 agree with what Commissioner
Geesman said about it is important to be aware of
the range of possibilities because the uncertainty
is substantial. But ultimately 1 think people
have to make a judgment about what they think the
most likely outcome is recognizing that there is
lot of uncertainty around that.

So from my vantage point simply
recognizing the uncertainty doesn"t get you to the

point you need to go to, which is a point of
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having, based on what we know, all the
information, what is the most likely expected
outcome, recognizing that that very likely will
wrong. Thank you.

PRESIDING MEMBER PFANNENSTIEL: Thank
you. Another question?

DR. ARTHUR: Dave Arthur, City of
Redding. As I°ve listened to your presentation
and the one previously it seems like a certain
theme is emerging and that is that supply
continues to turn out to be less than what we had
previously anticipated for a variety of reasons
and demand seems to be increasing above what we
maybe thought it was going to be, again for a
variety of reasons. Is that a correct assessment
of what we have heard and do you see that
continuing into the future?

MR. TAVARES: We"re going to have a
discussion on supply and demand in the next few --
actually iIn the morning we"re going to have
discussion on demand and then supply this
afternoon. Also we"re going to have additional
discussion on the uncertainty of the different
variables, including oil, that we have. But we

will have an anticipated comment here from Catie
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Elder, she is from RW Beck and Associates.

DR. ARTHUR: Then 1 have one other
question If we"re not going to address that. And
that was that it was stated that the price of
natural gas In Texas was in the neighborhood of
$7.50 and the price in Europe was in the
neighborhood of $3.50 1 believe. Do you see that
kind of spread persisting where the size of the
spread exceeds the transportation cost of moving
the fuel itself?

DR. NESBITT: I think I"m going to speak
for Jim. 1 think we*d agree, yeah. 1 think one
of the things that Jim stated quite accurately was
the shortage of liquid fuel supply, liquefaction
around the world. That shortage 1 believe is
temporary but we can fight how long it is.

As long as there is a temporary shortage
there"s going to be people fighting over that
supply and basis differentials will not
necessarily equilibrate to interregional
transportation costs, absolutely.

We saw that in the winter of "05-06
where Europe had a 30 degree cold winter and we
had a 100 degree warm winter. The cargoes were

sucked iInto Europe. Last year the Japanese had a
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high demand, there were supply problems in
Indonesia and cargoes were sucked off the Atlantic
Rim into Japan.

So I do, I don"t know Jim if you"d
agree, | do see continued what Jim called
instability 1 think quite correctly in these world
LNG markets where price differentials exceed
transportation costs for some period of time.
Would you agree with that, Jim?

MR. JENSEN (FROM THE AUDIENCE): Sure.

MR. TAVARES: Okay, Catie is going to
make a comment.

MS. ELDER: OF course, behind a screen
nobody can see me, I realize. 1711 try to stand
up taller. But for those of you, 1"m batting
cleanup at the end of the day.

And some of the questions that Mr.
Sweeney in particular asked are addressed in the
presentation that"s labeled Alternatives to
Consider Uncertainty Around Staff®"s NARG results.
And there is some analysis In there about the
links between, or the lack of links between gas
and oil prices. So if you can hang on until the
afternoon 1 promise there will be more

entertainment.
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MR. TAVARES: Okay, thank you. Any more
questions for Dale?

ASSOCIATE MEMBER GEESMAN: 1Is the
afternoon the more appropriate time to ask
questions about particular infrastructure?

MR. TAVARES: Yes.

ASSOCIATE MEMBER GEESMAN: Okay. And is
Dale still going to be around then?

DR. NESBITT: 1711 be here as long as
you need me.

ASSOCIATE MEMBER GEESMAN: Good.

MR. TAVARES: Yes, he"s chained to his
chair right here. (Laughter) Thank you, Dale.

Next we have Jim Fore. He"s going to
start our discussion on the results that we have
on the reference case and he will address demand.
Jim.

MR. FORE: Thank you, good morning.

In addressing demand 1 want to take kind
of the Ffirst part of the presentation talking
about how we put the demand forecast together and
some of the main assumptions in it and not so much
about the numbers that we get out at this
particular time, since we want to determine It we

have looked at the demand sector properly and
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allow everyone to understand how we came about
developing the forecast that we have.

Our demand sector is divided into the
Core sector, which is really the Industrial (sic)
and Commercial sector. And we use that basically
because these are sectors in which people cannot
switch fuels. The Core sector could include some
of the industrial demand if they are not able to
switch the fuels.

The Industrial sector is normally
referred to as the non-core and this is people
that have the ability to switch between oil and
gas. Although it is getting less there"s still
people that have that ability. In the West we
have i1t broken down between Chemical and Non-
Chemical.

In the East we just have an Industrial
sector, just one sector. And in the East we use
just Core instead of breaking it out by
Residential and Commercial.

We have certain sectors that have a big
demand of gas that are outside of this. In
California the natural gas used in the enhanced
oil recovery is a major demand of gas and so we

have that broken down separately. For Alberta the
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Oil Sands project basically accounts for about
halft of their demand for gas iIn that province so
we have it broken out separately.

And then the power gen we get from CEC"s
forecasts for the WECC area. And as Dale said, we
used his model i1n order to get the electricity
fuel burn In the East. Now this forecast comes
from our work, this comes from Alberta, this comes
from a combination of CEC and the Altos people.
This comes, part of it, from the WECC.

So it"s all based on some elasticity
functions that were developed by Dr. Medlock that
we actually talked about in the last EIA -- I1EPR
report. We used it then. We updated them with
the latest part of the historical data,
recalculated the demand and that®"s what goes into
the model.

Let me indicate how we use this in the
model . What we do is we take the last year of
historical data and we take the parameters that we
have determined to be key for the demand sectors.
And we take that and we put it in.

Now this is the areas where we have the
inelastic as 1 told you. We get this from

California, we get this from our report. We get
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this from the electricity people. This is a
combination of looking at the oil production in
the state and the amount of gas used. We get this
from Alberta. This is the export of LNG to Japan.

This is fixed so we treat It as an
inelastic because we don"t see that expanding.
Which is not to say that we don"t consider price
or things other than just these numbers but we do
it through an process where may we go back and
forth between these when we do our calculations.

In the elastic side we have the
residential, the commercial, the industrial, and
we have it broken down into the two sectors here.
And then the power gen outside of the West we go
back and forth between our gas forecast and we can
go back into the NARG with the electric forecast
from Altos. And go back and forth to do that in
order to adjust it over time.

Okay, for the residential/commercial
sector we found that gas price, gross domestic
product, heating degree days, population, and we
have a residual factor in this. We started out
with what we call a shadow price. We use a gross
domestic product of around three percent.

We have heating degrees days, that's
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based on a 15 year average for each one of the
states. For Canada we didn®"t have good data so we
used the heating degree days for the states that
border the provinces in Canada and put that in.

We used a population forecast from the Census
Bureau for the US and from Canada we used their
forecast. For California we used the one from the
Department of Finance. We then calculate a demand
for these sectors by states and put them into the
model over the forecast period.

We go through the same process for the
industrial sector where we use the industrial
production index, the natural gas price and the
crude oil price, which is the EIA price in order
to account for substitution, and there is a
residual factor. And we put this as the original
forecast into the model.

This is just an idea of the elasticity
values that we had. We know that they are
performing as you would expect on an economic
point of view. The higher gas price reduces the
demand for gas. Greater GDP increases the demand
for gas. Greater industrial production would
increase the demand for gas.

Heating degree days most critical in the
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residential sector, not so much in the commercial
sector. And then we have the population as a big
driver in the residential area, whereas domestic
production in the commercial sector.

ASSOCIATE MEMBER GEESMAN: Why is your
industrial elasticity so low compared to say
chemical?

MR. FORE: We think the reason here 1is
the lag involved here. Industrial changing, when
you have a change they are going to respond much
slower because they"re going to have a lot of
stuff backlogged on order that can go ahead and be
Ffilled before it really comes through the system.
So the iIndustrial sector, we think, responds a
little less to the price simply because of that.
there is a longer lag time there.

ASSOCIATE MEMBER GEESMAN: What
industries are we talking about?

MR. FORE: Well, we have, we have just
taken an aggregate of them.

ASSOCIATE MEMBER GEESMAN: In California
or is that a national number?

MR. FORE: This is a national.

ASSOCIATE MEMBER GEESMAN: Okay-

MR. FORE: This is not really based
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specifically in each individual state.

All right. In the power gen side iIn the
East using the Altos work where basically this is
the parameters they have in there that they are
considering iIn order to get their gas burn. When
we look at the California side the electricity
department has provided us with one. They"re
basically using average conditions for the
forecasts we have iIn there now.

It has been updated from the last IEPR
report but it is not the final gas demand that
we*"ll put in there. When they get a final one
done we"ll put it in and rerun the model to get a
new demand forecast.

ASSOCIATE MEMBER GEESMAN: You know, 1|
think there might be some value if just as a
sensitivity we also ran the same model that you
used on the East to indicate what electric
generator demand would be in the West.

MR. FORE: 1 think that probably would
be appropriate.

ASSOCIATE MEMBER GEESMAN: 1 know
there®s a tendency to want to support the home
team and all but I think If there is a serious

difference i1n results the Commission ought to know
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about that.

MR. FORE: Well 1 did a comparison of
the EIA regional demands looking at the census
regions specific, Mountain and stuff. We
basically overlay the EIA In the West, there is
not a great deal of difference. When we go to the
East the gas burn we"re showing is much higher in
the South Atlantic and in the East North Central
and the West North Central, which are heavy coal
users. So that"s where we have our big difference
in terms of the amount of gas being used in power
generation.

Okay, we take a look at the overall gas
demand for the North American continent. That
includes Canada, the Lower 48 and Mexico. In
Mexico basically we use the NPC data, that goes in
there. Canada and the US is using the factors we
showed before.

We note that there"s a trend difference
at around 2012. This is basically related to the
price. We have gas prices in our forecast, which
will be covered later, declining in the early
years and so we see a more rapid growth in gas
demand. As the price starts to increase we see it

leveling off and not growing quite as fast so you
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see a varied distinction in the trend in our
demand forecast.

The overall growth is not very high.
we"re looking at two percent for North America.
The US accounts for about 83 percent of North
American demand so it really is the one that sets
the growth for the North American market.

When we look at the demand for Core,
which is Commercial and Residential, the driver
here is basically population. And we see an
increase both in Canada of about one percent, the
US 1.1. Mexico is higher and part of that is
because they really have no iInfrastructure for gas
right now. And we see that expanding somewhat and
that"s why we see a rapid growth. But it was so
low to start with it doesn®"t even show on the
chart so any increase makes a rather big jump on
the thing.

When we look at industrial demand we
have two factors working here. We see a growth
early years and then it starts to taper off.
Within the Industrial sector we have two things
happening in the early years. We both have
declining gas prices, which we would think would

increase the industrial consumption. We also have

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98
declining oil prices during that time from the
forecast so they"re kind of offsetting each other
so we don"t see a really rapid increase there.

In the later years as the gas price goes
up the oil price in the EIA forecast doesn™t
really start taking off until after the forecast
period and so that"s why I think we see some
damping of the demand out there. Also we see a
Ffalloff with the enhanced oil recovery in
California because of lower oil production. The
main growth is the Canadian Tar Sands and Mexico
has some iIncrease iIn the gas. But overall in the
US we see basically flat demand. 1 mean, we call
it a minus two percent but that"s outside of the
model"s ability to predict.

This is a real growth area is the power
generation in the US. 1i1n the West we show it as
basically flat, it grows a little bit in Canada
and In Mexico. But it is in the eastern part of
the US is where we have the major demand
increases. As | indicated it is basically iIn the
East North Central and West Central and South
Atlantic. New England doesn®"t really increase
that much. Surprisingly Texas and the West South

Central doesn"t increase all that much. But they
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are all higher but not as great as they were in
those other three sectors.

IT we look in the western US and Canada
they"re fairly flat. They grow a little slower
than the rest of the US and basically that"s
because of the power gen. We don"t have as much
increase in gas burn in the West as we saw In the
East and that"s why we have a slower growth rate
here 1n the West.

IT we look at the Wester US we can see
when we break out California, Canada and the
Western States without California, we can see that
they all are increasing a little bit but there is
no dramatic growth really that 1 can see in there.
The Western States, it"s a little higher out at
the end. That is basically driven more by
population. We have a big iIncrease in population
in the Arizona, Nevada -- California has a decent
increase in population but i1t i1s still under two
percent, where some of the Western states are
growing at greater than two percent and that"s
where most of that growth is coming from.

I put in our population just so you can
see an idea of what we really see. Arizona is a

big growth area. California is not bad compared
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to some of the other states but Arizona and Nevada
are the bigger ones. The rest of them are really
fairly decent. Wyoming is a low one and Montana.
You don"t see a lot of growth when we look at
those individually.

And British Columbia, again, their
growth 1n population is fairly modest and that~"s
why we don"t see a lot of growth in Western
Canada.

When we look at the residential demand
you can see the impact the population had. It"s
greatest iImpact is in both the California market
and in the Western States. California is so big
to start with, when you get about a one-and-a-half
percent iIncrease in growth it does translate to
higher gas demand. Canada you notice stayed
fairly flat during that time period.

In the commercial area, again we don"t
see a lot of growth. Canada is a little bit
Ffaster than the rest of them. The Western States
and California are just about the same rate of
growth. We found another thing that would
indicate that we would expect a greater rate of
growth or a decline because we did have about a

three percent gross domestic product during that

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

101
time period. And the population may be the two
factors to show that growth.

When we look at industrial demand we"re
seeing California declining slightly or basically
staying flat. Western Canada®s increase is
basically on the Oil Sands. we see an increased
production In there. We see more gas being
consumed for that. In the West again it"s
basically flat. The Oil Sands is somewhat of an
iffy statement in terms of how much it grows.
There are talks about reducing the gas demand by
using other technologies to extract the bitumen
from the oil sands but it is something that we
wouldn®t see taking place In the next ten years.

Okay. When we look at power gen, this
comes from the electricity office. We see Canada
staying fairly flat in their forecast. The
Western States, you see it going up and down and
that basically 1 think has more to do with how
they see the stuff being transmitted and new
additions later on. But we see nothing that is
really surprising in that area.

IT we look at California we see it
fairly flat. Demand power gen is the big area

followed by the residential. But we see a fairly
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flat demand all the way through for the state.

When we look at the regional ones, again
the residential is basically population. The
difference iIn growth you see between the different
utilities, which basically are based on the growth
in population we saw in their districts. And the
ones that had the greater population growth are
the ones that show the higher growth in our
demand.

The same with commercial. Population
was one of the factors iIn there. We"re using the
same domestic product and other factors, heating
degree days and stuff, so that"s not having an
impact on the variation between the districts.

Industrial demand. The orange is the
enhanced oil recovery gas. that"s where we see
the big decline over time with declining oil
production that we expect in the heavy oils that
are being produced in the state.

Looking at power gen. This basically is
just a reflection of the gas generating capacity
in the districts and what might come on in the way
of new generating capacity. So that"s what
causing basically the changes that are occurring

in the power gen sector.
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Overall our conclusions: We see the US
or North America growing about two percent. We
see the West growing less. When we look at gas
demand domestically the US is going to continue to
dominate all the way through the forecast.

The fastest growth area is the electric
power and 5.5 is the national average, it"s around
6.5 in the East and lower in the West. 1In
California we say basically flat growth, .8.

Basically we"re seeing increased use of
renewables, which is reducing potential gas burn
in the electric generation. Slower growth In new
capacity being put on. The reduced gas demand for
enhanced oil recovery. Basically flat growth in
the industrial sector is one reason why we see
such a flat level of growth in California.

Okay, any questions?

ASSOCIATE MEMBER GEESMAN: How did you
determine your assumptions on gas demand for
enhanced oil recovery? Was that driven more by
the geology of California oil fields or —-

MR. FORE: Well it"s really more by just
looking at the trend we"re seeing iIn production
falling off right now. We"re seeing increased

drilling but we"re not really seeing an increase
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in the oil production in the state. 1 don"t --

You know, the field is very mature down
there and so we don"t expect any new fields to be
found that would be of significant size. So
that"s basically what it is based on is just the
declining trend in the oil production.

ASSOCIATE MEMBER GEESMAN: You didn"t
try to replicate the economics of --

MR. FORE: No.

ASSOCIATE MEMBER GEESMAN: -- oil prices
or gas costs for EOR?

MR. FORE: No, we didn"t do a ratio of
that.

ASSOCIATE MEMBER GEESMAN: Okay.-

MR. FORE: We just basically looked at
the steam required and did a base off that.

ASSOCIATE MEMBER GEESMAN: Okay, thanks.

PRESIDING MEMBER PFANNENSTIEL: Yes,
Susan.

ADVISOR BROWN: Excuse me, Jim, | had a
question for you. |In calculating the California-
specific natural gas demand how did you account
for the effect of state-approved efficiency
programs?

MR. FORE: Well of course it comes from
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the demand office and they have accounted for
that. On the electricity side, the electricity
office has accounted for the renewables of 20
percent up to 2013. They put that in so that"s
one reason why we see a reduction in gas in the
electricity side.

In the actual demand numbers from
residential, commercial and stuff, that really is
coming from the demand office but we have felt
that the changes basically were due to population
on that. 1 am not sure how they have accounted
for the efficiency in their equipment in new
appliances and stuff but basically they put that
into their forecast when they do i1t.

ADVISOR BROWN: So someone else on the
staff would have to answer that question.

MR. FORE: The demand office is the one
that gives us those numbers for California that we
put iIn.

ADVISOR JONES: Susan, | think from
reading the report it indicated that efficiency
programs that are committed through 2008 are
included --

ADVISOR BROWN: But not beyond.

ADVISOR JONES: -- but I am not sure

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



N

o 0 »~ W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

106
after that.

ADVISOR BROWN: Okay, thank you very
much.

MR. FORE: That"s true on the
electricity side 1 know for sure. On the demand
forecast since it"s what, it"s an "05. I"m sure
that anything that has come up since then is not
in the forecast at this time.

COMMISSIONER BOYD: Jim, an observation
more than a question or a comment. It"s been
interesting to read of late about the A