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PROCEEDTINGS

June 25, 2014 9:00 A_M.

MS. RAITT: Good morning. Okay. Good
morning and welcome to today’s workshop on Trends
in Sources of Crude 0il. This workshop is part of
the California Energy Commission’s 2014 Integrated
Energy Policy Report Update, or the 2014 IEPR for
short. I'm Heather Raitt, I manage the IEPR.

The Energy Commission is developing the
2014 IEPR Update to address critical energy issues
facing the state and to provide policy
recommendations to the Governor and Legislature.
The 2014 IEPR Update is focused on transportation,
particularly the Energy Commission’s effort to
advance alternative and renewable transportation
fuels and wvehicles. It will also explore changing
trends in the sources of crude o0il as well as
other topics. Today’'s workshop provides an
important opportunity to share and gather
information.

I'll begin by going over some housekeeping
items.

Restrooms are in the atrium to the left as
you exit the auditorium.

In the atrium there are posted boards with

CALIFORNIA REPORTING, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

various maps showing information about rail lines.
There are two posters of each map to allow more
room for viewing.

Please note that no food or drink are
allowed in the auditorium.

Today'’'s workshop is being broadcast
through our WebEx conferencing system, and parties
should be aware that you’re being recorded. We’'ll
post the audio recording to the Energy
Commission’s website in about a week and the
written transcript in about four weeks.

Copies of the agenda and workshop notice
are available at the entrance to the auditorium.
For your convenience there’s also a listing of
several nearby restaurants.

In the interest of saving paper we have
not made paper copies of the presentations, but
they are available on the Energy Commission’s

website at www.energy.ca.dgov.

In the event that seating in the
auditorium is full, we have a second smaller room
available for viewing the presentations via WebEx
on the second floor in room 212. To access the
overflow room, take the elevator in the center of

the atrium to the second floor, turn right, and
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then turn right again to go down the hallway and
it’s going to be the first door on your left.

We have a very full agenda this morning,
or today, and so this morning we will have opening
comments from commissioners and executives on the
dais and a series of presentations before breaking
for lunch at about 12:15. We’ll return after a
one-hour lunch break from our presentations.

There will be an opportunity for public comments
at the end of the day.

Since the agenda is very full, we request
that the presenters please limit your comments to
the time allotted to allow adequate time for all
presentations. To help with this, we are going to
have folks, two people in the audience to show
cards, time reminders, so there will be a yellow
card at the three minute mark and a red card to
signal it’s time to wrap up.

During the public comment period we are
asking parties to limit their comments to three
minutes to ensure that the maximum number of
participants have an opportunity to speak. We
will take comments first from people in the room,
followed by participants on WebEx, and finally

from those who are phone-in only.

10
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For those attending in person who would
like to make comments, please f£ill out a blue card
and give it to Alana Matthews who is sitting
outside in the atrium. She’s the Energy
Commission’s public advisor. Blue cards are
available with her. And then when you are called
upon to speak, please come to the side microphone
to make your comments. If you have a business
card please give it to Alana.

For WebEx participants you can use the Q&A
function to tell our WebEx coordinator that you
want to ask a question or make a comment during
the public comment period, and we’ll either relay
your question or open your line at the appropriate
time.

For phone-in only participants, we’ll open
yvour lines after we’ve taken comments from the in-
person and WebEx participants.

As I mentioned, materials for this meeting
are available on the Energy Commission’s website.
Written comments on today’s topics are due close
of business July 10th. And the workshop notice
which is available at the atrium and on our
website explains the process for submitting

written comments.

11
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With that I’11 turn it over to
Commissioner Scott for opening remarks.

COMMISSIONER SCOTT: Great, thank you
Heather, and good morning. Can you all hear me
through here? Yes? Okay, great. So let me take
it out and hold it closer, 1f I can.

Good morning. I'm Janea Scott from the
California Energy Commission. I'm the
Commission’s public member and I also lead the
2014 Integrated Energy Policy Report Update as
well as transportation issues. I would like to
welcome everyone to our workshop today, which is
focused on the changing trends in sources of crude
0il coming into California.

We’'re holding this workshop as part of the
Energy Commission’s 2014 Integrated Energy Policy
Report Update, which is focused this year
primarily on transportation issues.

Over the last year we’ve seen increased
shipments of crude o0il being delivered into
California and across the United States. There
have also been a number of incidents that have
raised concerns about potential threats to public
safety associated with these deliveries.

There are multiple agencies, federal,
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state and local, that have a role to play and
today’s workshop will help provide insight into
which agencies oversee what pieces.

The goals of today’s workshop are to
provide an overview of the state, federal and
local roles and responsibilities related to this
issue; to gather information and increase
transparency in facts and data about crude
deliveries; and to better understand what is
needed to provide for public safety and fully
respond i1if an accident were to occur.

Over the course of the day we’ll hear
perspectives from federal, state and local
agencies, rail operators, the o0il industry, and
environmental organizations. We’ll conclude
today’s presentations by hearing about how these
trends relate to our environmental and energy
policies.

I am pleased to be joined today by, to my
right, Bob Weisenmiller, the Chair of the
California Energy Commission. Next to him
California Public Utilities Commission President
Michael Peevey. Right next to him is Cliff
Rechtschaffen, the Senior Advisor from the office

of Governor Edmund G. Brown, Jr. And then in the
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row right behind me I have my fellow Commissioner
Karen Douglas at the Energy Commission, and Ken
Alex, the Director of the Governor’s Office of
Planning and Research and a Senior Advisor from
the Office of Governor Edmund G. Brown, Jr.

And I will now turn it to Chair
Weisenmiller for his opening remarks.

CHAIR WEISENMILLER: Thank you, Janea.
Thank you all those here today. This is a good
opportunity, I think, to step back, look at the
overall picture of how the various agencies relate
to this issue and what the coming trends are.

It’s sort of one of the things that I’'d have to
say the Independent Energy Policy Report is
designed to do.

And I certainly want to thank Commissioner
Scott and Commissioner Douglas for organizing
today’s event. Certainly would like to thank
President Peevey for his participation. Also
Cliff and Ken.

Again, I think this is going to be a very
informative workshop and help us frame actions for
the state in the area that goes anywhere from
federal to state to local governments, and it’s

important we all work very well together on this

14
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to respond and also we’'re prepared if anything
does go wrong.

So with that, I do have to note that with
my schedule I'm going to be leaving before this is
over but near the end of the day around four-ish.
I have commitments in Southern California.

MR. PEEVEY: Well, hi, my name’s Mike
Peevey, I'm the President of the State Public
Utilities Commission. It’s a pleasure to be with
my colleagues from the Energy Commission and the
Governor’'s Office today.

I would just say I'm here to learn, very
frankly, and consume a bunch of information that I
hope is -- you can’t hear me? That’s a first
time. All right. Well, I’1l1l pull the mic closer
to me because my voice usually is pretty
resounding.

In any case, I'm here to learn. We have
various enforcement responsibilities at the PUC in
this regard, but my really sole purpose in being
here along with our Deputy Executive Director
Brian Turner -- put up your hand, Brian -- from
the Public Utilities Commission, 1s to learn more
about this very, very important crucial and timely

topic. So Thank you wvery much.

15
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MR. RECHTSCHAFFEN: Thanks very much.
Thanks to the Energy Commission for holding this
timely and important hearing and to the PUC for
participating. I want to thank you for holding it
in such an auspicious location. Since I work in
Sacramento but live in Oakland I could ride my
bike here, which I very much appreciate.

There’s a great deal of interest on the
part of the Legislature, the public, local
emergency responders, elected officials in this
topic, so it’'s really important that we pull
people together to talk about it. There haven’t
been very many forums where we’ve brought together
all the stakeholders at federal, local, NGO,
community, industry and so forth, so that’s very
valuable here.

We’ve also been working internally as a
state among the agencies to fashion responses to
deal with this issue. You’ll hear about that more
today. We haven’t had too many opportunities to
have a public dialog about this and have input
from the community, so that’s one of the wvaluable
things we look forward today. Thanks again and
look forward to today’s program.

MR. ALEX: So 1it’s nice to be here in the
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back row. I feel 1like I'm in the House of
Commons. So I'm Ken Alex, I'm the Director of the
Office of Planning and Research, which actually
deals with land use issues, so obviously part of
our concern and set of issues revolves around how
0il is brought to the state and what the
implications are, so I very much want to thank the
commissioners and the Commission for having the
chance to have this workshop today.

The Governor is very fond of noting that
the State of California we drive 332 billion
vehicle miles a year, and that that actually takes
until we come up with alternatives, it takes oil.
And as an ongoing set of challenges in climate
change we also need to leave two-thirds of the
known oil reserves in the ground. So we'’re
wrestling with those two potentially conflicting
set of issues and part of it is how we obtain oil
for our refineries in California and how we begin
to wean ourselves off of it, so we will hit on
those topics today and very much look forward to
the panels.

COMMISSIONER DOUGLAS: All right. I'll be
brief. I'm Karen Douglas, I’'m the attorney

Commissioner on the Energy Commission and I'’ve

17
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been looking forward to this workshop for some
time. It’s a real chance for us to learn a lot
from a really great set of speakers from the
public sector, private sector and some nonprofits.

We really need to make sure that, you
know, I will especially be listening closely to
agencies and others talk about information
sharing, data needs. It’'s really important in
this very complex area to be sure that policy
makers have access to good information, the best
information possible in the policy making role.

Obviousgly, we need to make sure that the
emergency response role and function is as well
informed and thought through in advance as
possible. And we need to find ways to be very
responsive to public interest in this topic and
we’re certainly aware that there’s a lot of
interest. It’'s a very important topic and it’'s
being followed closely at really all levels of
government and in the public.

So on that note, I want to thank Berkeley
City College for agreeing to host this event. It
was challenging to find a venue of sufficient size
in the Bay Area within the timeframe we had to

plan and the City College really stepped forward

18
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and made it possible for this event to be held
here, so we really appreciate that. And with that
let’s get into the presentations.

COMMISSIONER SCOTT: Thank you. Thank you
very much for all of your opening remarks, and
also for everyone for being here with us today.

As you can see from our agenda we have a
robust and information-packed day. And so in
order to do our best to keep on schedule, we will
be strongly encouraging our panelists to keep to
their time allotted. So I have a timekeeper who's
sitting right back here and is going to wave the
card for you. When he raises the yellow card you
have about three minutes left and when he raises
the red card that will be about time for you to
please summarize. And then we’ll go ahead and
move on to our next panelist.

I want to remind folks from the public
that if you would like to make comments during the
public comment period there are blue cards for you
to £i1ll out. Just put your name on the card and
they’re right up front with our public advisor, if
you saw her as you were walking in the room. So
please, be sure to get your cards and leave your

public comments, so when we get to that portion we

19
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will be able to acknowledge you.

And now I will turn it over to Charles
Smith, (sic) the Senior Fuel Specialist at the
Energy Commission to get started.

MR. SCHREMP: Thank you. Good morning,
welcome. I'll be taking you on a little sort of
a background overview to sort of start the
workshop off with a lot of information, a lot of
contact siting, data, and that’ll, I think, help
set the stage for some subsequent speakers and
their respective areas of expertise.

So first of all, the Energy Commission
does collect an awful lot of information. The
information I’11 talk about today is specific to
my arena in the Commission. It has to do with
transportation fuels, crude o0il and alternative
fuels.

So we have a regulation, the Petroleum
Industry Information Reporting Act, or PIIRA as we
call it, it has confidentiality provisions that
allow us to reach out to companies and get very
sensitive, business sensitive information, and
hold it in confidence. And then we actually do a
lot of analysis and aggregated information is put

back out into the public. So it’s a very

20
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important tool we use to understand what'’s going
on and be able to monitor what’s going on and it'’s
very germane for this issue, crude o0il, and
especially crude by rail. So a lot of
participants provide information, refiners,
retailers, storage providers, transporters like
pipeline companies and railroads. And it’s all
kinds of different frequencies.

So I think with regard to just crude by
rail we actually collect from the two Class 1
railroads that bring the crude oil initially into
California, so to reporting entities it makes it
easier to make sure we get all the data. And then
we circle back and get it from refineries as well,
who are the ultimate recipients. So that
information specifically has where it’s coming
from, maybe the loading terminal, and then the
volume per rail car.

So that’s sort of the basis of what we
need, but there is lots of other information that
people are interested in that we do not receive
from the rail companies, and so that'’s where
exactly do the rail cars go and what type of crude
0il, whether it’s from Bakken light crude o0il or a

heavy Canadian from o0il sand development, so we

21
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don’t have that kind of information in the data
that we do collect.

So we also do not receive information on
when the cars will be coming through California in
advance, so that’s information that doesn’t get
sent to the Commission.

So I’11 provide you an overview. We’'ll
start off with, yes, I think somebody mentioned
many billions of miles of vehicle miles traveled
in California. So it’s a lot of gasoline, a
little over 14-1/2 billion gallons of gasoline,
but it’s all not just gasoline from petroleum. We
actually do use ethanol, it’s now 10 percent by
volume. It’'s in every single gallon of gasoline
and a little bit of E85 in there. But gasoline
demand has been declining. A lot of that’s due to
the economic downturn, but as time goes by more
fuel efficient vehicles being taken into the mix,
and also high-sustained prices are sort of getting
people to maybe drive their cars a little bit
less. But ethanol has increased significantly,
and like I said, it’s 10 percent by volume.

Diesel fuel has been about flat from 2003
to 2013. It has gone up and it’s gone down, but

it’s been recovering as the economy recovers post-
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2008. And what’s more interesting is lately we’re
seeing a significant increase in the amount of
renewable fuel, biodiesel to some extent, but
renewable diesel. And this is really driven by
the low-carbon fuel standard. You would want to
use something like renewable diesel, low carbon
intensity, to displace diesel. So a big increase
as of 2013 a little over 5 percent of diesel
(inaudible) is renewable in nature.

So what is the infrastructure to get all
this fuel out? Well, it’s basically an
interconnected infrastructure. Refineries are
sort of the nerve center if you will, lots of
pipeline, there’s marine, there’s storage tanks,
and more recently we have rail is now an element.

So this graphic on the map shows where the
fuel is coming into or whether it’s feedstock like
0il on the blue lines, marine elements. The black
lines are product pipelines. Mainly Kinder
Morgan, only the main common carrier pipeline in
California for refined product movements. And as
you see, we look at this system as a Southwest
system, because it’s interconnected. Most of the
fuel in Nevada is provided by our refineries in

California and about half of the fuel in Arizona

23
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from refineries in Southern California.

So where are those refineries? Certainly
in San Francisco Bay area and in Southern
California and a smaller cluster in the
Bakersfield region where most of the crude oil is
produced. So refineries like to be near water.
That way marine vessels can bring in large
gquantities very economically of crude oil
feedstock and then export some products, so it'’s
natural to find them in coastal areas or areas
that have close proximity. And they do process,
in 2012 I think, 1.6 million barrels a day. Their
capacity 1is closer to 2 million barrels a day of
crude o0il, but they don’t always operate at 100
percent capacity.

Now some of the data for 2013 shows where
is that crude o0il coming from, so as you should
see, most of it is by marine vessel, foreign
sources predominantly, and Alaska. It's all by
marine vessel. And then there is a small amount
more recently from rail, that’s foreign and we'’re
also getting certainly our own crude oil
production in California is transported to
refineries prominently via pipeline.

So once they create the fuels it goes

24
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mainly into pipeline infrastructure to 60
distribution terminals. That’s where the tanker
truck loads before it goes to a retail station or
truck stop. And it’s a lot of trucks, because
it’s a lot of gasoline, 40 million gallons every
day. And so that’s a lot of truck trips, almost
5,000 gasoline truck deliveries a day. Diesel not
as much fuel, so as a consequence fewer
deliveries, about 1,200 tanker truck deliveries a
day.

And I already mentioned the pipeline
interconnection and how that goes to the
neighboring states, and here’s some of the
information on the supply percentage. And this is
a map of Northern California, the Kinder Morgan
system. As you see, it goes from the Bay Area
then all the way to Chico and then all the way up
into Sparks, Nevada, all the way down to Fresno.
So that is where all of the -- that’s how
petroleum products get to their destinations,
their distribution terminals most efficiently and
economically in the pipeline system.

One important point about the pipeline
systems, no connection Northern and Southern

California. There’s a separation where Tehachapi
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is, so you can’'t shift production and move it all
on pipelines, so that’s why there’s a refinery
problem in Southern California. You have to move
more products either by tanker truck or by marine
vessel. And that’s where you have marine
facilities an integral part of refinery operations
and logistics, mainly for feedstock receipt and
then getting out some refined products.

And more recently refineries are exporting
more and more refined products to foreign
countries. Why? Cheaper crude prices have made
U.S. refineries much more competitive in the
international arena. So in 2012 the U.S. set a
record for exports or refined products to foreign
countries. 2013 the record was broken. 2014
likely, maybe to break that record, but maybe EIA
can talk about that in a little bit.

So rail, this is primarily why we’re here
today to take a little bit more focus on rail.

Rail activity is an integral part to
bringing in ethanol. We’re not self-sufficient in
ethanol, so we bring a lot of it in from the
Midwest. Two places in Southern California that
receive unit trains, over 100 cars at a time, of

ethanol. A very efficient means of bringing it,
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but it’s a lot of fuel and 1like tanker truck
deliveries for gasoline, it’s about a 500 tanker
truck deliveries statewide every day. No,
California does not have a train-receiving
facility for ethanol. They used to, that would be
Kinder Morgan Richmond, it’s now transitioned over
to a crude offloading facility. And why is there
ethanol being used? Primarily because it’s the
federal requirement, oxalates to reform the
gasoline.

So rail is also very important for propane
and butane, refineries that produce this export
butane to gasoline (inaudible) component. And
also for other feedstocks or things 1like sulfuric
acid to run some of their process units. And more
importantly, more recently, excuse me, rail.

So where is the crude o0il coming from?
This is showing you a longer trend. Clearly we

used to have a lot more California and Alaska and

foreign resources filling in the balance. "Oh,
how much more do you need? Okay. Let’s get some
foreign crude oil." Now, as you see it’s over 50

percent is foreign, so this is coming because
Alaska and California production continues to

decline. Mainly Alaska recently. California sort
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of looks like it might be rebounding a tiny bit,
but we’ll get into that in just a little bit. So
where does it come from on a foreign basis? The
Middle East, and closer to home, South America.
Those are the primary places where we receive
crude oil.

So just looking at production in
California, as you see a very long-term trend of
decline. California o0il production has been doing
so for well over a hundred years, so this is a
significant 48.9 decline between the peak and
2013, but as you see almost it inched up a little
bit in 2013.

Why it’s been declining is just its older
fields, they have natural declines over time, but
not from any effort to drill new wells as you see
from this chart. The dark line is the number of
producing wells that’s gone up rather
significantly. And what’s happened to the amount
of crude o0il per producing well? It’s gone down
the opposite direction.

So this is what happens. You’ve got old
mature fields that you can keep drilling, but sort
of diminishing returns. So right now it’s about

10.4 barrels per day per producing well in
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California. And compare and contrast North Dakota
Bakken is about 8 times greater, almost 90 barrels
per day per well in North Dakota. So clearly a
newer field that’s being developed up in Bakken
and a different type of o0il and a different type
of o0il extraction.

So how does it get to Northern California
refineries? Well, you see these pipelines, three
main trunk lines moving from Southern California
up to the Bay Area, and there’s the data from
2012. We’'re still in the process of completing
our analysis for 2013. Crude o0il balance, well,
we’re not done, I apologize for that. But as you
see, 1t’s really marine movements and you have
some pipeline movements going to the Bay Area, so
40 percent of the crude o0il Bay Area refineries.
The balance, 60 percent, Bakersfield and Southern
California.

So the U.S., not like California
declining, a reversal, and this is because a much
greater use of hydraulic fracturing in conjunction
with horizontal drilling and improved
understanding of what the formations are through
much greater seismic analysis of these formations.

And so the industry is becoming very smart and
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smart means you can reduce your drilling costs.
And the drilling is becoming much more effective,
in some cases drilling up to six holes from the
same drill rig and the same location, directly
drilled from the same path. So efficiency of the
drilling rates goes up and the EIA can also talk
to that.

So crude o0il production? Highest it’s
been since 1988, so a remarkable turnaround. As
you see, Texas is a big one and North Dakota is
higher than it’s ever been, but Texas is as high
as it’s been since 1977. Will it get to the peak,
the near-term peak I guess back in '867? Likely.
Will it get to the all-time peak of 10 million
barrels a day? Don’t know about that, so you can
talk to EIA.

So where has it been coming from? Texas,
1.8 million barrels a day more. And this is from
January of 2010, not too long ago, so a remarkable
resurgence. This is Eagle Ford and this is part
of the Permian and then you have North Dakota is
the Bakken, so those are the two places.
California about the same, not much of a change.
Down a little bit in Alaska, 1it’s a bit more of a

decline.
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Where is the o0il coming from? These tight
0il, shale oils plays and this red line is
basically a million barrels a day. And that’s
sort of a super-giant field that you hear about in
Saudi Arabia or China. And these three fields are
all in excess of that in the United States, so
it’s sort of a remarkable renaissance 1if you will.

So how do you get all that oil to the
recipients, the refiners? Well, by pipeline. As
you can see from this chart, we don’t see a lot of
pipelines going from Canada or North Dakota or
Texas to California. That’s right, there hasn’t
been a need. We’ve been self-sufficient in crude
0il or bringing it in by marine vessel. No
pipelines can get it to California that way.

And then you also can’t export domestic
production. You can to Canada and there are some
other exceptions, but there are export
restrictions. And so these are sort of preventing
a company, a domestic producer, just bringing it
to the coast and export it to China or some other
country. You really can’t do that, you have to
apply to get a permit to do that.

So I’'ve heard -- there’s been some people

said, oh well, they just want to bring crude by
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rail into California, so they can get it exported.
Well, you really can’t do that. And so this is an
issue that is getting a lot of attention recently,
because of the guantity of crude o0il produced and
how full the inventories are getting in the United
States.

So what happens? The producer says, well,
gosh I want to get my oil to market and if the
pipeline’s full, how do I do it? Rail, next best
option. Next best, i.e. more expensive and so
they have to discount their prices. So they
discount their price enough the rail tariff works.
The farther you go, the higher the cost. But as
you can see from Tesoro’s presentation here, they
expect a lot more rail to be moving or to be
moving by rail and discounts to remain in place
such as the tariff is workable.

So rail movements as a consequence have
gone up. This guarterly data through the first
gquarter of 2014 shows that 11 percent of the U.S.
production of crude o0il is moved now by rail, so
rather remarkable.

So how do they load that? Well, you need
the rail cars, but then you could bring those rail

cars to a place that’s connected to pipeline and
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storage tanks. Or tanker trucks loaded with crude
0il from the field come in and they unload into
storage tanks. And in some cases they load
directly from the tanker truck to the rail car,
it’s called transloading, in the bottom photo
here. So there’s various means of doing that, and
then when it goes to its customer it’s either a
refinery location that’s the final destination or
it’s a hub. What does that mean? It’s a place
where the rail cars are unloaded and then the oil
can now get into a system that gets to the
refineries. Usually through existing trunk lines
for crude o0il distribution.

So California’s not different than many
other places. We'’ve seen an uptick in crude by
rail, a very small amount in 2012, 2013 about 1
percent of our crude o0il needs were met by rail,
almost a six-fold increase from the previous year.
And this chart shows that most of that was going
into Southern California. And the statistics,
9,600 rail cars for the year and an average of
about 660 barrels per rail car.

So where 1is that happening now? And
that’s two places: Kinder Morgan in Richmond and

SAV Patriot rail yard in McClellan airbase in the
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Sacramento region. So rail cars come in and then
they’re transloaded to tanker trucks, so it’s a
small amount, a little over 3,000 barrels per day.
And the two facilities combined are permitted to
do about, you know, over six times that. But
they’re not due to economics limitations, they’re
just not working at maximum capacity.

Southern California including Bakersfield,
it has crude o0il refining. This is the picture
you see there and three locations in Sothern
California: Carson, Vernon and Long Beach are the
three destinations. And we’re trying to pin down
exactly what all of those collective permits allow
them to do on a maximum basis, but we don’t have
that answer yet, but should have that information
soon.

So most recently crude o0oil movements are
still up in California. Two million barrels in
the first four months and if you compare that to
the first four months of 2013 it’s up 90 percent.
So yes, it does continue, but I think in the
seasonal perspective it’s a little bit lower than
it is say later in the year, because of refinery
maintenance that usually occurs in the first

quarter.
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So we’re tracking five projects for crude
by rail that we think are active and moving
forward and two in Northern California, two in
Bakersfield and one San Luis Obispo County. So if
all of them get their permits, customers lined up,
financing approved by their boards, construct and
operate at full capacity that’s 23 percent much
more clearly than 1 percent in 2013. Rather a
significant increase in rail activity and in
crude.

So just brief looks at these, and these
have in most cases links to information on these
projects: Valero Benicia in Northern California,
it’s about 70,000 barrels a day. They have an
environmental impact report just out and so that'’s
out for a 45-day comment and the lead agency is
the city.

And the WesPac Energy Project, it’s across
the water if you will. And it’s more than just
crude by rail, that’s an element. But it largely
depends on the marine terminal to actually bring
in vessels for crude oils and load vessels of
crude o0il. And so that project doesn’t have a
recirculated EIR out yet, and should have later

this year. So there’s no date set for a hearing
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on that or a comment period set at this point.
And this just shows why the project is there,
because it has access to the pipelines that
already exist in the area that feed four of the
five Bay Area refineries, the only exception being
Chevron Richmond.

Bakersfield, two projects. One is the
Alon Refinery, it used to be Big West Refining,
and the other is not at a refinery location, but a
location that can get into the pipeline system by
Plains All American. What’s important to note,
that’s under construction and will be complete
probably fourth gquarter of this year, so that will
become operational and doesn’t need anything else.
They have a permit for a 5.9 mile pipeline
connection that will allow for, I think more
efficient pipeline deliveries from that terminal
once that pipeline permit is approved and
constructed.

So Santa Maria Refinery, this is also
crude by rail, a little over 40,000 barrels per
day and that might be heard sometime later this
year. And we have someone from the county who
maybe can give us an update on where that project

is.
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And the final project we were tracking,
Valero, has withdrawn their permit for South Coast
Air Quality Management District.

Now, we are aware of other projects and
likely (inaudible) looking at, so just two I want
to mention.

Port of Stockton has a marine terminal,
but sort of just doesn’t seem to be making a lot
of progress at this point, so we haven’'t included
that in our estimate.

Nor have we included Questar, a more
recent project that’s being considered. This
brings the rail cars out in the desert area,
connects to an existing natural gas pipeline
that’s idle and would be reconverted to move crude
oil. And the important element of that, it’s
connected, gets into the refineries in L.A., in
Long Beach, and gets into the plumbing system. So
but no permit application yet at this point,
they’re just doing engineering and assessment.

So that’s California, but West Coast
there’s been a lot of crude by rail. They started
earlier and 1f you hearken back to that slide I
showed the cheapest rail tariff. That’s why they

were looking at these projects earlier. And so
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there’s several projects and there’s going to be
almost 200,000 barrels. And as you saw in
California 17,000 barrels a day was being brought
into California in 2013. So this is a much
greater capability.

And but there are two, I think projects,
one especially of note, Tesoro, and this is on the
Columbia River, Tesoro-Savage. This is designed
to bring in two unit trains a day, load up the
marine vessel, there’s no refinery there, and then
it goes to West Coast refineries. So that’s the
design of this facility and that’s still in its
permit stage. And Shell Anacortes has a project
as well and that’s a little over 60,000 barrels a
day.

So can refineries take this oil and is
that okay? Well, they’1ll have to change their
process equipment, but they do have to be aware
that there are some operational issues they have
to keep in mind about waxy deposits, sludges
developing and even a potential additional risk of
corrosion unless it’s attended to properly by the
use of these lighter crude oils.

And another aspect is when you take a

lighter crude o0il and you cook it you get more
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gasoline in the first step in the refining
process. And if gasoline demand is declining in
California and in the U.S. you don’t want that.

So what are the refineries doing? Investing a lot
of money now to handle lighter crude oil. Those
projects aren’t complete clearly, but will be in
the near term, so there’s a lot of it and that'’s
just a laundry list.

A couple of final slides here. We don’t
just do crude o0il and don’t keep track of that at
the Energy Commission, we actually have an awful
lot of other programs. And one I’'d like to
highlight, AB 118, relegates we have alternative
fuel programs and it’s for, it’s research, Dbut
it’s also for infrastructure, advanced biofuel
development. And so this is an example, about a
half a billion dollars, 2009 through current, and
the bottom chart shows how those projects that are
currently active are broken down.

The Air Resources Board also has programs
and they’re designed to, along with the California
Energy Commission policy, to reduce our dependence
on petroleum. So the low carbon fuel standard is
designed to reduce the per gallon carbon intensity

of fuels. So that is creating a situation where
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we’re seeing a more diverse mix of renewable
fuels. Ethanol from say sugar cane and more
biodiesel coming from like used cooking oil and
tallow and things of that nature, and renewable
diesel. So that’'s driving those, greater uses of
those.

And so the final slide has to do with
there is a crude o0il element of the low carbon
fuel standard, and that’s the carbon intensity of
the crude o0il coming in, and if that changes and
becomes more, I guess has a greater amount of
carbon, then there’s some other steps the Air
Resources Board has to take to sort of offset that
incremental carbon debt, if you will. And this is
just showing you what the 2012-2013 volumes are
and these are the top 16, about 72 percent of the
crude oils. And the red number there is the
average, SO you see some crude oils are lower
carbon tendencies, some are higher. And then at
the bottom are some of the heavy crude oils from
Canada or synthetics that are coming in now and
where their carbon score is. But you see some red
numbers with an asterisk at the end? That'’s
because a carbon intensity score has not been

developed for like, Bakken crude and Eagle Ford

40

CALIFORNIA REPORTING, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

crude at this time, so I think the Air Resources
Board is working on that.

I thank you for your time and attention
and I think yes, we’ll be taking questions after
the first panel’s concluded. Thank vyou.

MR. SCHAAL: Thank you, Gordon. My name
is Michael Schaal, I'm the Director of the Office
of Petroleum and Natural Gas and Biofuels Analysis
within the United States Department of Energy’s
Energy Information Administration.

Before I begin I’'d like to mention that
while I have been working within the Department of
Energy'’'s EIA for the past eight years in the
subject matter, I have deep roots to California.
My mother was born in Oakland. I grew up in
Northern California, I'm the product of Durham
High School, I graduated from California State
University Chico. I spent eight years with
Bechtel as an engineer working on first-of-a-kind
technologies. I then went on and got my Mineral
Economics degree from the Pennsylvania State
University, spent 11 years in consulting prior to
joining the EIA in 2005.

And at that time the trend of the day was

the rapid growth of ethanol, and short on that
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heels was the rapid rise of shale gas across the
United States. Following close on the heels of
that phenomenon has been the rapid increase in
tight o0il and shale gas, tight oil, that leverages
the same technologies that were developed for
horizontal drilling and hydraulic fracturing. So
what I’1l1l be doing is providing a national
perspective on some of these issues with perhaps
some perspective on impacts on California.

So a little bit about EIA. EIA is an
independent agency created by law within the U.S.
Department of Energy to provide policy makers and
the public with unbiased statistics, analyses and
forecasts for policy makers and the general
public. As a consequence, EIA does not propose or
advocate policy decisions. We just develop the
statistics and the analyses to help explain the
way things are and the way things could be. We’'re
often called upon to provide service reports to
Congress in answer to questions such as climate
change, what the impact might be of wvarious
policies that would affect the energy economy, and
we provide those analyses to Congress and the
public at large.

Many of you who’ve been involved with
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43

energy have probably been exposed to EIA'’s
statistics and analyses at some point. We produce
weekly, monthly and annual data. We also conduct
some real-time analysis, and particularly what
I've highlighted is This Week in Petroleum, which
provides us an opportunity to provide an analysis
of various topics such as growth of crude by rail,
changes in petroleum markets that might be
noteworthy to policy makers, say a rapid rise in
prices as a result of say refinery outages. And
this provides us with a means of communicating an
analytic context for these phenomenon.

We also produce monthly a short-term
energy outlook, which provides roughly a two-year
monthly forecast of the energy economy, much of
which is influenced by external phenomenon such as
global crude o0il markets.

Once a year we produce an annual energy
outlook and also an international energy outlook,
so many of our long-term structural issues within
the energy economy are examined within these
projections. And within these projections we also
consider various scenarios of considering unknowns
with regards to the energy infrastructure and the

growth of that infrastructure.
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So one of our more recent publications
launched in October of 2013 has been our Drilling
Productivity Report. This was a result of us
seeing how quickly this rise in crude oil
production was occurring in different parts of the
United States. And indeed it was six shale plays
in particular account for nearly 90 percent of the
domestic crude o0il production growth and nearly
all of the natural gas growth. And for that
reason we developed a methodology that allows us
to track rigs and also understand the productivity
of these rigs. Gordon mentioned that these rigs
have been able to reduce costs by being more
efficient at drilling these wells. And indeed,
the industry has through technological innovation
improved the rate of being able to drill these
wells and also be more productive in terms of the
0il and natural gas production for each well
drilled.

And this is an example for the Bakken area
where Bakken o0il production, we’'re estimating will
exceed 1 million barrels per day in June based on
the drilling activity that has occurred all the
way up until this time. What we have found is

that it takes about two months from a drilling rig
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beginning a well to the time that a well begins
production. And as we’'ve looked at these
descriptive statistics we’ve found that these rigs
have become exceedingly more productive over time.
In 2007 we estimated that each rig produced 100
barrels per day of new production. By 2014 that'’s
increased to 500, a five-fold increase in the
amount of crude o0il production produced by each
rig in each month. And therefore when one is
looking at the movement of rigs and in some areas
there would be a decline in rigs, there wouldn't
necessarily drop-off in production. Indeed, in
some cases production was actually increasing.

And this has been a relatively interesting
phenomenon as we’ve progressed.

So as I mentioned, there are about six
plays nationwide that are responsible for the
majority of the crude o0il and natural gas
production growth. But shale plays are located
across the United States. This is an EIA chart
from a few years ago that looks at these plays
across the United States. Indeed, there are other
plays that are shale that are just not amenable to
the technology, because the mineralogy and other

factors make that play not amenable to that
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technology.

So this chart shows on the left the
overall growth in tight oil production. As you
can see, over the course from 2000 until
approximately 2008-2009 fairly steady growth.
There had been production from these plays over
time at a fairly low level, but you could see how
the application technology, which had been
transferred from natural gas in many respects, has
been very effective at unlocking oil that had been
held within the source rock or the formations next
to the source rock. And indeed we’'re up to just
over 3-1/2 million barrels per day of tight oil
production in the United States through May of
2014.

Now, one of the drivers of this activity
is the nature by which the o0il’s produced. I
referred to the initial production rates
increasing five-fold in the Bakken over the course
of the last few years. This o0il and natural gas
production is characterized by high initial
production rates, which is very high production in
the first month or two followed by steep declines
in production where by the 12 month it’s typical

that the well will be producing 60 or 80 percent

46

CALIFORNIA REPORTING, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

less 0il or gas than that first month of
production.

Now, what that has done if you look at
this from an economics point of view and from a
driller’s point of view, this front loads their
return on investment. They get the majority of
their commodity, which they sell to produce
revenues in those first early years. This is
different from the way oil and gas production has
proceeded in the past where you may have
experienced declining curves not anywhere to the
level that'’s experienced with tight o0il and shale
gas.

And I put up the natural gas side on the
right to point out another phenomenon, which is
the industry learns where the highest returns
exist. And in this what you’ll see is that on the
bottom part, which is the Barnett, which was the
earliest application or successful application of
the technology that produced significant amounts
of shell gas. That was then the drillers moved
their attention from the Barnett to the
Haynesville. Then they moved from the Haynseville
to the Marcellus and the Eagle Ford. And it’s

very clearly seen within the production here as
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the capital investment has moved from where the
drillers were active to where they could see they
could have higher rates of return. And that’s a
phenomenon that continues to exist, this ability
to move assets, not just within plays but across
the country in order to achieve higher rates of
return, which has led to significant increases in
production.

So within our short-term energy outlook
this chart shows the bars, the annual changes in
production. And the line and our red on the right
in the line shows total crude oil production, red
off to the left we’re exceeding 13 million barrels
per day. And as Gordon mentioned, we'’ve had these
rather dramatic increases.

And indeed the British Petrol, BP's
statistical analysis of the global energy system
has been recently released and it’s a very nice
succinct summary of energy issues on a global
basis. And not only was 2013 a record year in
U.S. crude o0il production growth, it’s also world
class in that, according to their measures, it’s
the seventh or ninth largest one-year increase in
production by any country in world history. And

if you discount the impact of bringing spare

48

CALIFORNIA REPORTING, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

capacity online, it is perhaps even more or higher
level production in terms of changes in production
for a country in a year.

So some of the interesting aspects of this
increase in crude o0il production is that it’s
consisted primarily of lighter sweet crude oil and
that 96 percent of the 1.8 million barrels per day
of production growth between 2011 and 2013
consisted of an API gravity of 40 plus. Now,
API’'s measure 1is specific gravity of crude oil
where an API gravity greater than 10 means that it
floats on water. And the benchmark crude oil for
many is the West Texas Intermediate, WTI, or the
Brent Crude, and that has an API gravity of about
38 or 39 degrees by comparison.

And what we’re finding is that, as you can
see on this chart, which it shows the growth of
U.S. crude o0il by tight from 2011 in forecast
through 2015, you can see that the increase in
this production has occurred for the light aspects
above 40, which is shown by the orange, the green
and the orange and the -- or the yellow and the
red above, up to an API of 50 plus. This chart
breaks the same information down into year-by-year

differentials. And here you can see that over the
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last couple of years it’s been the API in the 40
to 45 range that has experienced the greatest
growth in production. We’re forecasting that
there’ll be a decrease and a shift as much as
possible to some of the lower API ranges, the
heavier crudes. And by 2015 we’re expecting that
some crudes resulting from projects off in the
gulf of Mexico will bring in some additional
heavier crude.

The exploration production firms are
actively doing what they can to respond to market
prices and they’re looking to drill for lower API
crudes, heavier crudes. However, the geology and
the technology that they’re employing limits them
to just how much down in terms of heavy crude they
can produce from the source rocks.

And this is an example for a breakdown of
the same data for the Eagle Ford. And it’s in an
example of how producers have attempted to shift
their production to the heavier parts of the play.
The Eagle Ford is characterized by a sloping from
deeper in the south and east and near to the
surface to the north and west. And over that
interval as the play is sloped upward the

hydrocarbon has been subjected to less pressure
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and temperature over time, which has resulted in a
heavier type of crude or a heavier hydrocarbon.

So the deeper part produces mostly natural gas,
which is the simplest hydrocarbon molecule, CH4.
And generally as the activity proceeds across the
face of the play you get more and more of the
heavier hydrocarbons.

The tradeoff is that natural gas is still
an important component of the production for the
drillers, because it’s the natural gas that helps
provide the drive for the heavier hydrocarbons to
make it through the micro-fractures that are
produced by the technology in order to achieve the
production flow rates that they’re experiencing
and that they find commercial. So it’s a tradeoff
between what they can produce in a period of time
and being able to obtain the material that can be
used by the existing refinery complex.

With respect to imports, this chart shows
U.S. crude o0il imports from 2010 to 2014 and in
particular, the split between 35 API gravity or
essentially a measure of light. And you see that
while total U.S. imports have declined, certainly
it’s been the light sweet o0il that has declined

the fastest.
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Now, other responses have included an
increase in crude o0il exports. As Gordon
mentioned, there’s essentially a ban on U.S.
producers exporting crude oil to other countries.
There are certain exceptions. The exceptions
include that the crude o0il could be shipped to
Mexico or Canada, and indeed we’ve noted that
there’s been an increase of crude oil exports up
to 240,000 barrels per day in 2014. And that has
actually gone mostly to Eastern Canada, which has
in turn displaced Canadian imports of foreign
light oil. So what’s occurring in the present
time is a continued trend to displace foreign
sources of light o0il. And now the question
becomes what will refiners do if indeed there 1is
even more light o0il available, what refineries
might need to do in order to adjust the increasing
mix of light o0il in the system.

Switching gears a little bit, one of the
things we noted is that the rapid rise of this
production wasn’'t being effectively captured in
our surveys 1in some respects, so we’'re currently
seeking public comment on our plan to expand our
survey of o0il and natural gas production in

expanding that to 20 states and the Gulf of
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Mexico. We’re for the first time asking to
include production by type, API gravity and sulfur
content. In the meantime, we’re looking to
purchase data from third-party sources to improve
our information and our analyses.

And finally, we work with state agencies
in producing states as represented by the Ground
Water Protection Council to collect, to
disseminate well-level data. This is an instance
where a group of state geologists have approached
EIA, and while they’ve made tremendous progress in
standardizing the reporting of well-level
information that we’re stilling looking for a
single point of a means of disseminating the
information and providing some standardization.

So they’ve approached EIA and we’re working with
that group to host their systems for reporting
well-level production information.

Gordon had some excellent charts up about
petroleum infrastructure. This is information
available from EIA’s website, you know, GIS layers
if you’re interested at that level of detail. And
it largely explains the same information that
Gordon has, which is that there’s limited

infrastructure by pipeline bringing inland crude
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0il to the West Coast at the present time. And
the options are presently limited by rail.

Indeed, a great deal of the infrastructure
that existed was built to bring foreign-source
light o0il into the East Coast or the interior of
the United States, and the increase in production
at the interior has actually caused a shift, in
many instances, in reversal of pipeline flows to
accommodate the large increase in interior
production. And that’s all I’'1l1l say about that.

Now, the price differentials make rail
attractive, and really what it amounts to is there
has been this existing rail infrastructure that
with marginal investments in receiving terminals
has allowed for this capability to ship crudes in
a fairly short order of time from producing areas
to areas that would value these resources.

Pipelines by comparison don’t exist to the
same extent and would take years to permit.

That'’s not to say that pipelines would not
actually be built at some point. Gordon went
through many of the capital investments that are
going on in that area. And without a doubt, for
now and for the immediate future crude by rail is

necessary to bring the Bakken Alberta crude in
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particular to market.

I've been asked to provide a few comments
about EIA’s changed estimate with regards to the
Monterey tight oil resource. Between EIA’s annual
energy outlook 2013 and AEO 2014 EIA reduced our
estimate of unproved technically recoverable
resources from 13.7 billion barrels to 0.6 billion
barrels. Now, this has been the result of several
yvears of looking at the growth in production in
different parts of the country with respect to an
initial survey that was conducted for EIA to
provide a comprehensive estimate of the resources
that may exist as a result of the growth of this
new technology. Understandably, at an early stage
there is almost no empirical measures for
production for technological innovation for which
there has been almost no application within each
of the plays.

In each year EIA is required to produce a
systematic, comprehensive projection of the U.S.
energy infrastructure and for that reason we
engaged in an estimate of what resources may
exist. In many instances our resource estimates
were conservative with respect to what has

actually occurred as what you’ve seen here.
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One of the unfortunate outcomes has been
that the empirical measures of the activity in the
Monterey have not measured up to the same level of
success as has been observed in different parts of
the country. So as we’'ve looked at empirical
measures of drilling activity and the success from
that activity, it became increasingly clear that
the Monterey was not as prolific as initially
thought. And therefore we felt that it was
warranted to reduce the resource estimate for that
to a more reasonable level pending additional
information from other experts, and this
summarizes that.

Nonetheless, what we ended up with in the
Annual Energy Outlook 2014, based primarily as a
result of data updates, is that the Monterey play
we saw actually had a slight increase in
production, but nowhere near the level that has
been observed and that is projected to continue
for other plays across the United States. Now
I've had to be very succinct and dense with a lot
of my comments as a natural course, however EIA
has a wealth of information available on its
website.

So our short-term energy outlook -- our
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Annual Energy Outlook, which looks, among other
things, at key uncertainties with respect to
different aspects of the energy economy such as
fuel efficiency standards, oil and gas production.
And in the area of o0il and gas production I would
say that we are considering that the future is
still relatively uncertain within the bounds of
the way one would think about continued advances
in technology. That if those technological
advances were to continue even at a more limited
fashion as they have been playing out over the
last couple of years, the crude oil production
could easily be 75 percent greater than in our
reference case, which is described within the most
recent annual energy outlook.

We also produce, and it’s seen on our
homepage, "“Today In Energy”. That’s a good place
to go to get a quick insight into some aspect of
energy and that’s updated on weekdays every day.
And with that I’'ll finish and we can move on.

(Colloquy between staff.)

MR. BOHLEN: Good morning. My name is
Steve Bohlen. I'm the California 0il and Gas
Supervisor. I'm the Director of the Division of

0il, Gas and Geothermal Resources. I'm glad to be
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back in California and serving the citizens of the
state.

I'm going to give some overview of what
the Division is. The Division has an interesting
acronym, it’s DOGGR, so if you have an acronym
like DOGGR you probably need to have a mission
that’s actually useful. Otherwise the acronym
becomes, well, something that you don’t actually
like.

The Division’s been around for almost a
century. Next year’s our centennial. And the
mission really has four parts. I call this the
“do no harm” part. This is the part in which the
Division works with industry to make sure that to
the extent possible that we limit or eliminate
damage to life, health, property, and natural
resources.

We also have a part of our mandate to work
with industry to deploy all means, including
advanced technologies, in order to increase the
ultimate recovery of underground hydrocarbons.

The third part of the mission of the
organization is to -- I call this the "“trust, but
verify” part of the mission of the organization.

Which is to work with industry to develop
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monitoring programs to actually wverify that
releases of hydrocarbons and produced waters and
so forth are protected, and we are not releasing
these constituents into the environment.

And the fourth part is really an advisory
part and that is to assist the state with meeting
its needs in terms of the wise development of oil
and gas resources.

So that is what the Division does.

I'm actually very new to the position, I'm
in my fourth week, and what I’ve been asked to do
is to give you an overview of sort of what
California looks 1like and where California may be
going. And the two previous speakers have
actually introduced my talk very nicely. And
we’'re going to focus on the state in some detail.

So this is a lengthy period of history
showing the historical trends in California of oil
production. And as has been shown in previous
slides from previous speakers, there’s been a
rather substantial decline in California oil
production. The result of mature fields and
really three or four things have to come together
if that curve is going to change wvery much.

First there has to be stable higher prices
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for crude o0il, so an increase in price that lasts
for awhile or certainty by the industry that crude
0oil prices are not going to fall.

The other is advanced technology. When
yvou have highly developed fields, mature fields,
you basically have found what you’re going to
find. You will make additional incremental finds
in general, that’s what history shows. It’s true
whether you’re in the super-large fields of Saudi
Arabia to fields across the globe that have had
their historical decline.

You also need the regulatory environment
to encourage that and the will to go get it. And
those four things really have to come together in
California if that trend is going to change.

So where does California stand with
respect to other states? You can see in this plot
of crude o0il production in Texas the recent rise
as a result of unconventional o0il and development.

You can see that Alaska has undergone a
very rapid and steady decline basically as the
crude o0il bed plays out. And I don’t think I have
to tell anybody about the excitement over the
National Arctic Wildlife Refuge debate and the

fact that basically there have been no large
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fields discovered in Alaska.

North Dakota is rapidly ascending, of
course, again because of unconventional oil. And
California comes in here, we are technically the
third largest producer of o0il in the country, of
the states.

Oh, I see, I'm hooked, sorry, apologies.
I was tying my tie with the microphone. It
probably didn’'t work very well or didn’t sound
very good out there either.

So, and as you can see again, the long
steady decline.

In terms of natural gas, no one competes
with Louisiana except, of course, unconventional
0il and gas starting to -- oh sorry, Alaska, and
unconventional gas starting to increase gas
supplies in places like Arkansas, Texas and so
forth. California, though, is down in this area

and basically California isn’t really a large gas

producer. The geology, the thermal history of the

state, are not really conducive to a large amount
of gas. Most of the gas occurs sort of north of
the latitude of Sacramento. And these trends in
California have persisted, especially within oil

despite wider substantial changes in the posted
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crude price.

This is Midway-Sunset 0il Field. This is
the largest o0il field in the state and this is
another statement that fields in California are
really guite mature. And even fairly substantial
increases in the price of o0il is not driving
advances in the amount of crude we’re taking out
of the ground.

So as I said earlier, the picture is we
need advanced technologies, we need stable higher
prices, we need a regulatory environment that will
encourage the application of new technology to new
fields if California’s going to change its picture
in terms of oil production.

Another important fact about California
0il is that about half of the oil that’s produced
is produced through some enhanced recovery method,
whether it’s steam injection, water flooding,
there is some enhanced o0il production techniqgues.

Another statement that the oil fields of
California are very mature in their lifespan, but
without any enhanced o0il recovery techniques,
without steam flooding or water flooding, cyclic
steam, so forth, about half of the production of

the state would not be possible.
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So what’s the future with oil and gas
production in California? And, of course, that’s
been a subject of rather substantial debate in the
state and I think it will continue. Michael just
discussed this topic.

I like to ponder the wisdom of a very
famous yogi, Berra I think, who said, “Predictions
are difficult, especially about the future.” I
was in top management of the U.S. Geological
Survey for several years and I was responsible for
the USGS 0il and Gas Assessment for the United
States. You know, we worked with the EIA on those
estimates. And I think it’s important to realize
that everyone, the EIA, the USGS, and even the
executives of all energy companies completely
missed the advance of unconventional oil and gas
in the last 15 years. They absolutely missed it.
I was talking with the Vice President for
Technology of Schlumberger and he said, “You know,
all of us missed it.” And I just think it’s
something to keep in mind when we start talking
about what the future holds.

Technology advances. Energy companies and
energy service companies have a habit of figuring

things out. And Michael explained the EIA
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methodology for getting the numbers that they’wve
arrived at. It'’s a robust methodology, but as you
saw in a number of Michael’s slides and Gordon'’s
slides, there’s a long history where there wasn’'t
much increase in the development of unconventional
0il and gas, and then all of a sudden things took
off. And really what that says 1is that the
maturation for new technology is about a decade.

And I can assure you that I know from
personal experience that o0il and gas producers and
the service companies are working very actively
with advanced technologies with the national labs
and universities to find solutions to the current
problems. And certainly the Monterey Shale, where
California goes will depend on what happens with
the Monterey Shale, what the regulatory
environment is around the potential development of
the Monterey Shale, and advanced technologies to
meet the challenges of the Monterey Shale. The
Monterey Shale, they’re not. The Bakken, they’'re
not. The Eagle Ford, it’s unique. California
geology 1s different and it’s going to take awhile
to figure that out.

But one of the challenges is what do we

mean by it if we talk about the Monterey Shale?
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I'm going to show you just three slides with three
very different views of what the Monterey Shale
is. Some of this is, of course, arcane arguments
among geologists about what makes a formation and
what separates one formation from another. I am a
geologist. I just refuse to be engaged in most of
those debates because they’re not terribly useful.
But it is a fact that where the Monterey Shale is
and where the sweet spots or fairways for oil
development in the Monterey Shale is, is largely
unknown at this stage. And so we have this view,
we have this view, that’s another view of where
the Monterey Shale is, and we have that view.

So that just, I think, underscores some of
the uncertainties, not to mention the fact that
the geology of California is highly faulted and so
that creates challenges. It’s lovely when you’re
in the mid-continent and you can send out a
horizontal wall two miles and basically not
deviate that wall by more than a few meters up or
down to stay in the horizon. It’s a little
different in California, life is much more
interesting here, and so does o0il and gas
activity, so moving on from that we’ll see where

that develops.
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As I said, predictions are tough,
especially about the future. So a very important
guestion though is, does o0il and gas activity have
an impact on California water supply? This is an
enormous debate around the country. Obviously, in
this state with a severe drought on, what are the
competing uses for water and should we be using it
for oil and gas development?

I think it’s important to realize at this
stage California is not the same as the hydraulic
fracturing efforts that you’ve heard about,
whether it’s in the Marcellus Shale or other
places. Those are very, very, very long
horizontal walls for which the number of fracture
stages is large and those are fairly substantial
operations that consume fairly significant volumes
of water.

California however is down here. There is
well stimulation techniques, some hydraulic
fracturing in California in vertical wells, and
these are not these long horizontals. And so the
water used for well stimulation in California is
much more restricted than it is in other places in
the country by virtue of the style of the wells

that are productive in California. And but it is
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important to note that a substantial fraction of

California’s production does require some kind of

well stimulation in order to enhance recovery.

this obviously will continue to be a matter of

So

debate and it depends on if, and how, the Monterey

Shale is developed as to what the potential impact

of water resources might be, if any.

So where are we going with regulations?
Certainly regulations have historically covered
facilities, pipelines, tanks, spill prevention
contingency planning and well construction
standards making sure that well bores go where
they go, land in the formations in which they’re
intended. And to ensure zonal isolation. Make
sure that the well completions are correct that
are done properly to ensure protection of
groundwater, drinking water supplies from the

production techniques.

But as many or all of you in this room, of
course Senate Bill 4 is starting to look at the
future of regulation in the state regarding oil
and gas development. And of course the
regulations have just been issued, draft
regulations have just been issued by DOGGR for
public comment. And new aspects of the regulation
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include things such as neighbor notification, pre-
well stimulation evaluation of the formation and
well, monitoring during and after well
stimulation, water quality monitoring plans and
water management plans. So these are going to
involve multiple state agencies, the Air Board,
the Water Board, DOGGR, in evaluating these plans
moving forward. And some of the monitoring
involves a provision open for public discussion,
no decisions made yet of course involves seismic
monitoring. And then public disclosure of the
activities and the chemical used.

So the regulatory environment is changing,
having learned from and watched the challenges in
Pennsylvania, Texas, North Dakota, Colorado,
Arkansas. And so there is great interest in the
Governor’s Office and the Legislature to develop
what we would call smart or wise regulation that
protects health, safety, the environment and
drinking water as the development of o0il and gas
resources in the state moves forward.

So just some take-home points. California
0il fields are mature. California’s production
will continue to decline without either new

discoveries or the combination of new discoveries
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and advanced technology. And I said there'’'s some
other things that are needed, the will and stable
prices. New technologies may slow the decline as
we’ve seen in Texas and in North Dakota and in
fact, may reverse the decline. We just don’t
know. One thing that is absolutely certain is the
Division will continue to play a very important
role in preventing damage to life, health,
property and natural resources of the state.
That'’'s one of our main missions.

So thank you very much for your attention
and I look forward to the guestion and answer
period.

COMMISSIONER SCOTT: So is this on? What

I'd 1like to do now is thank you very much to our

three excellent panelists. I think this was a
terrific way to set the stage. It was very data
rich. I'd 1like to actually ask the three of you

to come back up to the podium here and we will
take some guestions from folks at the dais for
you. So please come on back up to the stage and
we’ll take some guestions.
Go ahead, Cliff.
MR. RECHTSCHAFFEN: Well, recognizing that

predictions about the future are very difficult,
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Steve, I'm wondering if you or Mike maybe could
with respect to the Monterey Shale, which we’re
all very interested in, what signs should we be
looking at to help gauge what progress there is or
what potential there is beyond the most recent EIA
report? What should we be focusing on the next
six months, a year or two, to help us understand
how rich that area is or how likely it is we're
going to have economically recoverable resources?

MR. SCHAAL: Well, I’'11 go first. And
first of all, thank you for explaining that it’s
difficult. It was clear that the Monterey was
experiencing or has characteristics unlike that of
the Bakken and the Eagle Ford. My suggestion, not
as an expert in the area, is that research would
unlock the potential of that play, and that
additional technological innovation would have to
occur before it could be considered a commercial
success.

MR. BOHLEN: I think some of the keys will
be around what kind of technologies are being
deployed elsewhere. One of the challenges with
the Monterey as a formation is that it has chert
layers. In these inland seas diatoms, which have

silica, shells get deposited, and those layers get
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deposited and then with heat and pressure they
form chert. You would know this as opal, that’s a
gem form of chert. They’'re very hard, they’re
very fracture tough. They’re very hard and so
technologies that are deployed that would put more
energy into the rock and develop more robust
fracture patterns in the rock, I think, are going
to be necessary to develop the Monterey. And when
those technologies are being considered by
companies, hydraulic fracturing is actually
something companies have known how to do for many
years and is now being deployed in a new way.

But it actually -- rock mechanics is
something I know a little bit about, so I hope I
don’t bore you. It doesn’'t actually create these
dendritic patterns that you see in all the
cartoons. There’s just enough energy to actually
get a fracture going, and what you actually need
is to create energy so that those fractures start
to deviate and form the dendritic patterns. Those
are the kinds of things that, as we start to
deviate and form the dendritic pattern, those are
the kinds of things that as we start to see those
kinds of technologies deployed, I think that will

be an indication that the companies are ready to
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take on the Monterey. I think that’s a couple
years out, maybe three.

COMMISSIONER SCOTT: I have got one from
Commissioner Douglas and then I’1l1l come on.

COMMISSIONER DOUGLAS: No, you’re in front
of me, go ahead.

COMMISSIONER SCOTT: All right, great.

Well, thank you. I wanted to ask Steven
just a couple of follow-up gquestions on your
presentation. And, of course, the Energy
Commission and DOGGR work closely together and
share data and information and have some similar
analytical functions, so, you know, I wanted to
ask when you expect to have your enhanced oil
recovery data updated and available.

I noted that the chart in this
presentation goes through to 2009 and shows a kind
of interesting uptick there, but you can’t really
see where that’s going. And then some other
charts sort of end in 2012. It would be really
good to just work and make sure that we all have
and share the most recent data on some of these
things. And -- well go ahead and then I had
another related gquestion.

MR. BOHLEN: Well, I won’t answer when,
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because I'm coming up to speed on some of these --

COMMISSIONER SCOTT: You’ve got to --
microphone.

MR. BOHLEN: Oops, sorry, sSoOrry. I won't
answer when, because I have trouble predicting the
future, but I'm just coming up to speed on many,
many issues.

I am aware that we are behind in producing
many reports that we have normally done, including
the annual report, so I’'ve asked the staff to look
at getting, you know, what’s it going to take to
get those out as fast as possible. There’s a
number of challenges in DOGGR and that’s one of
them, so I'm aware of the problem. I've asked my
staff to give me a plan, so I should be able to
tell you, you know, perhaps when we actually meet
officially in Sacramento. But it is on the list
of things that needs to get done and done guickly.

COMMISSIONER DOUGLAS: Well, that would be
great, and I think we’d also be interested in
talking about the potential for publication or
data collection on production data for
hydraulically fractured wells. But let me ask you
a gquestion.

You know, have you gotten -- I know you’ve
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been in your role for four weeks so the answer
might be no. Have you gotten any feedback? What
are you hearing from companies about their success
so far in using hydraulic fracturing in
California?

MR. BOHLEN: You know, I haven’t had a
chance to engage the companies in that type of
discussion yet. Most of my engagements have been
meet and greet and promises to work together, so
ask me that question in six months and I’'1ll have a
more robust answer.

COMMISSIONER DOUGLAS: No, that’s good.
That would be great, well --

MR. BOHLEN: Certainly my background will
allow me to penetrate past the, sort of the glossy
view that the companies will present. And I
believe I can ferret out accurate information with
time.

COMMISSIONER DOUGLAS: Well, that would be
great. Well, welcome to your role and thank you
so much for being here.

MR. BOHLEN: Thanks.

COMMISSIONER SCOTT: Chair Weisenmiller?

CHATRMAN WEISENMILLER: Yeah, so I had a

couple of questions. First one, just a follow-up
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for Steven. Do you have a -- obviously we’ve done
enhanced o0il recovery for a long time. Do you
have a sense of whether that’s been shifting over
to fracking as one of the ways of doing the
production, and if so, how much?

MR. BOHLEN: Actually, a lot of well
stimulation has --

COMMISSIONER SCOTT: Wait, we have to have
you at the microphone so the folks over WebEx can
also hear the answer.

MR. BOHLEN: You’d think I’'d learn, I'm
slow, slow learner.

COMMISSIONER SCOTT: Thank you.

MR. BOHLEN: So actually, a large very
substantial amount of enhanced, of well
stimulation in the o0il business for the last 50 or
60 years has been some form of hydraulic
fracturing. It’'s been somewhat less controlled,
but hydraulic fracturing itself as a technique has
been around for a long time and been used gquite a
lot. So it’s a very substantial amount of wells
have been stimulated through hydraulic fracturing.

It’s really the advent of the development
of these unconventional resources with the very

long lateral hose on the wells that has really
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brought this, I think, much more into focus in the
public’s mind. But there’s been a -- this is a
very common technigue used in vertical wells for
60 years.

And you’re going to ask what the fraction
of wells are that have been? I don’t know the
answer to that, but it’s a fairly significant
fraction. It might be a guarter, it might be 30
percent. I actually don’t know, that’'s just a
guess on my part. Did I answer your guestion?

CHAIRMAN WEISENMILLER: Yeah, you did.

Thanks.

MR. BOHLEN: Okavy.

CHAIRMAN WEISENMILLER: So a couple of
guestions for Gordon. I'll start with the

observation I was at an NRC event with officials
from various states, and at one of our events a
gentleman from North Dakota was very, whatever,
emphatic that North Dakota now had beat Texas on
0il production, which gives you a sense of how
much things are changing or at least perceived to
be changing.

So I guess in terms of gquestions for
Gordon, first question is, back in '78 when I was

here with the first Brown administration we had an
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0il embargo from Iran and we had shortages at the
gas pumps, and generally we ascribed that to two
phenomena. One of them was that we have a fixed
refinery set and our crude mix shifted to, you
know, basically we backed out the light Saudi and
we were relying on a much heavier crude input.
And that meant you could produce much less
gasoline given the refinery configuration.

And the other thing that happened was of
all of our, you know, 20 or 30 million vehicles,
suddenly people went from having say a quarter to
half in the tank to trying to go for three-
guarters to full, and that was a remarkable surge
on gasoline demand at the same time and so that
led to that shortage.

Given the current notary situation, how do
these trends affect, in our refinery mix affect
our supply situation?

MR. SCHREMP: Well, I think for crude oil
I think what Michael was showing is that in
general high-level examination you see more o0il,
most of its light incrementally speaking, so
something has to give. Less importing, and so who
are we not importing from? Light locations. One

of those happens to be, by the way, and this is
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more Europe, but some source spilled over into the
U.S., Libya. So troubles in Libya, a lot of 1light
0il production lost. Well, that’s okay, because

we’'re sort of displacing that need to import

there. Other African countries, Nigerian 1light
normally would come to the U.S., now can’'t find a
home.

So I think there’s a natural displacement
of very similar crude oils, but we’'re getting to
the point, as Michael showed in his chart, you
don’t have a lot of light imports of oil left to
back out.

So what’s going to happen? Refineries use
a sort of array of crude oils, all kinds of
different crude oils with different varying
properties. Many, many of the refineries, most of
them actually mix and match, they combine crudes
together almost in a cocktail, if you will, to get
the properties they want to run based on their
equipment and the product slate and the economics
they desire that change over time.

So up until this point they’ve been able
to do mixing and matching. So you could actually
take something, for example, more heavier crude

than you normally take, more lighter crude than
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