Role of the Alaska Oil and Gas Conservation Commission
in Establishing Allowable Gas Offtake Rate for Prudhoe Bay

The State of Alaska and other interested parties are engaged in determining how best to
bring North Slope gas to market. The Alaska Oil and gas Conservation Commission
("AOGCC") has a very important role in this process — to protect the public’s interest by
preventing waste and insuring greater ultimate recovery of both oil and gas. To fulfill this
role, the AOGCC will decide what gas offtake rates should be allowed from Prudhoe Bay
and other North Slope oilfields. Considering only the laws of science, these decisions are
very simple; to prevent waste and insure a greater ultimate hydrocarbon recovery,
produce all of the commercially recoverable oil in a reservoir first, and then “blow down”
its gas cap. The AOGCC recognizes, however, that many other factors will — and should
— be considered in exercising its regulatory powers.

Before considering other factors, it is essential first to understand the science. Extracting
gas from an oilfield like Prudhoe Bay triggers a series of events. The pressure in the gas
cap decreases and becomes lower than the pressure in the oil-bearing part of the
reservoir. As driven by the laws of physics, the reservoir then works to get back to
equilibrium, i.e., the same pressure throughout. To do this, some oil, which is at a higher
pressure, moves up into the lower pressure gas cap and the pressure in the oil-bearing part
of the reservoir drops. This process continues as the pressure throughout the reservoir
equalizes at a lower pressure than before. And as more gas is withdrawn, the process
repeats, causing more oil to move into the gas cap and also causing the reservoir pressure
to decrease further.

Both the movement of oil into the gas cap and the decrease in reservoir pressure
jeopardize oil reserves.

Let’s look at the movement of oil into the gas cap first. Think about what happens when
you drain the oil from your car or when you pour cooking oil into a measuring cup. When
you empty the container, some of the oil sticks to it and will not come off. That is what
happens to oil when it moves into the gas cap, a part of the reservoir that has never
contained oil but has always only held gas. However, because that container is porous
rock rather than glass or plastic, the amount of oil that sticks is much greater. The
previously “dry” reservoir rock becomes coated with oil. Although some of this oil can
be produced, a substantial portion (in some fields over 20 to 30 per cent) sticks to the
rock and will never come out. In short, producing gas without replacing the gas cap fluids
will cause some oil to stick to the reservoir rock and decrease the total recovery of oil.

Now let’s look at decreasing reservoir pressure. Think about an aerosol container. It starts
out with high pressure inside; if you puncture it, it will explode. As you use it, more and
more of the fluids — both the active product and the carrier gas -- are released and the
pressure decreases until, eventually, you push the button and nothing happens. When you
shake it, you might be able to hear that there is still hair spray or some other product
inside, but you can no longer get it out. At this point the pressure has decreased so that
you could even puncture the container and nothing would happen. Similarly, in an oil



reservoir, the reservoir pressure provides the energy that allows the oil to flow through
the reservoir and up the well bore. As fluids are produced, the pressure decreases and the
reservoir loses this energy. Eventually, as more and more gas is produced and the
pressure continues to drop, there is insufficient energy to drive the oil from the reservoir.
Typically, operators of oil reservoirs maintain reservoir pressure and energy by re-
injecting produced gas and injecting water to replace produced oil. They continue this
process until they have recovered all the oil. Then, when no commercially recoverable oil
is at risk, they “blow down” the gas cap. They do this because producing gas from an oil
reservoir and not replacing it will result in a decrease of reservoir energy and, therefore, a
decrease in oil recovery.

Another bad thing happens when the reservoir pressure decreases; some oil changes from
liquid to gas. The remaining oil becomes thicker. Think about soup cooking; as water
evaporates, the remaining liquid becomes thicker. In an oilfield, this thickening makes it
harder for the oil to flow and, thus, decreases oil recovery. We all know that it is much
easier to draw water than molasses up a straw.

In summary, looking simply at the reservoir engineering science, producing gas from an
oil reservoir while there is still commercially recoverable oil remaining WILL cause a
portion of the oil resources to be lost, and thus, the gas cap in an oil reservoir should only
be “blown down” when no commercially recoverable oil remains.

The explanation above assumes that all of the gas can be recovered after all of the oil has
been produced, and for most Lower 48 scenarios this is a reasonable assumption.
However, for the North Slope, there will be a trade-off between leaving oil in the ground
and leaving gas stranded, and this trade-off will be influenced by several factors.

For example, the remaining useful life and increasing operating cost of the aging North
Slope infrastructure will impact this balance between losing oil and stranding gas. Much
of the North Slope infrastructure that was put in place thirty years ago for oil production
will still be necessary for gas production. As this infrastructure ages, two things happen:
1) the cost to operate the equipment increases, and 2) components break and must be
repaired or replaced. The later in time that the gas is produced, the higher the costs will
be to operate, repair and replace equipment and, thus, the sooner the gas will become
uneconomical to produce and the more gas that will be left stranded.

The minimum rate at which the Trans-Alaska Pipeline System (“TAPS”) can operate will
also impact the balance between losing oil and stranding gas. Although the gas will have
its own line which will operate independently of TAPS, continued operation of the TAPS
line will impact the economic life of the gas production because, as long as TAPS is
operating, many of the operating, repair and replacement costs will be shared by both the
oil and gas production, thus extending the time before either becomes uneconomical to
operate.

These and other factors complicate making the gas offtake rate and timing decisions for
North Slope fields. The AOGCC is charged with preventing waste and insuring the



greater ultimate recovery by making sure that the operators act in accordance with good
oilfield engineering practices. In executing this responsibility, the AOGCC must be
cognizant of the balance between oil recovery optimization and gas recovery
optimization. This will be no trivial task.

In January 2006 the AOGCC, with the assistance of well qualified consultants, began a
thorough review of the latest Prudhoe Bay reservoir simulation work made available by
BP Exploration (Alaska) (“BPXA”) and their partners to obtain a better understanding of
the field that would enable the AOGCC to respond more promptly to a future gas offtake
application. The information provided by BPXA and their partners was not in support of
any application before the AOGCC and therefore is considered confidential information.
This study was completed on February 28, 2007, and a non-confidential summary is
available on the AOGCC website (http://www.aogcc.alaska.gov/Gas/gasindex.shtml). In
general, the study concluded, that total energy recovery is substantially decreased with an
earlier, higher rate gas sale. The study also concluded that increased oil capture prior to
gas sales can increase hydrocarbon recovery and make the total hydrocarbon recovery
less sensitive to gas offtake rates and gas sales startup dates.
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