Prudhoe Bay, Prudhoe Oil Pool

Summary

Prudhoe Bay is the largest oil field in North America, and it ranks among the 20 largest fields in
the world. The operator, BP, estimates the original oil in place to be about 25 billion barrels,
and gas in place is estimated to be 46 trillion cubic feet." As of February 2011, field production
totaled nearly 11.3 billion barrels of oil.> Associated produced water and most of the associated
produced gas are currently re-injected to maintain reservoir pressure.

The Prudhoe Bay State No. 1 exploratory well discovered this pool in 1968. In that well, DST

No. 12 (a 48-1/2 hour production test that began June 1, 1968) produced oil at a maximum rate
of 2,415 barrels per day, with an average estimated rate of about 2,025 barrels per day.3
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Regular oil production began in April 1969, exceeded an average rate of 1,000,000 barrels per
day in March of 1978, and then peaked in January 1987 at 1,627,036 barrels per day. In March
1994, oil production from the pool dropped below 1,000,000 barrels per day. For the last six
months of 2010, the Prudhoe Oil Pool produced an average of 236,750 barrels of oil per day.

Geology

The Prudhoe Qil Pool is defined as the accumulations of oil that are common to and which
correlate with the accumulations found in the Atlantic Richfield - Humble Prudhoe Bay State No.
1 well between the depths of 8,110 and 8,680 feet.* The Prudhoe Bay, Prudhoe Oil Pool
encompasses, in ascending order, the Sadlerochit, Shublik and Sag River Formations. The
Sadlerochit Formation is Triassic-aged, and it consists of 300 to 600 feet of sandstone and
conglomerate.> The lower part of the Sadlerochit consists of a basal, prodelta marine unit that
grades upward into a marginal marine coastal sequence consisting of interbedded sandstone
and shale. The upper part was deposited by rivers and braided streams in a nonmarine alluvial
environment. Most of the recoverable reserves of the Sadlerochit occur in these braided stream
sediments, where porosity ranges from 20 to 24% and permeability ranges from 300 md to
several darcys.® The Shublik Formation is also Triassic-aged, and it consists of organic- and
phosphate-rich sandstone, muddy sandstone, mudstone, silty limestone, and limestone. "These
sediments were deposited in a low energy marine environment® with high biologic productivity.®
The Sag River Formation consists of a lower sandstone member and an upper shale member.
The sandstone member consists of uniform, well-sorted, fine-grained sandstone and siltstone
that were deposited within a barrier beach complex. The Sag River Formation forms a relatively
continuous reservoir over a large part of the Prudhoe Bay Field. The sandstone member
thickens from 20’ in the south to about 70’ in the north, and reservoir conditions improve toward
the northeast.”® Porosity and permeability average about 25% and 270 md, respectively."" The
overlying shale member consists of shale and mudstone. This member thins from about 70’ in
the west to about 10’ in the main field area.
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