RESTON, VA ~The U.S. Geological
Survey estimates the Bakken formation
that underlies parts of North Dakota and
Montanza holds as much as 4.3 billion bar-
rels of undiscovered, technically recov-
erable oil. ln addition, the agency says,
the formation could hold 1.8 willion cu-
bic feef of natural gas and 148.0 million
barrels of nutural gas liguids,

According 10 the agency, its Bakken
formation estimate is larger than ahy oth-
er formation assessment in the lower-48
states, apd is the largest continuous ait ne-
cumulation ever nssessed by USGS. The
next largest continuous oil accumulation
in the contiguous United States is in the
Austin Chalk of Texas and Louisiana, the
ggency points out, with an undiscovered
gatimate of 1.0 billions of barrels of wech-
nically recoverable oil.

The assessment shows a 25-fold in-
crease in the amoum of oil that con be re-
covered from the Bakken formation us.
ing available technology and industry
practices, compared with the agency’s
1993 estimate of 151 million bareels,
USGS reports, The agency says the for-
mation produced 105 million bagrels
through 2007,

The agency says new geotogic mod-
els applied to the formation, advances in
drilling and production technologies, and
oil dircoveries led to its substantinlly lorg-
er oil asvessment. The USGS says it un-
dertook the atudy as part of a nuttoawide
project assessing domestic petroleum
basins wsing standardized methodology
and protocol as required by the Energy
Policy and Conservation Act of 2000,

Working with the Morih Dakota Geo-
logicat Survey, petrolesm companies and
independents, universities and other ea-
perts, the agency says it developed o ge-
ological understanding of the formation,
There groups provided critical Informa-
tion and feedback on geologic and engi-
neering concepts important to building
the geologic and production models used
in the assessment, USGS points out.

The siudy identified five continuous
assessment units and calculated the re-
sources held i each: Elm Conlee-Billings
Nose {410 miltlion barrels), Cenirnl Basin-
Poplar Dome (485 MVibbi), Nesson-Litle
Knife Structural (309 Mibbl), Eastern
Egpulsion Threshold (273 MMbb), and
Nonhwest Expulsion Threshold (868
MMbb1). The sgency defined « sigth hy-
pothetical conventionn) unit, the Middle
Sandytone Membaer, as external to the oil
generslion aren.
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At the time of the assessment, the
agency says, a limited number of wells
had produced oil from three of the units:
Central Baxin-Poplar Dome, Eastern
BErpulsion Threshold, and Northwest
Expuision Threshold, Montana's Elm
Coules oil field, discovered in 2000, has
produced 635 million of the 103 million
barrels of oil recovered from the forma-
tion, the USGS points ont.

Marine Shales

The Upper Devorian-Lower Migais-
sippian Bakken formation Is a thin but
widesprend unit within the central and
deeper portions of the Willisten Basin in
Montana, Noith Dakota, and the Canadian
Provisces of Saskatchewan and Manitoba,

‘the USGS says. T he formation CONRISts of

three members:

e Lower-a 50-foot thick bluck ma-
rine shale;

s Middie-an 85-foot thick interbed-
ded layer of limestone, siltstons,
dolomite, and sandstone; and

e Upper—a 23-foot thick black mu-
rine shale,

Both the upper and lower shale mem-
bars are organic-rich merine shales of
fairly consistent lithology that are the pe-
troleum source rocks and part of the con-
tinuaus reservolr for hydrocarhons pro-
duced from the formation, the USGS
derils,

According 1o the U.S. Energy Infor-
mation Administration, although opera-
tors and the USGS have known about the
resource powential of the Bakken forma-
tion for many years, several factors made
it very difficult 1o produce these resources:

o Early dritling in the Bakken forma-
tion Iargeted the shale members. Success
hinged on connecting conventions] ver-
tica] well bores with a natural fracture
systetn whilc not ruining the wel) bore in
the process with drilling fluids,

e The shale itself is highly reactive
with water and swells when exposed,
which can sea] off & productive fracture
sysem.

e The formation sediments contain
iron pyrite. This mineral forms an iron
hydrozide precipitale when exposed to
hydrochloric neid, and there are reporis
of this causing irreparable well damage.

These challenges reduced the likeli-
hood of success and discouraged most
operators from trying 1o produce Bukken
oil, the EIA says. Science and technolo-
gy pow are unlocking more of the forma-
tioh's Tesources, the agency reports.

New horizontal l'racu.:riragi technolo-
gy Is being used on Bakken laterals, the

agem.y says. Lyco Ener
ib hy )
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tion. Their technique calls for aligning
the well bore such that induced Fractures
have longitudinal orientation, the EIA
detnits, The fraciured formation produces
back theough an unccmemed pre-perfo-
rated liner.

S{ate Responses

Price and pipeline gnpacity issues
could hinder any sccelcration in the rate
of developing the Bakker formation,
Warns the ETA. ASproductiop in Monane
and North Dakota increases, the trans-
portation system is becoming a bottle-
neck, The existing pipeling system for
the Williston Basin ares, which also is
used to move tar-sand oil from Canada,
is utilized fully, the agency'says.

Rather than sell oil at u discounted
price Lo get i into the pipeline. some U.S.
operators have announced shut-ins and
have postponed drilling, the EfA points
out. Stale governments are, workmg with
operators and pipeline vompanies to ad-
dress the issue, Tn May: 2006, North
Dakots Governor John! quven hogtad a

summit with Jegislators, oil industry of- .
fictals from both the Uniled States and
Canada, pipeline companies, producers,
and railrond officials to help address the
chaltenge of increasing oil pipeling ca-
pacity in western North Dukota.

“We are producing mpre oil, and we.
need to be able to get 3t 1o market 50 oy’
producers and minerai owhers do not suf-
fer unfair discounts,” Hoaven snid.

He added the states angl industry were
developing more pipslive capacity and
lukmg other steps, mcludmg investigat-
ing transportation u%mg railrond tank’
curs,
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