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SURVEY NOTES

Bluebell Project to Test
Well-Completion Techniques

by Craig D. Morgan and Bryce T. Tripp

The U.S. Department of Energy ap-
proved funding of Budget Period II of
the Utah Geological Survey’s Bluebell
project to begin October 1, 1995. The
Bluebell project is a five-year study
designed to demonstrate “increased
oil production and reserves from im-
proved completion techniques in the
Bluebell field, Uinta Basin, Utah.”
Completion techniques are various
mechanical and chemical treatments
of a well to increase the amount of
petroleum produced. These tech-
niques are used immediately after the
well is drilled and periodically after it
has produced for some time (termed a
recompletion).

Budget Period I was the reservoir-
characterization phase of the project.
Reservoir characterization consisted
of studying the geology and engineer-
ing characteristics of the rocks in pro-
ducing wells and similar rocks in out-
crop. Also, past completion practices
were studied. These data were used
to develop what is hoped to be better
geologic formation evaluation prac-
tices and better well-completion tech-
niques. Budget Period II will be a
demonstration of these techniques in
recompleting two wells and drilling
and completing a third well.

Budget Period I outcrop studies, sub-
surface studies, and engineering stud-
ies by the Bluebell project team yield-
ed or may soon yield several specific
results which could help improve
completion techniques used in future

oil drilling in the Bluebell field. Sev-
eral ideas being tested are described
below.

1) Examination of outcrop and core
shows that the potentially most pro-
ductive reservoir rock types in the
Green River and Wasatch Formations
are arenites (clean sandstones) which
commonly have the degree of porosi-
ty and permeability necessary to pro-
duce fluid. Intergranular permeabili-
ties of greater than 0.1 millidarcies (a
minimum cutoff value for a good
reservoir) occur only when intergran-
ular porosity is greater than 5 percent
and clay content is 4 percent or less.
Since clay content lowers porosity
and permeability, geologists typically
estimate clay content (a naturally ra-
dioactive material) by examining total
gamma-ray count curves on well logs.
However, project geologists have
shown that total gamma-ray curves
are poor indicators of clay content in
Bluebell field rocks because any ura-
nium present also contributes to the
total gamma-ray count and varies in-
dependently of clay content. The
Wasatch Formation generally con-
tains less clay than the Green River
Formation.

2) Analysis of outcrop, core samples,
and well logs shows that all potential
reservoir rock types are moderately
fractured, and that fracture density is
not depth related, but fracture direc-
tion is depth related. Two fracture
sets, roughly at right angles to each

other, occur at the surface, but in the
subsurface fractures tend to be orient-
ed NW-SE at shallow depths and E-W
at deeper horizons. Most fractures in
the Bluebell cores are 90 percent or
more calcite filled. Knowing the frac-
ture orientation and fracture density
is crucial in designing drilling and
completion programs in the Bluebell
field because oil tends to flow from
fractures into wells that intersect the
fractures.

3) Homogenous (unfractured) reser-
voir-simulation modelling of the
Michelle Ute and Malnar Pike wells
(two wells studied for possible re-
completion during Budget Phase II of
the contract) showed that the wells
drain only a 400-foot radius volume
of the reservoir. Even in the 400-foot
radius volume, the remaining oil sat-
urations are fairly high. This means
that even though there is a great deal
of oil still in the reservoir, unless the
permeabilities are artificially en-
hanced, the oil cannot be recovered
economically.

4) In the Michelle Ute and Malnar
Pike wells, additional geologic strata
were perforated over a period of
years after the initial completion to
offset declining production. In both
wells the first set of perforations pro-
duced most of the oil. It may be that
chemical reactions, which cause plug-
ging of fractures and pore space, con-
tinue in the unperforated rock wall of
the drill hole even after the metal
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New Publications of the UGS

Geologic map of the Hildale quadrangle, Washington and
Kane Counties, Utah and Mohave County, Arizona by
E.G. Sable, 14 p., 2 pl., 1:24,000, 1995 Map 167 . . $6.00

Radon-hazard potential of the southern St. George basin,
Washington County, and Ogden Valley, Weber Coun-
ty, Utah by B.]. Solomon, 42 p., 1995, S5-87..... $5.95

Bluebell field drill-hole database, Duchesne and Uintah
Counties, Utah by C.D. Morgan, D.A. Sprinkel, and
K.A. Waite, 23 p., 1 diskette, 1995 C-90DF ... .. $5.95

Geologic map of the Fountain Green South quadrangle,
Sanpete and Juab Counties, Utah by AW. Fong, 18 p.,
2pl, 1:24,000,1995 MP-95-1................. $6.00

Geologic map of the New Harmony quadrangle, Washing-
ton County, Utah by S.K. Grant, 14 p., 2 pl., 1:24,000,
1995 MP-95-2. .. .. . i $6.00

Geologic map of the Richmond quadrangle, Cache Coun-
ty, Utah and Franklin County, Idaho by Jon Brummer
and J. McCalpin, 22 p., 2 pl., 1:24,000, 1995
MP-95-3 ... $6.00

A collector’s guide to rock, mineral & fossil localities of
Utah by J.R. Wilson, 148 p. + color insert, 1995 MP-
95-4. ... $8.95 ($9.95 for spiral bound)

Geologic hazards and land-use planning for Tooele Valley
and the West Desert Hazardous Industry Area, Tooele

County, Utah by B.J. Solomon and B.D. Black, 134 p.,
56 pl., 1:24,000, Oct95
OFR-318......... $94.00 (text $10.00, plates $1.50 ea)

Interim geologic map of the Moab quadrangle, Grand
County, Utah by H.H. Doelling, M.L. Ross, and W.E.
Mulvey, 141 p., 2 pl., 1:24,000, OFR-322 ...... $24.00

Interim geologic map of the St. George quadrangle, Wash-
ington County, Utah by ].M. Higgins and G.C. Willis,
108 p., 2 pl.,, 1:24,000, OFR-323.............. $12.00

Interim geologic map of the Washington quadrangle,
Washington County, Utah by G.C. Willis and J.M.
Higgins, 108 p., 2 pl., 1:24,000, OFR-324 ...... $12.00

Oil and gas pipeline map of Utah, by T.C. Chidsey Jr and
P.B. Anderson, 7/95, 1 disk (in AutoCad 12 format)
OFR-327DF. . ... .ot $20.00

Seismic source evaluation of the Salt Lake City segment of
the Wasatch fault zone, central Wasatch Front, Utah
by B.D. Black and W.R. Lund, 36 p., 8 pl., 10/95
OFR-328 ..t e $6.00

Guide to authors of geologic maps and text booklets of the
Utah Geological Survey, by H. H. Doelling and G. C.
Willis, 98p., C-89 . ... $7.95

(Access to our publications list is available at
http:/[utstdpwww state.ut.us/~ugs/bookstor.htm)

Mail or Fax order to:
SALES
Utah Geological Survey
2363 South Foothill Drive QUANTITY ITEM DESCRIPTION ITEM COST TOTALS
Salt Lake City, Utah 84109-1491
Telephone: (801) 467-0401
Fax: (801) 467-4070
nrugs.geostore @ email.state.ut.us
Shipping Rates
Total pre-tax order Shipping/
amount Handling
0 -$ 5.00 $2.00
$ 5.01 - $10.00 $3.00
$10.01 - $20.00 $4.00
$20.01 - $30.00 $5.00
$30.01 - $50.00 $6.00
$50.01 - $100.00 $7.00
$100.01 - and up $9.00
Purchase
Name __ Order # | Subtotal
Address _ Utah residents
add 6.125% sales
City - State Zip
Check | Shipping/Handlin
Mastercard/Visa # . Exp. Date - pping 9
[ charge
Signature Card | TOTAL
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Other Publications of Interest

(Not available from UGS)

A direct-current resistivity survey of
the Beaver Dam Wash drainage in
southwest Utah, southeast Neva-
da, and northwest Arizona, by
A.A. Zohdy and others, 1994:
USGS OFR-94-676

Geologic map of the Scarecrow Peak
quadrangle, Washington County,
Utah and Lincoln County, Neva-
da, by L.F. Hintze and G.]. Axen,
1995, USGS GQ-1759

Gravity and basin-depth maps of the
Basin and Range Province, west-
ern United States, by R.W. Saltus
and R.C. Jachens, 1995: USGS GP-
1012

Geologic map of the Price 1 x 2 degree
quadrangle, Utah, by 1.]. Witkind,
1995: USGS 1-2462

Western frontal fault of the Canyon
Range - is it the breakaway zone
of the Sevier Desert detachment?,
by J.K. Otton, 1995: Geology, v.
23, no. 6

Salt budget for the West Pond, Utah,
April 1987 to June 1989, by S.R.
Wold and K,M, Waddell, 1994:
USGS WRI-93-4028

Hydrogeology of recharge areas and
water quality of the principal
aquifers along the Wasatch Front
and adjacent areas, by P.B. Ander-
son and others, 1994: USGS WRI-
93-4221

Analytical data, sample localities, and
basic statistical data for stream-
sediment, heavy-mineral- concen-
trate, magnetite, and rock samples
collected from the Goshute Indian
Reservation, Nevada and Utah,
by R.G. Eppinger and others,
1994: USGS OF-94-270A and B

Magnetotelluric data on and near the
Goshute Indian Reservation, Utah

and Nevada, by J.A. Sampson,
1994: USGS OF-94-296

Gravity, magnetic, and physical prop-
erty data of the Deep Creek
Range and vicinity, eastern Neva-
da and western Utah, by D.A.
Ponce and V.E. Langenheim,
1993: USGS OF-93-397A and B

Utah areas of oil and gas production,
by R.F. Mast and others, 1994:
USGS OF-94-221

Preliminary geologic map of the Pan-
guitch quadrangle, Garfield
County, Utah, by D.W. Moore
and A.W. Straub, 1995: USGS OF-
95-9

Geologic map of Kious Spring and
Garrison 7.5 quadrangles, White
Pine County, Nevada and Millard
County, Utah, by A.J. Mcgrew
and E.L. Miller, 1995: USGS OF-
95-10

Pink topaz from the Thomas Range,
Juab County, Utah, by E.E. Ford
and others, 1995: The Mineralogi-
cal Record, v. 26, no. 1

Eocene extension of early Eocene la-
custrine strata, in a complexly de-
formed Sevier- Laramide hinter-
land, northwest Utah and north-
east Nevada by C.J. Potter and
others: Geology v. 23, no. 2, Feb.
1995, p. 181-184.

Green River petroleum system, Uinta
Basin, Utah, U.S.A., by T.D. Fouch
and others: AAPG Memoir 60,
1994, p. 399-421.

The role of salt in the structural devel-
opment of central Utah, by L].
Witkind, 1994, 145 p., USGS Pro-
fessional Paper 1528.

Hydrogeology of Jurassic and Triassic
wetlands in the Colorado Plateau
and origin of tabular sandstone

uranium deposits by R.F. Sanford,
1994, 40 p., USGS Professional
Paper 1548.

Solution-collapse breccia pipes of
Spanish Valley, southeastern
Utah, by G.W. Weir and others,
1994, 33 p., 1 pl., USGS Open-File
Report 94-0417.

Bibliography of U.S. Geological Sur-
vey water-resources reports for
Utah, 1886-1993 by E.E. Hardy
and S.L. Dragos, 1994, 74 p.,
USGS Open-File Report 94-0309.

Stratigraphic and time-stratigraphic
cross sections; a north-south
transet from near the Uinta
Mountain axis across the Basin
and Range transition zone to the
western margin of the San Rafael
Swell, by D.A. Sprinkel, 1994,
USGS Miscellaneous Investigation
Map 2184-D, 31 p., 2 sheets.

Geologic map of the Hatch Rock
Quadrang]le, San Juan County,
Utah, by G.W. Weir and others,
1994, 13 p., 1 pl., 1:62,500, USGS
Geologic Quadrangle 1722.

Correlation of the West Canyon, Lake
Point, and Bannock Peak lime-
stones (Upper Mississippian to
Middle Pennsylvanian), basal for-
mations of the Oquirrh Group,
northern Utah and southeastern
Idaho, by L.E. Davis and T.S.
Dyman, U.S. Geological Survey,
1994, 30 p., 1 pl., B 2088.

Determination of hydrologic proper-
ties needed to calculate average
linear velocity and travel time of
ground water in the principal
aquifer underlying southeastern
Salt Lake Valley, by G.W.
Freethey and others, 1994, 30 p.,
WRI 92-4085.








