




















A pilot project of injection of the water into the producing
formation to promote secondary recovery of oil was begun
in February 1961, in the western part of the field. When
this project is put into full operation, all water now pro-
duced by wells in the western part of the field will be
re-injected into the producing formation.

The water production of the Roosevelt o0il field has increased
from 16,000 barrels in 1952 to 152,000 barrels in 1960, but
its percentage of total basin production of water decreased
from a high of 5.6 in 1953 to 0.7 in 1960. Total dissolved
solids in the water range from about 9,000 to 11,000 ppm.
The water is discharged into evaporation ponds.

Other o0il fields in the Uinta Basin produce water, but com-
monly in amounts less than 5,000 barrels per year. These
0il fields contain 1 to 4 wells, and evaporation ponds
are used to dispose of the water.

Several oil-test wells, which have produced water that con-
tains about 350 to 2,000 ppm dissolved solids, have been
completed as water wells.



INTRODUCTION

The work included in this study was done as a cooperative
project between the U.S. Geological Survey, the Utah State
Engineer, and the Utah 0il and Gas Conservation Commission.

The area investigated includes about 4,000 square miles in
Uintah and Duchesne Counties (pl. 1). In this area are most
of the producing oil and gas wells of the Uinta Basin.

Purpose and Scope of the Study

This study was begun in 1958 to determine how much and what
kinds of water are being produced by oil wells in the Uinta
Basin, This information is needed by State authorities to
determine usability of the water and by Federal and State
authorities to determine what protective measures may be
needed to prevent water of poor quality from polluting usable
ground and surface water in the vicinity.

The work included collection and compilation of o0il- and wa ter-
production data, chemical-quality-of-water data, and geologilc
information from well logs and published reports. About 30
samples of water were collected and analyzed for dissolved
chemical content, and the results were compared with analyses
of samples collected by others. The water-disposal systems
were examined at Red Wash, Ashley Valley, and Roosevelt fields.
Records of o0il, gas, and water production of about 200 wells
in the Uinta Basin were examined and compared with similar
records of about 600 wells in other parts of the State.

The information compiled and collected indicated a wide var-
iation in characteristics of the different oil fields. Water-
to-o0il ratios and quality-of-water data show that geologic
structure and minerals in the rocks affect the quantity and
quality of water produced. Future trends of water production
probably can be predicted after study of the geology, past
production trends, and production methods used in individual
fields.
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Classification of Natural Water

Natural water can be classified arbitrarily as fresh, saline,
or briny by its concentration of dissolved solids or specific
conductance., In this report, the classification of water is
that used by Robinove, Langford, and Brookhart (1958, p. 3)
who state "Fresh water is classified as that containing dis-~
solved solids of less than 1,000 ppm or having a specific
conductance of less than 1,400 micromhos at 25°C. Saline
water is classified as follows:

Specific
Class Dissolved Solids Conductance
(ppm) (micromhos
at 25° C.)
Slightly saline 1,000 to 3,000 1,400 to 4,000
Moderately saline 3,000 to 10,000 4,000 to 14,000
Very saline 10,000 to 35,000 14,000 to 50,000

Briny More than 35,000 More than 50,000"



DISPOSAL OF OIL-FIELD WATER

Water which 1s brought to the surface by oll wells in the
same or different oil fields ranges widely in both quantity
and quality, and therefore may be subject to varying degrees
of control to prevent 111 effects on existing local fresh-
water supplies. There is no set standard by which to appraise
adequately the interrelation of usable water and oil-field
water that may act as a pollutant, but prudent investigation
of the possible effects that oil-field water may have on
usable supplies should suggest the courses to be followed
in each individual case.

The Geological Survey and the Utah 0Oil and Gas Conservation
Commission have nearly the same requirements in regard to
pollution and surface damage in connection with oil and gas
operations. The o0il and gas operating regulations (30CFR
221.,32) of the Geological Survey applicable to Federal and
Indian lands, except the Osage Indian Reservation, state that
the lessee or operator shall not pollute streams, damage the
surface, or pollute the ground water of the leased or other
land. The general rules and regulations (Rule C-17) of the
Utah O0il and Gas Conservation Commission state that the owner
or operator shall take all reasonable precautions to avoid
polluting streams and ground water. If useless liquid pro-
ducts of wells cannot be treated or destroyed, or if the vol-
ume of such products is too great for disposal by usual methods
without damage, then the requirement of both agencies is that
it must be consulted and the useless liquids disposed of by
some method approved by 1it.

The extent of compliance with Survey and Commission require-
ments, of the effectiveness and adequacy of the methods being
utilized for disposal of useless liquids, and of any need
for corrective action can be indicated by appraisals of prob-
lem areas to define local hydrologic and geologic situations
and to evaluate the usability of the surface- and ground-
water supplies, Water from oil fields not properly disposed
of and which contains amounts of dissolved solids that would
appreciably increase the concentration of dissolved solids
in nearby ground water or surface water can force a change
in use of the ground water or surface water., The relation
of quality of water to use is discussed by Hem (1959, p. 237~

254) .

Water that is determined to be a hazard to usable supplies
can be disposed of by (1) storage in evaporation ponds, (2)
injection back into the producing formation, or (3) injection
into another subsurface formation that contains water of sim-
ilar chemlical characteristics,

Evaporation ponds are satisfactory if constructed to prevent
leakage into the ground.



Injection of the water into producing or other subsurface
formations is a convenient method of disposal provided it
is economically feasible. This process can aid in recovery
of gas or oill where disposed water is injected into the pro-
ducing formation.



GEOLOGY

A1l geologic data presented here, except the stiructure map,
were taken from published sources; these sources are listed
in the selected bibliography (p. 22) and are cited at appro-
priate places in the text and on the illustrations. The
structure map was plotted from well logs supplied by o0il and
gas lessees and operators to the Branch of 0il and Gas Oper-
ations of the Geological Survey or to the Utah 0il and Gas
Conservation Commission,

Stratigraphy

Rocks exposed within the area shown on the geologic map (pl.
2) range in age from Precambrian to Recent, but Tertiary
sedimentary rocks so predominate in the central part of the
Uinta Basin that wells 10,000 feet deep do not penetrate the
Tertiary section completely.

The thickness, description, and water-bearing properties of
the formations shown on the geologic map or penetrated by
01l wells in the area studied are shown on table 1.

Structure

The Uinta Basin is an asymmetric downwarped intermontane
syncline whose axis 1s concave southward and generally par-
allel to the eastward-trending Uinta Mountains to the north,.
Beds that form the north flank of the syncline dip steeply
southward away from the flanks of the Uinta Mountains; beds
that form the south flank dip only 1° to 3° northward toward
the axis of the syncline. In detail this broad synclinal
structure is complicated by local anticlines near and on both
sides of the axis. The o0il and gas of the principal oil
fields discussed 1n this report, Ashley Valley, Red Wash,
and Roosevelt fields, were trapped in these small anticlines,
The structure map (pl. 3) shows the configuration of the
central part of the Uinta Basin.

The Ashley Valley field is on a 300-foot structural closure
on the axis of the westward-plunging Section Ridge anticline
(pl. 3). 0il is produced from the Paleozoic Weber sandstone
and Phosphoria formation from a depth of about 4,200 feet.
A detailed structure map of the Weber sandstone in the field
has been completed by Peterson (1957, p. 192).

The Red Wash field is on & gentle northwest-to-west-plunging
anticline which is south of and parallel to the axls of the
Uinta Basin., 0il production i1s principally from the Douglas



Creek and Garden Gulch members of the Green River formation,
from depths of 5,000 to 6,000 feet. The o0il is confined in
stratigraphic traps of discontinuous lenticular bodies of
sandstone,

The Roosevelt field is on another gentle westward-plunging
anticline south of and parallel to the trend of the basin
axis, This field is about 10 miles east of the deepest part
of the basin. Wells penetrating oil shale in the basal part
of the Green River formation produce oil from a depth of
about 9,300 feet. An extensive fracture system provides
a reservoir.

Data gathered during development of the other oil fields
in the Basin have been insufficient to outline definite
structural features or stratigraphic controls.



OIL-FIELD WATERS OF THE UINTA BASIN

Water is brought to the surface with oil in nearly all oil
wells in the Uinta Basin., The quantity and quality of water
produced varies from one well to another within an oil
field and, to an even greater degree, between o0il fields.
The gas and oil fields within the area of this report are
shown on plate 1,

Water production of the Uinta Basin o0il fields annually
exceeds 90 percent of the total State production (fig. 1).
The Ashley Valley, Red Wash, and Roosevelt oil fields produce
about 99 percent of the total basin production, and the re-
maining 1 percent 1s produced from the Brennan Bottom,
Gusher, and Duchesne 0il fields, which contain one to four
wells each.

Yearly water production in the basin has increased from
700,000 barrels in 1952 to 20,500,000 barrels (2,600 acre-
feet) in 1960 (fig. 2). This increase is the result of in-
creased water-to0-0il yield in the Ashley Valley field and
of continuing o0il-field development in the Red Wash area.

Chemical analyses of water from Uinta Basin oil fields were
made from samples collected since 1930 (table 2). The water
has a dissolved-solids content ranging from about 500 to
26,000 ppm, which classifies the water as fresh to very
saline.

There is a noticeable difference in the quality of water from
the Ashley Valley field and that from the other oil fields
in the basin., The relative freshness of the Ashley Valley
water is probably due to the hydraulics of the oil field and
to the type of rocks that yield the water. These factors
will be considered later in the report.

The present methods of disposal of saline oil-field water
in the basin include the use of evaporation ponds or the
natural drainage systems and the injection of the water back
into the producing formation, The water from the Ashley
Valley field is fresh enough to be used for irrigation in the
area adjacent to the field.

Ashley Valley Field

Water production from the Ashley Valley field during 1960
accounted for about 91 percent of the total water produced
from all Uinta Basin oil fields (fig. 1). The yield of
water has increased from nothing in 1948 to more than
18,700,000 barrels (2,400 acre-feet) in 1960 (fig. 2).
Twenty-seven of the 30 original wells of the field were pro-
ducing oil and water in 1960, and the water yield from an
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