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SELECTED DRILL-STEM-TEST DATA FROM THE

NORTHERN GREAT PLAINS AREA OF MONTANA

By

Gary W. Levings

ABSTRACT

Selected drill-stem-test data were collected for use in the hydro-
logic analysis of aquifers in the northern Great Plains area of Montana.
To supplement existing data defining the potentiometric surface of
various aquifers, shut-in pressures recorded during drill-stem tests
of oil and gas test wells were used to calculate the altitude of the
potentiometric surface. The transmissivity of the aquifers also was
calculated if sufficient data existed.

Records for 627 drill-stem tests from 523 wells are tabulated in
this report. Data include well location, well name, formation tested,
well depth, tested interval, date tested, test number, flow period,
transmissivity, shut-in pressure, and altitude of water surface. Loca-
tions of the wells are shown on a map at a scale of 1:1,000,000.

INTRODUCTION

The increasing demand for water resulting from the continued development
of energy resources, power generation, industry, irrigation, and domestic and
municipal water supplies in the northern Great Plains area of Montana will
require that additional ground-water supplies be used at some time in the
future. 1In 1978 the U.S. Geological Survey began a 4~year study of aquifers of
Cenozoic and Mesozoic age in the northern Great Plains to define the hydrologic
system, to determine the availability and quality of ground water, and to
predict the effects of various water-use management plans on the entire system.
Many of these aquifers are not used as a source of water except in areas where
drilling depths and pumping levels are economically feasible. As a result,
shut-in pressures from drill-stem tests on o0il or gas test wells were used to
calculate the altitude of the potentiometric surface and, where possible, the
transmissivity for the individual aquifers. The purpose of this report is to
summarize the data from selected drill-stem tests that were used in the hydro-
logic analysis of the aquifers in the northern Great Plains area of Montana.
The study area for this report is generally the area of Montana east of the
Rocky Mountains (see report cover).



WELL-NUMBERING SYSTEM

In this report, locations are numbered according to geographic position
within the rectangular grid system used by the U.S. Bureau of Land Management
(fig. 1). The location consists of as many as 12 characters. The first three
characters specify the township and its position north (N) or south (S) of the
Montana Base Line, The next three characters specify the range and its posi-
tion west (W) or east (E) of the Montana Principal Meridian. The next two
characters are the section number. The next one to four characters designate
the quarter section (160-acre tract), quarter-quarter section (40-acre tract),
quarter—quarter—quarter section (l0-acre tract), and quarter—quarter—quarter-—
quarter section (2 1/2-acre tract), respectively, in which the well is located.
The subdivisions of the section are designated A, B, C, and D in a counter-
clockwise direction, beginning in the northeast quadrant. For example, as
shown on figure 1, well 36NO7E27ABBD is located in the SE1/4 NW1/4 NW1/4 NE1/4
sec, 27, T. 36 N., R. 7 E,

The locations of analyzed wells (pl. 1) were mapped by computer using the
rectangular grid system to generate latitude and longitude numbers. The pro-
gram, developed by the Montana Department of Community Affairs, contains a set
of latitude and longitude numbers for the four extreme corners of each township.
When a rectangular grid number is input, the program retrieves the four corners
of that township and creates a regular 36-section township within those corners. .
Latitude and longitude numbers are then calculated for the center of the small-
est subdivision of the section described. Small map discrepencies may exist
where irregularly surveyed townships or sections have been represented as
regular by the computer,

DRILL-STEM-TEST ANALYSIS

- Drill-stem tests can be used to determine the fluid pressure and transmis—
sivity of a selected stratigraphic interval by use of packers, valves, pressure-
recording devices, and perforated pipe attached to the string of drill pipe,
Data for 627 drill-stem tests from 523 wells in the northern Great Plains area
of Montana are given in table 1, and the corresponding locations are shown on
plate 1.

The fluid pressure is used to determine the altitude of the ground-water
surface by the following equation, which is modified from Murphy (1965, p. 15):

h= (FSIP x C) - PRD + LSD (1)
where

h = altitude of freshwater surface, in feet above sea level;
FSIP = final bottom-hole shut-in pressure from drill-stem test, in pounds per
square inch;
C = a constant (2.307) which converts pounds per square inch to feet of
freshwater;
PRD = depth of pressure recording device, in feet below the measuring point;
and LSD = altitude of measuring point, in feet above sea level.
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Well 36NOTE27ABBD

Figure 1,--Well-numbering system.



The values for altitude of water surface in table 1 are rounded to the nearest
10 feet.

The pressure given in table 1 is coded E, C, or R according to the manner
in which it was determined. A pressure coded by E indicates that the drill-
stem—test report contained an analysis of time versus pressure taken from the
curve recorded by the pressure-recording device. These values were used to
extrapolate the pressure curve to the point that represents the undisturbed
formation pressure, A pressure coded by C indicates that the pressure obtained
during the drill-stem test is interpreted to represent the undisturbed formation
pressure because the pressure stabilized during the test. A pressure coded by
R indicates that the data did not contain an analysis of time versus pressure
or a curve from which to determine the breakdown. As a result, the reported
final shut-in pressure was used to calculate the altitude of the potentiometric
surface, The pressure value may or may not represent the undisturbed formation
pressure, If it does not represent the undisturbed formation pressure, the
calculated altitude of the potentiometric surface is low.

If sufficient data exist on the drill-stem—test report, the transmissivity
of the tested interval can be calculated using the following equation modified
from Miller (1976, p. 16):

T=114 428 (2)
AP
where
T = transmissivity, in feet squared per day;
ga = average production rate, in cubic feet per minute; and
Ap = pressure change, in pounds per square inch per log cycle of

time.

A more detailed discussion of the calculation of transmissivity from drill-stem-
test data can be found in the report by Miller (1976, p. 12-17). Calculated
transmissivities from the drill-stem tests are summarized in table 1,
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DATA
Table l.~~Selected drill-stem-test data

Local number—-well-numbering system described in text.
Latitude--first two numbers are degrees, second two numbers are minutes, and
last two numbers are seconds. »
Longitude——first three numbers are degrees, second two numbers are minutes, and
last two numbers are seconds.
Formation--211BGEK, Big Elk Sandstone Member of Colorado Shale
211CLGG, Claggett Shale
211CLRD, Colorado Group
211CRLL, Carlile Shale
211EGLE, Eagle Sandstone
211FRNR, Frontier Formation
211FXHL, Fox Hills Formation
211GRNR, Greenhorn Limestone
211JDRV, Judith River Formation
211LNNP, Lennep Sandstone
211MSBY, Mosby Sandstone Member of Warm Creek Shale
211NBRR, Niobrara Formation
211PEAY, Peay Sandstone Member of Frontier Formation
211PRKM, Parkman Sandstone
211SNNN, Shannon Sandstone Member equivalent of Cody Shale
211VRGL, Virgelle Sandstone Member of Eagle Sandstone
217BCKF, Blackleaf Formation
217BILD, Bow Island Sandstone (informal usage)
217CBNK, Cut Bank Sandstone Member of Kootenai Formation
217DKOT, Dakota Sandstone or Formation
217FCCK, First Cat Creek sandstone
217FUSN, Fuson Member of Lakota Formation
217GRBL, Greybull Sandstone Member of Cloverly Formation
217K0TN, Kootenai Formation
217LKOT, Lakota Sandstone
217MDDY, Muddy Sandstone Member of Thermopolis Shale
217MLTN, Moulton Member of Kootenai Formation
217MWRY, Mowry Shale
217PRYR, Pryor Conglomerate Member of Cloverly Formation
217SBRS, Sunburst Sandstone Member of Kootenai Formation
217SCCK, Second Cat Creek sandstone of Kootenai Formation
217TCCK, Third Cat Creek sandstone of Kootenai Formation
221MRSN, Morrison Formation
221SWFT, Swift Formation
224NSSN, Nesson Formation
224PIPR, Piper Formation
224STTH, Sawtooth Formation



Table 1l.—Selected drill-stem-test data—--Continued

Well depth——in feet below land surface.

Tested interval-—in feet below land surface.

Flow period--in minutes.

Transmissivity——in feet squared per day.

Shut-in pressure-—in pounds per square inch. See section entitled Drill-Stem-
Test Analysis for explanation of letter designation.

Altitude of water surface--in feet above National Geodetic Vertical Datum of
1929,
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