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COAL TEST DRILLING FOR THE SAN JUAN MINE EXTENSION,
SAN JUAN COUNTY, NEW MEXICO
by

LAURA J. BEACH AND RUSSELL W. JENTGEN

INTRODUCTION

Between October 25 and December 16, 1977, the U.S. Geological Survey
drilled test holes at 24 locations in T. 30 N., R. 15 W., N.M.P.M., in response
to a request from the U.S. Bureau of Land Management that these lands be
evaluated preparatory to competitive leasing under the Secretary of the
Interior's short-term criteria (1977). The object of the drilling was to deter-
mine the depth, thickness, extent, and quality of the coal underlying T. 30 N.,
R. 15 W., in the San Juan basin, New Mexico. The holes were drilled under
Government contract number 14-08-001-17162, awarded by the U.S. Geological
Survey to Harlan Drilling Company of Farmington, New Mexico. Shumway Drilling
Company of Moab, Utah, subcontracted by Harlan, did most of the drilling. The
contractors drilled 24 holes and cored parts of five of them using truck-
mounted rotary drilling rigs. Four of the holes were twinned for the purpose
of coring the coal beds. 1In one drill hole the coal was cored as the hole
was drilled without twinning the hole.

The drill holes are in the northwest part of the San Juan basin in the
Upper Cretaceous Fruitland Formation outcrop, just east of the currently
active Western Coal Company San Juan mine. The coal is in the lower 150 feet
of the Fruitland Formation in two principal coal beds (table 1). The lower
bed averages 15.3 feet in thickness, and in 13 locations a 2- to 3-foot-thick
rider seam is present 3 to 11 feet above the main bed. All surface produc-

tion in the nearby San Juan mine is currently coming from this lower



main bed. A thinner coal bed is located approximately 100 feet above the
lower coal bed in the drilled area. This upper bed averages 6.3 feet in
thickness. The Fruitland Formation and its contained coal beds dips from
1° to 3° northeastward in the drilled area.
DRILL-HOLE LOCATIONS

A triangulation survey was conducted to determine the exact location of
the drill holes. Elevations were determined from two U.S. Geological Survey
7%-minute topographic quadrangle maps with contour intervals of 20 feet.
(Three drill holes were surveyed by plane table to check their elevations
and were found to be within 3 feet of the map interpolation.) All of the
holes are in the Waterflow and Youngs Lake quadrangles, San Juan County,
New Mexico (table 2). Figure 1, a composite map of the appropriate parts of
these two quadrangles, shows the locations of all of the drill holes in this
report. Each numbered drill hole is preceded by the letters '"SJ" for San
Juan. The first number after SJ is the number of the section where the hole
is located and the second dashed number indicates the location of the hole
in the section. The numbers increase from west to east and from north to
south. For example, SJ 23-1 and SJ 23-4 are in section 23 in the NW and SE
quarters, respectively.

DRILLING AND SAMPLING

Drilling fluids used were air, water, and air-water-biodegradable foam.
Representative cuttings of the rock units penetrated were logged in the field
at 10-foot intervals by U.S. Geological Survey geologists. Survey personnel
supervised the drilling, selected the drill sites, determined the depths to
be drilled, and obtained permission for access to the land from the U.S.
Bureau of Land Management and private surface owners. The diameter of all

drill holes is 4 inches, except for those intervals where the 3.25-inch core



barrel was used and the hole was not reamed. The coal beds generally become
deeper from west to east and from south to north. The depths of the holes
range from 406 ft to 845 ft and all were planned to penetrate the Pictured
Cliffs Sandstone.
GEOPHYSICAL LOGS

Geophysical logs of the drill holes were run by USGS hydrologists,
Albuquerque, New Mexico. Natural gamma; spontaneous—potential, resistivity,
and high-resolution gamma-gamma density logs were run in drill holes at each
location. Neutron logs were alsc run in drill-holes SJ 24-4 anq SJ 25-1.
No spontaneous-potential or resistivity logs were run fcr drill-hole SJ 25-2
because the hole collapsed after running the density and gamma lcgs. In
this report, the geophysical logs are reduced to 20 percent of their original
size. Each scale block on the reductions represents 1 square inch on the.
original logs.

CORING

Drill-hole SJ 26-3, drilled to a total depth of 407 feet, was cored
from 303 feet to 406.6 feet, and then gecphysically logged after the hole
was completed. The other cored holes, SJ 13-2, SJ 25-2, SJ 14-1, and SJ 23-4,
were twin drilled (table 3). Twin drilling was carried out as follows:
}irst, a hole was drilled to the total depth and geophysical logs run. Next,
a second hole was drilled about 30 feet from the first hole to a depth just
above the upper coal bed and the bed was cored. Finally, the hole was
drilled to just above the lower coal bed and that bed was cored. Coal bed
depths were determined from the geophysical logs of the first drill hole.
Cores were first roughly described in the field, and later more precisely
in the office. The more detailed core descriptions and measurements follow

the lithologic and geophysical logs of each core hole in this report. Core



samples of the coal beds have been submitted to the U.S. Geological Survey
for proximate and ultimate analysis, heating value determination, and trace
element analysis. A l-foot coal sample from drill-hole SJ 23-4 (589-590
feet), collected for methane gas determination, was sent to the U.S. Bureau
of Mines laboratory in Pittsburgh, Pa., for analysis; the partial results of
this analysis are shown in table 4.
WATER-OBSERVATION WELLS

Three drill holes, SJ 13-2, SJ 23-4, and SJ 24-4, were completed as
ground-water observation wells by Geological Survey hydrologists. These
wells will be observed to determine water quality and ground-water levels.
A 2-inch inside diameter polyvinyl chloride (PVC) plastic pipe, which is
perforated with 1/4-inch holes opposite the zones to be observed, is used
as casing. Core-hole SJ 23-4 was drilled 139 feet below the lowest Fruitland
coal bed to monitor the water-producing capability of the underlying Pictured
Cliffs Sandstone. In core-hole SJ 13-2, the casing is perforated opposite
the lower coal, interburden, and upper coal, and in SJ 24-4, the water
entering the hole above the coal beds (from the overburden) is being mon-
itored. The three water-observation wells are denoted on figure 1 with the
symbol "WOW" below the drill-hole number.

METHANE GAS STUDY

At the time of coring, several coal core samples were taken by a
representative of the U.S..Bureau of Mines to observe and record the release
of methane gas from the coal. The samples were subsequently sent to the
U.S. Bureau of Mines laboratory in Pittsburgh, Pa., for further observation

and study.



LITHOLOGIC LOGS

Lithologic descriptions of the drill-hole cuttings are based on records
made in the field by the geologists. Sometimes the sample descriptions do
not agree with the lithologies indicated by the geophysical logs. Where
discrepancies exist, the geophysical log is more apt to be correct. The
strip logs show only the coal intervals. Where there was disagreement
between the lithologic and geophysical logs as to the location of a coal bed,
the geophysical log was used to determine the location of the bed on the strip
log.
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