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ABSTRACT

Chemical and geologic data are presented for 383 lignite and
22 rock samples collected from the Fort Union Region in North
Dakota and Montana. Chemical data include sample 1locations,
sampling methods, stratigraphic information, air-drying loss,
proximate and ultimate analyses, heat content, forms of sulfur,
ash deformation temperatures, free-swelling index, and major-,
minor-, and trace-element concentrations. Within the region,
moisture contents range from 20 to 57 and average 38.8 per cent.
Mean ash yield is about 9 per cent but ranges from 4 to 31 per
cent. Heat content averages 6290 Btu/lb (3497 Kcal/kg) over the
region.

Concentrations of trace elements of environmental concern
are generally low. Average concentrations of arsenic and uranium
are less than 6 ppm. Mean values of selenium and cadium are less
than 1 ppm. Sodium and barium are two elements that can occur in
high concentrations (mean values of 2200 and 389 pPPm,
respectively) in these lignites.

INTRODUCTION

Regional Setting

The Fort Union Region is in the Northern Great Plains Coal
Province and covers parts of four States and three Canadian
Provinces. Coals in this region are 1lignite in rank and
Paleocene 1in age. Comparative stratigraphy and nomenclature
within the region are indicated in figure 1. In North Dakota,
the Fort Union Formation is classified as a group by the North
Dakota Geological Survey.
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Figure 1. Comparative stratigraphy and nomenclature for the Fort Union Region

(after Daly and others, 1985).

National Coal Resources Data System

The National Coal Resources Data System contains information
on the stratigraphic occurrence and the chemical and physical
characteristics of coals. The USCHEM database includes proximate

and ultimate analyses, major-, minor-, and trace-element
concentrations, forms-of-sulfur analyses, ash fusion
temperatures, heat content, air-drying loss, and free swelling
indices. Analyses of 383 lignite samples and 22 rock samples

from North Dakota and Montana compose the available USCHEM data-
base for the Fort Union Region. Collecting localities for these
samples are shown in Figure 2.
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SCOPE

The purpose of this report is to present available chemical
data for lignites from the Fort Union region. No interpretations
of the geological or technical significance of these data are
attempted. Statistical summaries, contour mapping of some
variables, and further discussion of the data will be presented
in Tewalt and others, (in press).

Some data have been presented in other U.S. Geological
Survey (USGS) open-file reports. These reports include: Swanson
and others (1976,) USGS and others (1976,1977), Hatch and

Affolter (1978), Affolter and Hatch (1980), and Affolter and
Kirschbaum (1982).

METHODS

Most of the coal samples were collected and prepared
according to procedures outlined in Swanson and Huffman (1976).
Proximate and ultimate analyses have been done according to
standard methods (ASTM, 1981) by several laboratories, including
the U. S. Bureau of Mines, a commercial laboratory, and the
Montana Bureau of Mines and Geology. Analyses performed at the
U.S. Geological Survey use several analytical methods including
wet chemical analysis, atomic absorption spectroscopy, X-ray
fluorescence spectroscopy, and instrumental neutron activation
analysis. Analytical methods have been modified through time,

although the current analytical scheme is illustrated in Figure
3.

PRESENTATION OF DATA

Available data for lignites and non-coal material in the
Fort Union Region are presented separately . Tables la through

1f contain the information for 1lignite samples. Location,
geologic, and other sample information are presented in Tables 1la
through 1lc, respectively. Proximate and ultimate analyses,

forms-of-sulfur, heat content, air-drying 1loss, free-swelling
index, and ash fusion temperatures are in Table 1d. The U.S.
Geological Survey makes no claims as to the accuracy of apparent
rank calculated from parameters listed in Table 1d. Table 1le
contains major oxides on an ash basis. Major-, minor-, and
trace-element analyses on a whole-coal basis are presented in
Table 1f.

Tables 2a through 2e present the data for non-coal samples;
excluding, however, the table with ultimate and proximate
analyses.

Tables 3 and 4 are statistical summaries of selected
chemical parameters (from Tables 1d and 1f) for Fort Union
lignites. Analytical results from partial bed samples were
combined to one value by weight-averaging the data based on
sample thicknesses 1listed in Table 1c. Therefore, statistics
presented 1in Tables 3 and 4 represent the range in quality
parameters for lignite beds, rather than individual samples.
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Figure 3.

Flow diagram of procedures used for the analysis of coal samples.

Methods

standardized by American Society for Testing and Materials, ASTM.
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