Proceedings America Society of Mining and Reclamation, 1984 pp 431-461
DOI:  10.21000/JASMR84010431

ps:77doi.org/10.



Richard
Typewritten Text
 Proceedings America Society of Mining and Reclamation, 1984 pp 431-461
 DOI: 10.21000/JASMR84010431 


Richard
Typewritten Text

rbarn
Typewritten Text
https://doi.org/10.21000/JASMR84010431


ABSTRACT

Texas lignite overburden is extremely variable particularly in
particle size distribution. | This is partly due to the diverse
environments in which these sediments accumulated. This study was
conducted to determine if any of the properties most critical to
successful revegetation of the stripmined areas are related to the
environments of deposition.

Lignite overburden strata in six cores obtained from
representative locations along the outcrop of the lignite bearing
sediments were grouped (based on geclogical structures) according to
their environments of deposition. Selected physical and chemical
properties of these subgroups were determined.

Although variability associated with all properties within each
depositional environment was large, it was possible to recognize the
following types of depositional environments based on the sand
content: (1) bed load channel; (2) mixed load channel; (3) crevasse
channel, crevasse splay, overbank and levee; (4) marsh and bay
center. Several important parameters of the overburden (potential
acidity, cation exchange capacity, available water and heavy metal
elements), are related to the energy of the environment in which
these sediments accumulated and whether or not these sediments have

been affected by surface weathering processes.

432






Camnon deltaic facies include alternating sand, silty clay and
lignite units. Similar depositional environments occur in the Tongue
River Farmation of the Fort Union group (upper Paleocene) in North
Dakota. Especially common m the Tongue River Formation are cycles
of grey clays overlain by lignite (Floodbasin overlain by swamp
environments) overlain by silts and sands.

A major deficiency at present is the lack of knowledge
concerning the general properties of the overburden materials across
the entire lignite bearing region. Six cores from present or future
mine sites along the outcrop of the Wilcox Group in central and
northeast Texas were analyzed and the data are discussed in this
paper. The cores were selected as being representative of their

region and of the particular mine site.
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their close proximity (approximately 3.25 miles apart). Thick
crevasse splay deposits were cbserved in the upper portion of core
Ro-1, These were underlain by a series of mixed load channel
deposits down to the lignite__ seam, Care Ro-2 oontained materials
thought to be fram the Simsboro and Hooper Farmations (Fig. 2). The
upper deposits were thick levee— floodbasin-splay complexes
associated with the Simsboro Farmation while the lower materials were
made up of bay fill and mixed load channel sediments identified as
part of the Hooper Farmation.

Textural Relationships

The sand content of overburden materials can be related to the ‘
energy of the environment in which they were deposited (Fig. 3).
According to Fig. 3, the bed load and mixed load channel sediments of
the Carrizo Farmation deposited in the high energy environments are
quite distinct fram the low enerqgy bay center deposits of the Calvert
Bluff Foarmation. However, materials deposited by the crevasse
channel and splay, overbank, and levee environments were not
statistically different based on sand content (Fig. 3 and Table 2).
Percent clay and chemical parameters dependent on the amount of clay
(e.g. CBC) showed similar trends, i.e. increased in value with
decreasing energy.

There were no significant differences in the particle size
distribution between samples of the same depositional environment in
the oxidized and reduced zones. The variation in texture of each
type of environment both within and between cores was 1érge. For
example, in core Ha-6 there were seven separate occurrences of a

crevasse splay environment. The sand content ranged from 10-34%
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in the overburden strata (Fig. 4).

The bed load channel deposits of the reduced zone have
significantly less available water (3% average) than all other
environments (Table 3). qu_od basin, bay center, and overbank
deposits fram the reduced zone had significantly greater (@ = 0.05)
available water than the bed load channel, soil, mixed load channel,
and the oxidized flood basin materials. Although not significantly
different, materials from the oxidized zone generally retained less
available water than similar materials in the reduced zone (Table 3}.
This may be due to differences in particle size distribution or an
increase in kaolinitic over montmorillonitic type clays in the
oxidized materials.

Chemical Properties
Cation Exchange Capacity |

The cation exchange capacity (CEC) provides an estimate of tl‘1e
ability of the overburden material to retain cations, many of which
are essential for plant growth. Clay minerals and arganic matter are
the negatively charged components which contribute to cation
retention in soils and overburden materials. The overburden
materials in these oores generally contain low amounts of active
arganic matter and cation retention is primarily due to the clay
minerals. The coarse sediments of the bed load channel environment
with minimal contents of clay, had the lowest CEC values (1.5
meq/100g, Table 4.). The finest materials (clays and silty clays)
deposited in the marsh and bay center environments had the highest
CEC values (>19 meq/100g). The other environments of deposition were

characterized by intermediate CEC values which ranged fram 9.1 to
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with the previous investigations by Arora et al., (13). The
sediments with the lowest 5 contents and high pH tended to occur in
the thick zones between the lignitic beds. Sulfide minerals were
occasionally observed in non-lignite zones in association with abrupt
textural changes. Whether these sulfides formed during deposition ar
accumulated after the sediments were deposited was not apparent.
Heavy Metal Distribution

Total amounts of selected heavy metals were observed to follow a
similar trend to that illustrated by core Ch-1 (Fig. 6). 1In all
ocores except Ro-l, Cu, Ni, Zn, and Mn contents were very low
throughout the oxidized zones as well as the Carrizo sands. In oores
Ch-1 and Fr-5, Fe was higher in the surface but decreased with depth.
In core Fr-5 the iron content decreased from 2.14% at the surface to
0.06% at the base of the Carrizo sands. There is an abrupt increase
in the contents of all of these cations fram the oxidized to the
reduced zone. In core Ch-1l, there is a large increase in the content
of Mn near the 64.5 m depth. Siderite (FECDB) was also found at
that depth. Siderite is often associated with large amounts of Mn
(14). The distribution of the heavy metals in the overburden appears
to have been affected by weathering processes.

It was not possible to differentiate materials deposited in
crevasse channel and splay, overbank, levee and bay center
environments based on heavy metal concentrations. This conclusion is
not unexpected since all of these sediments came fram essentially the
same source area and, in general, have been affected by the same

external influences of transport and leaching.
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apparently similar overburden in the oxidized wversus that in the
reduced zones. Near surface materials generally had lower CBEC, water
holding capacity, and EC values. The pH of the near surface
materials was often low due to natural weathering. The amount of
total sulfur in the surface materials was very low. The depth of the
oxidized zone was dependent on the texture and the degree of
stratification in the near surface depositional environments.

The overall quality of these overburden materials is quite good.
Experience has shown that excellent crop production can be achieved
on the leveled overburden. Properties that could affect plant growth
were a function of proximity to lignite and post depositional
changes. Variations between sediments of the same depositional
environment were so large in most ocores that definitions of the

environments, based on physical and chemical data was not possible.
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Table 5. The relationship between the average total sulfur and

environments of deposition,

Deposition " Mean (%) Grouping
overbank (R)T 1.29 'y
Flood Basin (R) 1.16 A
Crevasse splay (0O) 0.39 B
Bay Fill (O) 0.25 B
Bay Center (R) 0.24 B
Mixed load channel (R) 0.19 B
Levee (R) 0.15 B
Crevasse splay (R) ¢c.11 B
Bed load channel (R) 0.03 B
Flood Basin (0Q) 0.02 B
Mixed load channel (O) 0.01 B
Sail (O) <0,01 B
Marsh (O} <0.01 B

1 Designates whether the depositional environment was located in
the reduced (R) or axidized (0) zone.

* Any mean followed by the same letter is not significantly
different at the 95% confidence level,
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Figure 3.  (haracterization of the depositional environments

of East Texas overburden based on sand content.
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Figure 5. The final overburden pH values after nine

months of incubation.
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