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CHEMICAL ANALYSES OF NATIVE SOIL AND VEGETATION SAMPLES,

CAPPS COAL FIELD, ALASKA

by

L. P. Gough and R. C. Severson

INTRODUCTION -

The purpose of this report is to present data for 55 soil and 43 plant
material parameters (mostly element concentrations) that were determined on
samples collected in the Capps Coal Field, Alaska. The study site is a 10-km?
area located within all or parts of sections 13-15 and 22-27 (T. 14 N., R. 14
W.) of the Tyonek B-5 quadrangle. The area is about 100 km west of Anchorage
within the Beluga coal area (fig. 1). Figure 2 shows the position of the 10-
km? study area within the Capps Coal Field and figure 3 gives the sample site
locations and their identifying numbers within each square kilometer (for an
additional discussion of the sample identifications, see the explanation for
tables 1-3).

The area is rolling hill country with low relief that has an elevational
gradient (about 460 to 620 m) increasing from northeast to southwest. At the
lower elevation, a vegetation community of grasses and forbs with scattered
thickets of willow and alder predominates. These shrub and tree stands can be
either low and open or tall and so dense as to essentially prohibit their
penetration. At higher elevations, the composition and density of the grasses
and forbs remains essentially unchanged; however, the alders disappear and the

willow clumps become smaller and more scattered. About 10 percent of the area

(all across the elevational gradient) is occupied by numerous sedge bogs that
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Figure 2.--Position of the 10-km2 study area, Capps Coal Field, Alaska.
Cells are 1 km? sampling localities.
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range in size from only a few hectares to some that blend together and cover

several hundred hectares.
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USE OF THE DATA

These data are presented at this time in tabular form because of both
written and verbal requests for the information by individuals of the U.S.
Fish and Wildlife Service, the State of Alaska Department of Environmental
Conservation, the U.S. Soil Conservation Service, and the Cook Inlet Region,
Inc. (owners of the land). The data are important because of the general lack
of geochemical information on native soils and vegetation in the Cook Inlet
region and because of the high probability that surface mining of coal will
commence within the decade. The data should be used for gross comparisons
with other published data of element levels either in similar Alaskan
materials or materials in other areas. The statistical treatment and detailed

interpretation of the data are ongoing projects.



SAMPLE DESERIPTIONS AND COLLECTION METHODS

Based on a statistical sampling design described in Severson and Gough
(1983), 90 study sites were randomly located throughout the 10-km? area (fig.
3). At each sample location, a soil pit was dug and examined and soil and
plant samples were collected.

Soils.—~Two soil samples were collected within each pit. The first
sample consisted of a gray, medium—sand-size volcanic ash layer at the surface
(2 to 8 cm in thickness) and the second consisted of a composite of material
from below the first sample to a depth of 40 cm. At nearly all sampling
locations, this composite consisted of three or four laye;s of volcanic ash.
These soils would probably be classified as Cryandepts. Each sample consisted
of about 1 kg of material.

Vegetation.——The vegetation over most of the Capps Coal Field can be

described as "herbaceous tundra,” of the low elevation type, when using the
taxonomic system for Alaska vegetation that is proposed by Viereck and Dyrness
(1980). A willow and a grass sample were collected near the soil pit at every

site. The willow sample consisted of the stem material (terminal 10 cm of

young branches) of several Salix pulchra Cham. individuals. The taxonomy of

this species 1is unsettled (Viereck and Little, 1972; Argus, 1973), and
morphologically it can vary considerably among sites. We feel confident that
the material we collected is S. pulchra even though some of the diagnostic
features used in the field varied considerably among locations. Festuca
altaica Trin. was the grass most frequently collected. It is a common
inhabitant of the crest and sides of frost-heave hummocks. Where Festuca was

not found, a substitution was made with Calamagrostis canadensis (Michx.)




L]

Beauv. (bluejoint) which inhabits areas that are protected ﬁy snow cover in
the winter (but is not a characteristic member of communities associated with
deep late-lying snow fields). Samples of both grasses were composites of the
above-ground parts (clipped at a height of 10 cm) of numerous scattered
individual culms (C. canadensis) or clumps (F. altaica).

The stage of maturity of the plants varied among sites and ranged from
individual willows that possessed bre—flowering capsules to those that were
releasing seeds. The grasses were mostly in the flowering stage, although
some samples at lower elevations were composed of individuals with ripening

seeds.

ANALYTICAL METHODOLOGY
Table 4 1lists the parameters measured (im both the soils and plant
materials), the method used in their measurement, and a reference that
discusses the method 1in detail. The measurement of all parameters
incorporated standard methods for the assessment of both laboratory precision

and accuracy.

TABLE EXPLANATIONS
Explanations for the column symbols used in Tables 1 and 2 (soil samples)
follow.

XD: Element determined in an AB-DTPA (ammonium bicarbonate-
diethylenetriaminepentaacetic acid) extract of soil.

ppm: Parts per million.

XW: pH determined from a 1:1 soil:water slurry.

me: Milliequivalents per liter.

XS: Element or compound determined in a water—saturation extract
of soil.

Sp Con: Specific conductance of the water from the saturation
extract expressed in millimhos per centimeter.

Sat Ind: Saturation index percentage determined as the grams of
water per 100 grams of soil necessary to bring the soil to
saturation.



=S: Elements with this suffix represent total concentrations in

samples as determined by inductively coupled argon plasma-optical
emission spectroscopy in an acid digestion.

Z: Percent.

<: Less than the indicated value.

==: Not determined.

Explanations for the row symbols used in tables 1 and 2 are as follows.

Each sample number 1s coded to represent a location in figure 3. The first
two digits (03 to 12) represent a l-km-square area. These numbers are located
in the center of the cells shown in figure 3. The next single digit (1 to 4)
represents a 0.5-km-square area within each l1-km cell. The next threé digits
(111, 121, or 211) are displayed next to each sampling location in figure 3
and represent levels 3, 4, and 5 of the analysis—of-variance design. The last
digit (1 or 2) is used to represent samples split in the laboratory for the
estimation of laboratory error. The suffix letters "A™ and "C" represent the
upper soil zone and the lower soil zone, respectively.

Explanations for the column symbols used in table 3 (plant samples) are

as follows.

Z: Percent.

ppm: Parts per million.

Tot S: Total sulfur.

-S: Elements with this suffix have concentration values determined by
inductively coupled argon plasma-optical emission spectroscopy;
elements not ending in this suffix were determined using the
following analytical methods: Cd, K, and Na (atomic absorption
spectrophotometry; S (turbidimetric); Se and U (fluorometric),
and P (colorametric).

<: Less than the indicated value.

The numeric portion of the row symbols (first six digits in the sample

identification code) follows the explanation given for the soil samples

(tables 1 and 2). The suffix letter stands for Calamagrostis canadensis (C),

Festuca altaica (F), or Salix pulchra (W).
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. Table 4.--Analytical methodology for soil and plant materials.

Parameter

Method

Reference

Soil Materials

Concentrations of Al,
Cd, Co, Cu, Fe, Mn, Ni,
P, Pb, and Zn

pH

Concentration of B

Concentrations of Ca,
Ci, K, Mg, Na, SO,, and
the propertiesE and
ST

Concentrations of Al, As,
Ca, Cd, Ce, Co, Cr, Cu,

Dy, Fe, Ga, Gd, K, La, Li,
Mg, Mn, Mo, Na, Nb, Nd, Ni,
P, Pb, Sc, Sm, Sn, Sr, Ta,
Ti, Th, U, V, Y, and Zn

1 2
ICP analysis ot AB-DTPA

extract of <2 mm material
Selective electrode

3

DC plasma analysis of
hot-water extract of <2
mm soil material

Various analytical methods
including ICP, selective

electrodes, and conductivity

bridge for <2 mm material

ICP analysis of an acid

digestion for total analysis

of <100 mesh material

Soltanpour and
Schwab (1977)

Crock and
Severson (198V)

Crock and
Severson (1980)

Crock and
Severson (1980)

Taggert and others
(1981)

Plant Materials

Concentrations of Cd, K,
and Na

Concentrations of Al, Au,
B, Ba, Bi, Ca, Ce, Co, Cr,
Cu, Dy, Er, Fe, Ga, Ge,
La, Li, Mg, Mn, Mo, Nb,
Nd, Ni, P, Pb, Pr, Sm, Sr,
Th, Ti, V, W, Y, Yb, Zn,
and Zr

Concentrations of As

- Concentrations of Se

Concentrations of U

AAS® on digested plant
ash

ICP! analysis on digested
plant ash

AAS® on plant dry material
FLUR on plant dry material
FLUR  on digested plant
ash
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Harms (1976)

Taggert and others
(1981)

Harms (1976)

Harms and Ward
(1975)

Huffman and Riley
(1970)



Table 4. (Continued).

Parameter Method Reference

Plant Materials

8
Concentrations of S TURB on plant dry Tabatabia and
material Bremner (1970)

Induction coupled argon plasma-emission spectroscopy.
Ammonium bicarbonate-diethylenetriaminepentaacetic acid.
Direct current.

Electrical conductance.

Saturation Index. | e

Atomic absorption spectrophotometry.

Flurometric.

Turbidimétric.
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