





















































formed subaqueously at the head end of shallow anabranches
tended to decrease in height and to develop longer upstream
slopes during subaerial exposure. Whetten and Fullam (1967)
present quantitative data on the modificution of dune shapes
during all stages of emergence at the head end of a shallow
anabranch at about CRM 127.

Homogeneity of Mineralogic and Chemical
Characteristics of Sediment

Results of studies by several investigators indicate
that mineralogic <chara~teristics of sediment deposited along
the Columbia River downstream from Pasco are consistently
homogeneous. Knebel, Kelley, and Whetten (1968) studied

he spatial variations in clay minerals in the "clay-size"”
(<0.002 mm) fraction of surficial sediment by analyzing
samples that were obtained as near midchannel as possible
in Columbia River reservoirs and in Ice Harbor Reservoir
on the Snake River. They found that the relative quantities
of three clay mineral groups (montmorillonite, illite and
chlorite plus kaolinite) in surficial sediment from McNary,
The Dalles, and Bonneville Reservoirs were indistinguishable
from one another. They also found that the quantities of
clay minerals in "clay-size” fractions in these reservoirs
were not distinguishably different from the guantities in
"clay~-size" fractions from Ice Harbor Reservoir. They
attributed the homogeneity of clay-mineral guantities in
surficial sediment from the three Columbia River reservoirs
to the kind and relatively large quantity of sediment contri-
buted to the Columbia River by the Snake River.

Kelley and Whetten (1969) statistically analyzed sediment-

ol < _tr >In_»ia River and quantitatively

armined which of five river reservoirs deviated most and
which were most similar with respect to four measured vari
ak ¢ --bulk chemistry, trace-element chemistry, bulk mineral-
ogy, and heavy-mineral content. They concluded: "The
general impression produced by the multiple discriminant
analyses is that of quite homogeneous and independent source
re 2rvoirs upstream (Grand Coulee--dam located at CRM 596.6--
and Ice Harbor) and more variable and less distinct reservoirs
downstream (McNary, The Dalles, and Bonneville): although
different from the upstream reservoirs, the downstream
reservoirs seem not very different from one another.”
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Glenn (1973) also found more sameness than difference in
physica , chemical, and mineral characteristics of stream-~
bed sediment from seven locations between the Hanford Reser-
vation and Longview, Wash. He reported that (1) no statis-
tica y significant differences in cation exchange capacity
were noted between locations at the upper and lower ends of
the study reach, (2) no longitudinal trends in carbon content
¢ ni rogen content were apparent, (3) the mineral suite in
less-than-2 micrometer and 2-to-4 micrometer separates from
the Snake River was not appreciably different from the suite
in these separates from the Columbia River, (4) highly signifi-
cant differences in mineral assemblages of the less-than-2
micrometer and 2-to-4 micrometer separates along the Columbia
River were not evident, (5) no highly significant longitudinal
changes in mineralogy of sand separates occurred along the
Columbia River, and (6) when regression coefficients for the
logarithms of zinc-65 concentrations versus the logarithms
of (sediment) particle diameters were compared, no signifi-
cant differences existed among sample locations.

~fhe homogeneity of the mineralogic and chemical charac-
teristics of surficial sediment deposited in the Columbia
River below the reactors indicates that particle size may be
a good indicator of radionuclide concentrations in the
surficial sediment. Glenn (1973) confirms this by his find-
ing that the logarithms of zinc-65 concentrations were
i rersely related (regression coefficient of -0.6) to the
logarithms of particle diameter. He was able to pool data
for samp 2s from seven locations along the Columbia River
because covariance analyses indicated that regression
coefficients at all locations were statistically the same.
The homogeneity of sediment characteristics also suggests
tl ¢ ! 1, _ake by similar-size sediments in the
Columbia River should be homogeneous. ~f so, differences
in radionuclide concentrations in similar-size surficial
sediment should not be distinguishable over relatively long
distances along the Columbia River; differences 1y only
be distinguishable over distances long enough so that further
dilution, decay, and uptake by sediment have attenuated base
levels in the river to a degree that is greater than the
variation of t! radionuclide concentrations in surficial
sediment. In other words, radionuclide concentrations in
surficial sediment should (and did) attenuate downstream
from the nuclear reactors but atter ition witl n relatively
long reaches should not be (and was not) det rminable within

15














































































































































