33/5
CONF__bbo507-6
SM-72/4
Originals: ENGLIVH

peosp7 — g
/ . . . <

S,

i R,

7

Cy s

'L#V”;:;IOACTIVITY IN BOTTOM SEDIMENTS OF TRE CLINCE-TENNESSEE RIVERS .

‘P.H. Carrigan, Jr., R.J. Pickering, H.H. Abee, ‘R.W. Andrew,
“———— J.W. Beverage and T. Tamura
Ozk Ridge National Laboratory,
Oak Ridge, Tennessee, US4 :

ABSTRACT

"'iow—acfivity fadibéétive waste waters are;released from the ﬁak Ridge
National Laboratory to the Clinch Rivef via White Oak Creek. Partbof the
reieased nuclides eventually settle downstream in the bottom sediments in the
Clinch~Tennessee Rivers. Analyses of sediment cores from a 2l-mile reach of
the Clinch River have shown that there are in the bottom sediments, as of
1 July 1962, 154.6 curies of 157Cs, 17.5 curies of 6000, 15.5 curies of 1O6Ru,
at least 10.2 curies of rare sarths, and 2.9 curies of 9OSr. These quantities
(decay taken into account) reyresent 21% of the 137Cs$'9% of the 60'Co, 0.4%
of tlre 106Ru, possitly 25% or more of the rare earfhs, and 0.2% of the 9osr
released to the river during the 20 years of 1aborétory operations. The total

volume of radioactive sediment in the 21-mile reach was 84.8 million cubic feet.

Approximately 95% of the identified radioéctivity in the sediment occurs

in the most-downstream 15 miles of the Clinch River in the backwaters of

Watts Bar Dam. In the upstream, swifter-flowing portion of the reach, radio-
active sediment was detected zlong the sides of the stream channel. The
maximum concentration of radionuclides was found near the mouth of White Oak

Creek, the peoint at which the wastes enter the river.

Several sediment cores from the downstream section of the river showed the
same general pattern of variation of gross gamma radioactivitylwith depth.
This pattern resembled the pattern of annual 1aboratory releases of 13708, the

most abundant radionuclide in the sediment. The vertical distribution of 6000 o
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7Cs. It is concluded that 13703 and ~Co

were incorporated in the sediment by deposition of suspended radiocactive solids

correlated strongly with that of

which entered the river from White Ozk Creck,

Cation exchange properties of the sediment are largely controlled by its
content of mica and clay minerals. These minerals are found primarily in the
finest sediment fraction, but can occur z2lso in the coarser fractions in the

form of minerzl aggregates and shale particles.

Radioactive nuclides can be released from the sediments only with difficulty

and under atypical river conditions. Leaching tests have shown that at pZ 6
and 8 with HNO3’ EC1, NaCl. and NaH803 negligible quantities of nuclides,

except QOSr, were released. At pH 2 and 12 significant amounts of strontium,

cobalt, and ruthenium were released.
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