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MPC'S FOR INGESTION OF RARE EARTHS
IN COLUMBIA RIVER WATER

Introduction

Radioactive rare earths and other radionuclides are discharged into the Columbia
River in cooling water from the HAPO reactors. Two analyses of the guantities
and relative sbundances of nuclides of the rare earth and yttrium analytical
group in reasctor effluent were started in October, 1956(1). Provisional MPC's
for the rare earth group in drinking water derived from the Coiumbia River were
established from the analyses based on individual rare earth MPC's of National
Bureau of Standards Handbook 52 and the HAPO Rediation Protection Standards,

HW-25457 Rev. 1.

A third analysis was begun in April, 1960(2) to determine if relative abundances
of rare earth nuclides in reactor effluent had changed with operational chaenges.
MPC's for the rare earth mixture in drinking water were calculated from isotopic

concentrations of the 1960 analysis and MPC's of NBS Handbook 69.

Sunmary
Results of the'1960 analysis plus a recalculation from corrected isotopic con-

centrations of the 1956 anelyses indicate that limits in use since 1956 for rare
earths in drinking water (GI tract, 3 x 10~k pc/cc;-bone, 0.5 pc/ec) are more
restrictive than necessary and limits nearer the calculated values are recommended

as follows: GI tract, 4t x 10'“ pc/ce and bone, 0.6 pe/ce.

Discussion
The 1960 analysis was made on & composite of effluent from six operating reactors

rather then from single reactors as was done previously. Some of the nuclides

could not be measured directly but were estimated from cross section end relative
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abundence date using logical irradietion and decay periods. Except for terbilum-
160, no rare earths heavier than europium were identified and beta decay compo-
nents were ascribed to the yttrium nuclide with & similar half-life. Since sone
of the beta components may have been partly caused by heavy rare earths, there
is a possibility of error, however not of a magnitude which would significantly

alter MPC's. The components concerned were of the order of 10-7 ue/ce.

Results
The following listings compare an average of two previous analysés and the most
recent analysis as to number of rare earth nuclides detected, their concentrations,

and in the latter case, the analyst's estimate of the maximum range of error.
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Average of Reactor Effluent Analyses Analysis of Reactor Effluent Completed

October 1956 June 1960
Concentration Times Concentration Times
10-6 pe/cc at 24 Hours 106 pe/ce at 24 Hours Meximum Esti-
Isotope After Discharge From Reactor After Discharge From Reactor _meted Error
¥90 2.2 3.5 + 50%
Y9 0.35 1.1 + 25%
- 90%
y92 0.4 0.55 + 509
- 100%
¥93 2.9 2.7 + 50%
- 100%
Lalko 3.L 13.0 + 15%
/ 1allkl 0.24 - -
cel¥l 0 5.2% t 25%
cet3 1.1 1.4 + 25%
et - 2.6 £ 25%
pril2 0.8 3.6 + 309
prik3 0.25 1.8 + 15%-
pri5 0.25 0.23 £ 309
Nali7 0.37 0.57 + 30%
P9 0.2 0.13% + 100%
¢ Putol 0.1 - -
sml>3 6.7 9.9 t 15%
! o0 0.5 - -
Eul?2 (9.3 h) 1.9 17.0 + 25%
Eul”2 (13 y) 0.006 0.76% +  50%
puloH 0.0003 0.03% -
Eul>5 0.015 0.l -
Eu 56 0.25 6.3% £ 30%
Eul>7 1.3 1.8 £ 100%
Tp 160 - 0.35 + 25%

¥ Denotes Leotopes aot measureddirectiy. DEC\.ASS\HED—
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Rare earth group MPC's were calcuwlated from the 1956 analyses as 3.6 x 10“4 pc/cc

HW-66026

for the GI tract and 0.65 pc/cc for bone. A lower set of MPC's, recommended to
allow for variations in isotopic ratios, etec., and used since 1956, were 3.0 x 21.O'LF

pe/ce for the GI tract, and 0.5 pc/ce for bone.

The YO concentration reported on the analyses was later found to be four times
too high. When recalculated, the MPCpy,e Changed only slightly, but the MPCgI

changed from 3.6 x 10““ pc/cc to 4.6 x 1074 uc/ce.

Rare earth group MPC's calculated in Table 2 from the 1960 analyses are 3.8 x 1074
pc/cc for the GI tract and 0.56 pc/cc for bone. MPC's for other organs of possible

interest, kidney and total body, are also shown in Table 2.

The comparative analyses in Table I and the decay curves in Figure 1l indicate that
there has been no great change in the concentrations of rare earth nuclides in the
effluent from the HAPO reactors between 1956 and 1960. No change in limits is
necessary on that basis. However, it 1s recommended that the MPC's adopted and in
use since 1956‘bevchanged to coincide more nearly with calculated limits. The
recommended MPC's for rare earths in drinking water derived from the Columbia River

lO'u ue/ce

are: OI tract: U4 x
0.6 uefce

bone :
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RARE EARTH DECAY CURVES

X\ Derived From Table !

Figure |
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ACTIVITY RELATIVE TO|THAT AT 4 HOURS
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TIME SINCE LEAVING REACTOR, HOURS DECLASSIFIED
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