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DISTRIBUTION OF RADIOACTIVITY IN THE ALLUVIUM
OF A DISPOSAL AREA AT LOS ALAMOS, NEW MEXICO

By WILLIAM D. PURTYMUN, GEORGE L. JOHNSON,!
and EDWARD C. JOHN, Albuquerque, N. Mex.

Work dong (n cooperalion with the U8, Alomic Energy Conunlasion

und Ao Livs A lumos Seientifle Loborulory

Abdstract—Fine particles In nlgvin) materind In o disposal
area for lyull radlonetive wastes at Los Alnmos have greater
aiftnlty tor cadlomiclides than conese purtieles; hawever, most
of the rntlonetivity 8 In the conrse wnterind, which (s more
abundant.  ‘The endloactivity n the situvivm {n dispersed by
wante wiater and sform runoff aud deerenses with distanee from
the polnt of effuent outtall.  Most of the epdionneifdes nre
retalned {n the upper 3 feet of the deposity, resulting (n veey
Hitle ehange [h the quunlity of the groumd water perched in the
ulluviun,

Liquid industrial wastes produced at the Los Als-
mos Scientitic Laboratory, in novth-centeal New Mex-
ico, contain small but undesirnble nmounts of rndio-
uetivity, ‘These wastes are trested by chemical proe-
esses nndd by fon exchange to reduce the radionctivity
to less than 10 percent of the MPC (mnximum per-
missible concentration), as reconmended by the In-
ternational Committee on Radiation Protection, before
discharge to n disposal nren in Movtandad Cunyon,
nbout 2 miles southeast of the community of Los Ala-
mos. ‘L'he etfluent, dituted by waste waler and storm
runolfy infiltrntes o smull perched ground-water body
in the ailuvium (Abeahams und others, 1062). Some
rndionuelides in the effluent become bound to parti-
cles of the alluvium, thereby reducing the amount of
ndionctive contamination of thu perched water,

"I'his report is bused on dutn collected in n prelim-
inary study to determine possible urens of further
investigation of transport of radionuclides -on sedi-
tiont,  Samples of aluviwm were collected from the
surfuce 10 n depth of 3 feet ut the point of effluent
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outfall and nt loeations 3,600 feet and 6,800 feel down.
strentn, "The sumples were air dried and mechanically
sepurated into seven fenctions ranging in particle size
from silt und clay to granules, The soven fractions
were ninlyzed for gross alpha, gnmma, and beta radio-
netivity and for radionctive strontium, "The shori.
duration of counting (= 30 minutes per sample) pre-
cludes & quantitative interpretation of the datu, but
the data are believed to indiente qualitutively “the
distribution of the radionuclides within the various
fractions of the alluvium snmples,

PARTICLE-SIZE DISTRIBUTION

The particles constituting the alluvium were de-
rived from weanthering of the Bandelier Tuff, ‘The
gerwatles ure composed prineipaily of (uilf and pumice,
and contain minor wmounts of yunrtz und sanidine
crystuls,  The fenctions from fine to very conrse sund
consist mminly of quarlz and sanidine erystals and
feagments with minor wmounls of tuif, pumice, nud
malic minernls, Uhe silt and eluy fraetion is com-
pused mainly of the clay minerals monttitorilonite
and  illite, which nre the nmjor end produets of
wanthering of the wfl,

A cunnuhutive curve (fig, 1) of purticle-size distribu-
tion in the aluvium nesr the point of effluent outfall
from the trentiment plunt ghows thut U6 pereent of the
uutterinl, by weight, is in the size range from medium
sund (o grunales, and thal b percent s in the size
range from elny and sl to fine sand, The lnrgest
pereentigee of alluvinm, by weight, is very contse snnd,
utel the smnblest pereentage is fine sand,
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Ftounre t.—Cumulntive curve of particle-sise distribution In
alluvium near the polnt of eMuent gutinil from the wastes
treatiment pland.

RELATION OF RADIOACTIVITY TO PARTICLE SIZE AND
MINERAL COMPOSITION

The distribution of the radionctivity is correluted
with both the size nnd the minernl composition of the
particles,  On wn unit-weight basis more radionctivity
wig found in the silt and cluy, very fine sand, and fino
sund than in the conrser fractions (table 1), The larg-
est proportion of the radionctivity was in the silt nnd
clay, aned the proportion decrensed with increasing
pacticle size. The silt and cluy, vory fine sand, and
tine sanct nrw composed of clny minerls or of muterinls
that nre rapidly wentheving into cluys. ‘The ¢lay mine-
raly montmorillonite and illite, derived from wenther-
img of the tull, have n relatively high ion-exchunge
enpneity, and adsorh nud retuin radionuclides from the
liquid wostes.
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Of the lurger purticles, the granules have u higher
concentration of gross gumma and betn radionctivity,
and more radionetive strontium per unit woight than
the mote siliceous medium, conrse, und very courso suid
perticles.  This may be due to thc fact that granules
are primarily tull und pumice of high microseopic
porosxly with lntge surface nrens,  Sineo the tuff and
punm.e are in the process of weathering, the pores con.
tnin some clay which tends to bind radionuclides,

DISTRIBUTION OF RADIOACTIVITY IN THE ALLUVIUM

A greater quantity of radionuclides was found in
medium sand, conrse send, very contse sund, und gran-
ules than in the elay and silt, very line sund, and fino
sand, This is shown graphically in figure 2. Tho
range from medium sand to granules mukes up 05 per-
cont of the alluvinl muterinl und, though the ability of
the particles in this size range to bind rmdionuclides is
less than that of the particles in the range from clny
winel silt to fine sand, the materin} of medium-sund to
granule sizes contuing more racionctvity simply be-
ciuse there is more of the conrse materinl nvailable.

The racionctivity decrenses with depth in the allu.
vium. Gross aiphn activity decrenses sbout 70 poe.
cent, gross gumma nctivity aboul U8 percent, und gross
beta nctivity nbout 99 percent. between the surface und
i depth of 4 feet, Nearly all the rdionelive stron.
tium is retnined within the upper foot of the alluvium,

The rndionctivity nlso decreases with diglanee from
the point of efliuent vatfnll, ‘Inble 2 indicates the
coneenteation of rudionctivity nl the point of outfall
nnd at two distances downstream,

A buildup of rndionctivity wis expected in the nllu-
vium neur the point of efiluent outfalls some rndione.
tivity did acermulate, ns noted in tuble 2, during the
first 2 yenrs of discharge, Primarily, dispersion of the
radionuelides from the outfnll aren is due to Hushing
of alluvinl purticles from the nren by perindie dischatye

==Groas ulphe, gamma, und bety rudivactivily, und radioactive atronlium, per unil weight of fraction

[Analyses by the Los Afamos Helentifle {aboestory, Uroup {-7)
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Fraune 2-~Grons alphn, gumma, and beta aetivity, and rllo-
uetive stronthim, 1,):|rtlt'le-uiu- fractions of alluvivm at the
polt of euent outfoll from the trentment plant {In percentage
of 100-grnin samiples).
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Tanny 2—ltadioaciivity of aurface allurivm ot the diaporal arca
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of effluent, other wiste water, nnd storm runoff, Ra-
dionuelides dislocated by tlushing are redeposited with
the transloented sediment,  Rudignuclides chemically
disloeated nre transported to an envivonment. favorabie
for reprecipitation or for sttachment. to gther alluvinl
materinls,

The quality of the pesched water in the disposal
nren hus changed very Jitthe ny dikposal operations linve
continued, ‘I'he negligible chunges noted ean be eredited
to nn initial treatment of wnste such that. rndionus
clides nre reduced (o u level well below the MPC, Fuy-
ther, dilution of the treated efftuent by nonyndionetive
waste wiler and storm runoffy, a8 well us retention of
rndionuelides hy the purticles which conriitute the nllu.
vitm, combine to produce o “wagte stream™ that ix of
higgh quality in itself,  Thus, the ifiltration of such n
waste strewm hng had little effect on the quulity of the
perchied wates,
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