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PLUTONIUM AND STRONTIUM IN SOIL NEAR
TECHNICAL AREA 21, LOS ALAMOS SCIENTIFIC LABORATORY,
LOS ALAKOS, NSV MEXICO

by

William R. Kennudy
¥illiam D. Purtymun

ABSTRACT

A study was made of plutonium in soll sround TA«21 %o
dotermine amounts of plutonium deposited from laboratory

vantilation stack amission.

in general the plutonium con~-

contrations decrsase with incrcagsed distanco from the

atecks.

Rosults sre similar insofar us locations of maximum
concentrations to those found by Jordan and Black in 19358.
Calculations a8 to total amounts deposited within & radius
of approximately 1 mils give spproximately 2% of the total
released {rom the stacks in the 24 year period of operation.

Strantium analyses wore made to possibly distinguish
fallout from atmospheric tests frum stack emisnion material

by use of the *3*pu/*°8Br ratio method.

The method proved

invalid due to trace deposition of Y°Sr in the soil from

past Retivitios in the urea.

1. INTRODUCTICN

801l samples were collected snd ana-
lyzed for plutoniun and strontium in an area
in and sdjacent to Technicul Area 21 (DP~
'Wost Plant) of the Los Alamos Scientific
raboratory (LASL). Two sets of samplas wers
taken from the sams locations in 1870. One
set was collectad ip January-Fehrusry and
the other set in November to deternine the
isotaps levels in the top solil, possibly
from stack emissicns. DPlutonium isotopes
are among the maverialas processed at TA-21.
After filtration, tho plant and process ex-~
haust air reloansed from tha stack contains
traces of piutonium. Analyses were made for
3aspy and ?**pu. *9Sr analyses were done on
soils taken in January~February.

Jordan and Black (1988),% evaluated the

sir pollution problem relative to the emis~
tion of plutonium from the stacks at TA-31.
Their study of mir and soil in the area
indiceted that air concentrations of pluto=-
nium did not oxceed permissible vajues.
TA=21 is located on a long narrow mesa
that is a part of the Pajarito Plateau.
The platesu is forusd by a sories of sgh-
flow and ashfalls or rhyolite tuff, The
8011 is derived from the tuff. The fine~
to=coarse saXxi-size fraction is composed
of quarts, sanidine crystals and crystal
Iregmwonta, and of minor amounts of rock
fragunents of rhyoiite, latite, tuff and
pumice. The 8ilt and clay size fraction
is composed of the clay aminerals of moat=
morillonite and illite.? Tho silt and
clays constitute between 20 and 30 wt% of
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the soil in thoe spmplea collacted.

Tho precipitation on tho mesa averages
about 18 in./yr, the creator part occurring
An July, Auguat, andé Septomher. The pre~
dominate winds are southorly and carry the
fine particles from the stacks toward the
north.

11. RADICCHEMICAL ANALYSES

Retaronced soil snmples were collectod
anc andlyzed from the Los Alomos, Bspanola,
and Santa Fe areas to establish background
of *3%pu, °3pu, and *°Sr in soil from
world~wide fallout as the result of atmos=
pheric nuclear taats,® The following table
prosents the range and averago concantras
tions of *3%py, 33%p,, *ogp, ang ¥9%pylogy
activity ratio in referenced soils that
could ba attributed to worldewide fallout in
the area.

Iaotopd ar Concentrations
Activity Number of a

Rotio Samples Hange Avorage
3upy 19 0.001«0.008 0.003
AV py 20 0.001«0.051  0.021
sp 18 0.152-1.921 0.711
Falpy/2gp 18 0.003=0,138 0.038

“The referenced soils were compared to
the rosults obtained from soils collected
near TA=21.

Ao January-February Annlytical Rosults

So01l samplss were collected from oca~
tions 1 through 12 in January-February 19570
(Fie. 1). The zamples were taken from flat
ondisturbed areas to avoid concentration or
dilution by wash from gtorm runoff, or con-
tribution by past LASL activities. The
samplos vere collected from a 4 by 4 in.
aron to n dopth of 3 in. The preparation
and analyses of the aoil samples waere done
a8 outlined in Ref. 4 (1970}. ‘The major
diftference in the preparation for anilysis
to the method found in Ref. 5 (1970) is
that hot 6N hydrochloric scid was used to
leach the moil rather than hydroflioric amd
nitric or perchloric acids.

Tho analytical ronults ot soils for
400py jndicated that samples from locations
a, 4, 5, 8, and 11 contained concentrations

o2 ¥3%py 11 excess of that expocted from
world~wide fallout (Table X). The loca~
tions of these sampling stations show that
thy source of ths ?3%pu may be from stack
empissions at TA~21,

The analytical rosults of soils for
3%y indicated that samples from locations
X, 2, 3, 5, 8, 9, 13, and perhaps 7, cohe
tained concentrations of ?*pu in oxcess of
that expected from world-wide fallout. The
location of the sampling stations in rela-
tion to the concentrations indicates that
gtack emissions are the sourcso of the
33%9py, The concentrations docranse with
increased distance trom the stachs.
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Fig. 1. Soll sampling stationc near
Di~\iast stacks.

Initinlly, the ~°Sr anslyses vere pore
formed to distimpuish world-wide fallout
from local matorial by activity ratio
3% pys798e, The ratio method proved ine
vaiid for thia arem bocause nf traces of
Yogy added to the solls by activitias in
the area many years ago. Short-lived
gamaa enitting isotopes wore used as
tracers in atmosphoric roloase experiments
done before 1962, These were separated
2rom mixed fission productz and contained
a trace of “?Sr that was carried over into
the expariment. This same “°Sr was also
Teleased to the atmosphere along with the
gamma tracer. Aay Y°Sr found locully is
under suspicion of originating from othor
than world-wide fallout. Samples from
locations 4 and 5 contain concentrations
of ““Sr that cannot be attributed to worlde
wide fallout or stack umissions from TA~80.
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TABLE I
ANALYTICAL RESULTS OF SOJL SAMPLES COLLECTED IN JANUARY~PEBRUARY 1970
ESIPIG Dot fadiochenical Analysis aetiv:ty
ca= Dpto a tio
tion  Col= dpa/g (Top 2 in.) pCi/m® (Top 2 in.) 3% pu/
Numbos loctod 'l‘_gl_ 23 Pu Dogn alaom 1a0py $0qe. togp

i 1=27-70 0.006 ¢+ 0.002 1.002 ¢ 0.0686 ' 0.754 £ 0.101 0.0002 0.0398 0©.0208 1.443

2 2-4-70 0.008 £ 0.002 1.200 ¢ 0,084 0.876 ¢t 0.112 0.0002 0.0211 0.0155 1.370
3 2=4=70 0.052 ¢ 0.006 1.813 ¢ 0.122 0,783 & 0.118 0.0018 0.0%18 0.02285 2.318
4 2-4=70 0,025 £ 0.003 0,017 £ 0.004 4.33%6 2 0.220 0.0007 0.0000 0.1420 0©.004
S 2-4=70 0.016 £ 0.003 1.508 2 0.078 2.459 ¢ 0.213 0.0003 0.0312 0.0488 0.849
(] 2=4470 0.004 £ 0,002 0.058 £ 0,008 1.172 £ 0.114 0.0002 0.0021 0.0440 0.047
7 2~4=70 0.003 £ 0.001 0.084 2 0.008 1.016 % 0.110 0.0001 0,0024 0.0288 0.002
8 2~4=7D0 0.038 £ 0,004 2.911 £ 0.135 1.742 & 0.136 0,0011 0.0871 0.0528 1.871
o 23=4-70 0.010 2 0,002 0.138 £ 0,008 0.734 2 0.108 0.0003 0.00412 0.0218 0.188
10 3«4-70 0.003 £ 0,001 0.084 £ 0.0053 0.720 £ 0.098 0.0OC1 0.0018 0.035¢ 0.088
11 2=4=70 0.038 £ 0.004 0.04) * 0.005 1.225 ¢ 0.132 0,0011 0,C012 O0.C368 0,033
12 2«4=70 N.006 £ 0.003 0,242 ¢ 0,016 0.744 2 0,099 0©0.0002 0.0083 0.0236 0.335
The **°pu/”°Sr ncotivity ratios in 6, 7, 8, 9, 11, 12, and 12 contained cone
sanples from loentions 6, 7, O, 10, and 11 contrations of Py in excess of that
are gonerally equivalent to raties found by expacted in world-wide fallout. AS in nre=
other laborantories in worlde-wide fallout.’ vious samplus analyzed, the concentratiuns
The activity ratios 1u samples from loca~ decreassd with increased distance from the
tiona 1, 2, 3, 8, and 12 reflact the 2?%pu stacks. .
omigsions from stacks at TA«21. The ratio A comparison of rosulty of the soils
from the sapples from locations 4 and & are collected in January=February to those
anomalous due to oxcessive ’%8r, collected in November show variations in
B. November Analytical Rosults concentrations. This is as expected from
Soil samples were collectod from loca- 8 nonunifore deposition of particles from
tions 1 throurh 13 in November 1970 (Fig. 1). the stacks.
Tho samplos wore talien from near previous 1X1. DEPOSITION OF PLUTONIUM
locatisni, oxcaopt for location 13 that was Jordan and Black® in 1958 estimatexd
addad for contral. The samples wvare taken that 13.1 g of plutonium Lad besn released
with a sampler 3.5 in. in diamoter to a to the atmosphere from the stacks st TA=31
dopth of 2 in. Five samples at each loca~ auring the previous 2 years. They alse
tion were collocted in an aren of about estimated that of the 13 g only about 0,5%
30 sq ft. Tha five samples at each loca- (or 0.083 g of plutonium) was retained in
tion reprosent a surface ares of about the soil withio a le-mile radfus of the
1/3 sq ft. The analyses wers done as out- stacks.
1ined in Ref. 4 (1970). A mixture of hot An estimate of the 3" pu deposition tn
concentrataed nitric and hydvochloric acids soils was made hy using averare coancantra~ ﬁ
was used to leach the goil in sample prep- tions in uCi/w® of the two sets of samples (]
aration as described by Harley,® collected at ench location during 1970. 3
Analytical results of soils for *3%pu Isoplutoniun contours were constructed at ;
indicate that samples from locations 3 and 0.005, 0.01, and 0.08 uCi/m® (Fig. 2). !
8 contained concentrations of *3'Pu in ex~ The estimated deposition of ?3"Pu within the {
cess of that expected from worldewide fall- the 0.003 uCi/m* contour was 0.026 Ci or Y
out (Table II). about 0.42 g, a
Samples from locations 1, 3, 3, 4, 3, J. Healy® used stack concentration .
)

b e T e I V-0 o ¥ st

ATt



values to ostimate the total release from
the stacks throuph 1969 as 24 g. The totel
doposition of ?3° Py in soil within the
0.005 pCi/e® contour is about 2% of the
total estimated welcase.
1V. CONCLUSIONS

This study indicates that plutonium is
being depogited from atack oemissions at
TA=21. 1In genoral, the plutonium concenw
trations decronse with increaned distance
from tho stacks. Tho deposition of 23°Ppu

in the area iam egtimated to bo 0.42 g or Pig. 2. 1Isoplutonium ?3°Pu contours
about 3% of tha totel released from the around Dp-West atachs, contour

values in Ci/m’.
gtacks through 1989.
Traces of strontium above world=wide
Inllout values occurred in soils at some of
the locations. 7The strontium i3 not from
gtack omission but is the result of past
activitics that have now bheen suapoended.

TABLE II
ANALYTICAL RESULT3 OF SOIL SAMPLES COLLECTED IN NOVEMBER 1970
Sample Radiochemigal Alalysos
ce- Date o OPRZE UGp T 6T U op 7 1)
Nmnr‘ M aalm 3 Pu :om 3 Pu
X 11~9=70 0.005 = 0,000 0.475  0.034 0. 0001 0.0144
2 11=0-=70 0.002 ¢+ 0,002 1.1152% 0,181  0.0001 0.0340
3 11.0-70 0.024 £ 0,005  0.879 £ 0,062 0. 0006 0. 0228
4 11970 0.008 ¢ 0.003  1.041 £ 0.064 0. 0002 0.0258
5 11-5=70 G.011 £ 0.003  ©0.121 * 0.012 0.0003 0.0029
6 1100 0.000 £ 0.003  0.254 ¢ 0.017 0.0002 0. 0057
7 11~0=-70 0.008 £ 0.003 0.178 ¢ 0,016 0.0002 0. 0046
g . 11=9«70 0.016 £ 0.004  1.017 ¢ 0.069 0.0004 0.0231
9 11-0=70 0.000 £ 0.003  0.138 £ 0.012 0. 0002 0.0031
10 11=9=70 0.010 £ 0.003 0.048 2 0,007 0. 0002 0.0011
11 11-9=70 0.001 £ 0.003  0.079 * 0.008 0. 0001 0.0020
12 11=-0=70 0.000 £ 0.004  0.215 £ 0.0189 0. 0002 2. 0051
13 11-0«70 0.002 ¢ 0.603  0.194 £ 0.020 0.0001 0. 0044
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