ABSTRACT

This reportlsummarizes the reéults of the radiological surveys and

_assay of soils and Plants collected during the Biological Field Surveys

- of 1549 and 1CSC from the areas contaminated by the Fall-out from the

-~ First Atomic Bozb Detonation in New Mexico. The results of these in-

- vestigations may be summarized a2s follows: -

-1, The radiological surveys of the Chupadera Kesa, twenty to

' thirtvy-five miles from ground-zero, show the continued rresence of measur-

~ able amounts of radicactive fission product contamination; relatively . S

© small changes in elevation have no detectable éffect_evident at this late i

date on distributicn of Fall-out and there is little evidence of lateral PWY-
‘migration of contaminants -during the last two years in the areas sur- MO\_J\N."_

veyed.
2. In the Fenced Area, the area for more than 50 mr./2l hours, ~

‘gamma radiaticn h;s decreased from *hOO feet to approx1mately 700 feet in

5

' dlameuer in fG.L. years. 7

3. ¥Wird er031on is more effectlve than water erosion. Some wind-

e g e S
drlft material collected adgacent to the Fenced Area assayed as much as

‘i12 dis./sec./gm. of silt and clay. It was demonstrated that #égetation.ls

—— P

'the most imporient influence in decreasing the removal of wind-borne ma—

terlal

k. Water—borne silt deposits within the Crater were always several

“times less radiocactive than the underlying soil or sand.

5. Powdered "Trinitite" is only sparingly soluble in water and di-

- lute alkali sclutions and only slightly more soluble in dilute acids.




6. There is some indication from the 1950 data that downward mi-
gration of fission prcduct contaminants in the soil is taking place on the
Chupadera ¥esa, There is as of 1950, an average of approximately one
micrccurie of fission product activity per squzre foot one inch deep or
6.0 dis./sec./gm._éf'soil in Area 21, twenty-eight miles from ground-zero.
Ta P;eliminary laboratory studies on the clay-fraction from Area
21 indicate that Cs137 is fixea almost gquantitatively while sr90 + Y90 are

;?fixed to a much lesser degree.

8. YNormal bagkground éctivity differs-between plant species and

..generag for a common grass (Bouteloua gracilis) the néﬁural beta~-gamma -

gbackgrcnnd activity renges from 0.5 to 0.LL dis./sec./gm. of dried plant .
?#térial.

9. The raztio of soil to plant beta—gsmma radicactivity of residual

fiésion ﬁréducts in Area 21 revéals that in 18L9 the activity of a gram cf

-dfied plant material was 3.85% of the radioactivity in a gram of soil. In

"}950 this value was 5.59%.

10, The uptske of residual beta—gamma radicactivity by Russian

thlstle { alsola pestifer) in the Fenced Arez has apparehtly reached an

equ111br1um based on comparative assays of samples collected in 1948 and
1950. T ,

11. Preliminary greenhouse data presented from research in pro-

‘fgress, indicete that the identity and chemical form of the 1sotopes, dif-

fferences in soil comp051tion and its chemlst“y5c11mat1c factors, and in- : +

fherent dliaerences in plant species are all important factors in determin— %

ing the behavior of the fission products in the cverall biological cycle.




THE 1949 AND 1650 RADIOLOGICLL SOIL SURVEY OF

FISSION PRODUCT CONTAMINATION AND SCKE SOIL-PLANT INTERR-LATIONSHIPS

= QF AREAS I¥ NE¥ MEXICO AFFECTED BY THE FIRST ATOMIC BOMB DETONATION

INTRODUCTION

5 ' This report is concerned with additiocnal radiclogical observations

and some ccnsideration of the soil-plant interrelationships due to the

residual radicactivity of the Fall-cut frem the First Atomic Bomb Detona-

tion, July, 1945 in Wew ¥exico. The 1949 and 1950 Biological Surveys were *

. in part cohacerned with the determination of the fourth and fifth year dis-
ribution of remaining fission products in,soils and plants and the inter-
'relati@nships between these two systems with respect to biological cycling.

The several equilibrium or "Threshold" valves for fission products

and alpha emitiers distributed as Fall-cut from a detonation in soils,

1 piants or amimz=ls have not been established. These values are essential

%

t0 the establishment of a2 basis for the evaluation of chronic and acute )

'rédiological hzzzrds to man and other bioclogical systems. Annual bic-

logiczl surveys and correlated controlled laboraﬁory research have been

'designed and are in progress to determine the mechanisms by which the long

'“aﬁdﬂmedium heif-life fission products and the important alpha emitters are

'ufébéorbed and meizbolized by important crops and animals,

In crder to further define the residual fission product activity,'

fnihfee areas were selected, Area 21, Ratliff Area, and the Feir Area for
r———

" the 1949 Survey. These were selected on the basis of the highest'beta- b(
. gamme activities found during the 19L8 Survey.. See Detailed Map, Fig. 3,




UCLA—}Z(l)._ Area 21 and the Weir Area were again selected for the
1550 Soil and Radiological Survey. In selecting these areas, described in
detail below, the severzl objectives were:

1. To determine the relationship bet%ﬁen the elevation of the ter-

rain and the radioactivity.

-~

Eis To;eStablish additional permanent locations.for future soil and
bioiggical Surveys.

3. To estzblish a fepresentative area for erésional studies. j?

L. fo recheck previous permanent soil sampling locations. I

In ezch of ihé annual'field surveys conducted so far, soil profiié

'gfudiés havye been made in typical locations. These studies have been made

.eéch yéar with the following objectives in mind:

. 1. The profile soilzsamples were collected and'radiologically as-
seyed for beta-ga;ma and alpha activity to determine the -
cal disiribution of radicactivity.

2. To confirm the surface mr./hr. values obtained with the survey

instroments.”
3. To obtain data-cn the overall decrease of radicactivity due to
il the interplay of such factors as erosion, isotopic decay, hori-

“ zontal and vertical diffusion of the fission products in soil

aud the effecl of temperature and rainfall.

(1) The 1948 Radiological and Biological Survey of Areas in New
Fexico Affected by the First Atomic Bomb Detonaticn. Report UCLA-32. See ;
map inside back cover.. The reader is referred to this report by the
authors for data and reference points at which time the Crater Area and
the down—wind Fall-out were measwed ard the reference transect and perman-—
-ent markers were established. .




One rhase of the annual field surveys by this group has been the

determination of the uptake of residual radioactivity by plants. For this
= -

purpose plant specimens have been collected each year freom the following

'areas:

1. The Fenced Area, the area of primary Falifooto

2. The Chupadera Kesa, the area of secondary Fall-out.

3. Various locations outside the known area of contamination as

established in 1948. See Reports UCLA-32, 75 and 78.

s

The collection and assay of plant materizl 2nd soil adhering to
 foofs_has been deone as an attempt tc establish the soil-plant relation-—
.;ﬁip with respect to fission preducts. Collecoions outside the areas of
Voontamination have been made in an attempt to establish the naturally oc-

curring "background® valve for each species of plant sampled.

GENERAL DESCRIFTION COF LCCALITIES

Three of the four areas previously mentioned were Suudled in detall
:dLrlng the Eadlologlcal and Soil Survey. The location, topography, gen—
era; soil description and vegetation feor each of these three areas is pre-
;oented.

Area 21: (28 miles roughly northeast of Zero), is situated just

:east of the Primary Transect Reference Line (see Fig, 1, p.10) on Lateral

121 nght on the Chupadera ¥esa. The major'part of this 1.5 square'mile

'area consists of ridges and valleys, lying in a genefal north-south direc-

ﬁion with drainage generally to the southwest supplying several stock
tanks on the Coker Ranch., The soils of the ridges and their slopes are
coerse sandy loams, often with high grevel content and surface rock. In

i . P

several locations in this area, long continued ercsion has exposed the
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partially deccmposed limestone—gypsum substratum which now appears as
large hills or ridges. The soils of the valleys are usually loams of -
fairly high silt-content and are calcareous.

In géﬁe;al,'the ridges and their slopes in Area 21 are densely

populated with juniper and pinon pine. The valleys have vegetation con-
£ T

'j;isting mainly of grasses an@ scattefed Juniper, The northeastern sec-—
tﬂon {approximately one—fourth of the area) is a broad open pleain sloping
gently {two to four per cent) to the east. The soil and vegetation here

‘are similar to n}ose of the valleys described above,

Ratliff Arez:

This region is located about cne mile east of the
(?rimary“_qﬁsect Reference. Llne on Lateral 17, Right, (22'ﬁiles north of
Zero, see Fig. 1, p. lb) on the Chupadera Hesa. It consists mainly of
alluvial fans and terraces forming the southwestern slope of the mesa.
 The soils zTe geﬁerally coarse sandy loams with considerable gravel. A
riage rising &00 feet above the floor of the canyon forms the ezstern.
-ibouﬁdary. The soils of this ridge are, in general, coarse sandy loams or

-loamy sanés largely covered with rock, particularly on the eastern slope.

The wegetation of the Ratliff Area is grass with scattered juniper

,Eféughout, with ithe exception of the ridge where juniper and pinon pine
‘orm the main cover on the west and north slopes. The very rocky eastern

slone {somewhat less than half of the total area) is almost barren with

idnly'a few yucca and scattered grass tufts.

In each of three years,-soil prcfiles were taken at two locations

in these areas, one in_thelﬂatliff “Hot" Canyon.ﬁpe other, AE-1l, at the

section corner, one-half wile north of Nalda Beadquarters and four miles

east of QOld Binghem. Additional profiles were taken in the valley of Area

L]

21 and at the Farvey Gate location,

bo¥ |
CAVYen
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meter, with

the probe baing held fo

inch abcve the ground.

The scil profile samples collected for beta-gamma racicactivity

assay in the laberatory were prccessed in the same manner as the 1648 sam—

ples with one exception; 211 soil fractionating (sieving was dcne for

fifteen minutes on a Ro-Tzp sieve shaker.

A3 qf the-daboratory data have been corrected for instrument and

soil background (naturally occurring radioactivi

o3
ty)

and self-absorption.

Average soil background was determined to be 0.7 dis./sec./gm.(l). ka-

diticnal data accumulated and repeated determinations in subsequent years-

has substantiated the validity and constancy of this average value. A

self-absorption factor of 1.5 (apiroximate) was determined using the 1950

surface samples from Hervey Gate, as well as on scil samples from the

Fericed Area

. This value has been used throughout cn the scil asseys.

RADIOLCCICAL RESULTS AND CHBEETVAT

108

L

-~ Churadera ¥esa: The field data and information collected from thre

g .
two areas, frea 21 and
II, and Figs. 3 2nd L.
had an average reading

average reading is the

greater than 0.3 mr./hr. bete-gamma activity.

Ratliff Area in 1949, are presented in Tables I and

Only one point was found in the two areas which

(&n

arithmeticzl mean of all mr./hr; values teken at

any one location.)  Several locations had individual rezdings between C.3

“and 0.6 =r.

T

NO

cent valleys in beta-gamma radioactivity.

el

/hr,

In general, the higher

,ignifiéant differernces were found on the ridges and th<= adja-

(1) The 1648 Radiologiéal znd Biological Survey
Pexico Affected by the First Atomic ‘omb Detonation. Teport UCLA-32, p. 21.

of Areas in Hew




dust, silt and :>
sand or under the juniper trees on deceying organic matter {dead needles
and twigs). The lower activities occurred on hecavily ercded rock and

scil, especially that found con the ridges. The wcod-rat nests investi- ‘
lgated were only two to three times more than background.

; In additioﬁ to the two areas surveyed in cdetail, nine other loca-

tions on the Kesa which has been measured in 1°L8 were checked for com-

parzstive purposes in 1949. These data are presented in Table III. -

.

~—

Table IIT

i COMPARATIVE AVERAGE MR./HR. READINCE TAKEN
"IN 1¢h8 A¥D 19L9 ON THE CEUPADERA ¥ESA AT SEVERAL LOCATIONS

4 _ Kr./hr. - beta-Gamma
e location ' 142 1949

Harvey Gate (E.G.) -

0.26 BT % =
Lateral 20 0.1 C .09 3
#iles from Coker House, northeast
: alongz State Highway L1 _
G=O i 5 ) OOCCB
- 1.0 0.009 0,004
2.0 C.0L2 0.005 -
3.0 0.080 - 0.014
b0, 0.250 0.029" . - .
&y 4o 1 0.160 0.113. " - .
g 6.0

0.220 paels . o iy

- - Two oiker locations, the White Store and ‘the Ratliff "Hot" Canyon : .4 2
ﬁréas,'on the Chupadera Kesa have been checked periedically since thé:
.Bgmb detonzation in }9&5. ' These data are of importance since they give an

estimation of the overall rate of change of activity resulting from decay

of fission producis, erosion effecis, translocation, and other influences.

These data are resented in Table  IV.



Table IV

BETA-GAKKA ACTIVITY (MR./HR.)
TAKEN AT TAC IOCATIONS PERIODICALLY .
SINCE I¥MEDIATELY FOLLOWING THE INITIAL FALI-OUT

5 Kr./hr, Beta-Gamma

Date of Time Elapsed . White -  Ratliff "Hot"
Reading Since Zero Hour Store Canyon’
July, 19hSs 5 to 8 hours 2500. 6000.
3 "~ Dec., 19hSx. 3,335 hours 0.5 2
: - Aug., 1ShL7 ' 18,360 hours sy : Ao
- Aug., 19k8 27,000 hours C.06 0.6L
Jeans Boguy A5h9 35,760 hours . —_— C.07

- % These wvalues were repeorted by the Los Alamos Group. ‘V//

.¥ £: The Crater Region - ?enced and Unfenced;Areas: The portion of
&Qinity'immediately outsidéAthe FencedrArea and that inside the fence, in-
cluding the érater, were resurveyed for beta—gamma and gamma radiation as
in 1948. The mr./hr. readings of beta-gamma radiocactivity obtained in
'1§ﬁ8;719h9 and 195C along the radials outside of the Fenced Area are Sum—
mérizéd in Table V. Téble VI sumarizes the readings of gamma‘radiatiﬁnr
v;ﬁgained'in 19h7, 1948, 1849 and 1950 aleng the four principal radials

within the Fenced Area.

;'During the 1950 Survey, mr./hr. readings were also cbtained along

btheNéther eight 30° radials within the Fenced Area. These data are sum-

#m};zéd by the "isodose" maps of the Crater and the Fenced Area shown in

;figé;fS and 6.

e - Radioautographs were obtained in the Fenced Area in 1949 and 1950

.ﬁith £ilm packs (twenty square inches in arez) supported one inch above

the surface. ¥r./hr. readings obtained with these films by densitometer

=

T%échniqueé are summarized in Table VII. The high and low readings




BETA-CANMA RADIOACTIVITY EXPRESSED AS LR./HR.

ALONG SIX RADIALS OUTSIDE OF FENCED AREA, 1SL8, 1949 AND 1950

Bkgd

Distance
Direction in Miles Mr./hr. Beta and Gamma
from Zero from Fence 1¢1,9 1950
56% E of N 0.0 0.37 C.27
: GA" 0.21 0.007
0.2 0.70 0.0C3
0.3 0.43 0,013
- 0 0,07 Bkgd
Oo; 000’45 O
: 0.6 0.012 m—
0.7 0,012 g
o C.8 0.012 —
66° E of § 0.0 0.027 0.021
0.1 0.008 Bkgd
0.2 0,012 . Bkgd
0.3 0.016 e
0.4 0.0C8 .
1° E of § . 0.0 0.012 0.026
: 0.1 0.010 Bkgd
0.2 C.00L Bkgd
0.3 0.012 —
0. 0.C06 —
0.5 C.002 —
380 % of S 0.0 0.032 0.080
0.1 0.C08 Bkgd
0.2 G .008 Bkgd
0.3: 0 .Coé6 -
; 0.4 0.008 -
i 0.5 €.010 -~—
s c.6 0.0C8 —_—
e T 0.7 C.C08 _—
B7O Wof S C.0 0.h3 0.37
; 0.1 0.22 0.013
0.2 0.0L9 Bkga
0.3 0.51 0.C03
0.4 0.ckLS C.003
c.5 C.032 Bkgd
0.6 0.032 _—
6.7 €.016 ——
0.8 ¢.010 -_—
0.3 ©.00kL -—
1.0 c.col -
WO X of M C.0 0.19 C.L7
= 3 0.0LS 0.19
0.2 0.0L2 0.027
0.3 C.COoL Bkgd
0.4 0.006 ~ Bkgd
0.5 Bkgd _—
0.6




ALL RESULTS {N MR./HR. y RADIATION,
READINGS TAKEN | INCH ABOVE SURFAGE
WITH 263A-ViCTOREEN SURVEY METERS
; AUGUST, 1950 SCALE 1"=100'

FIG. 5 ISODOSE MAP OF GAMMA RADIATION
IN THE CRATER
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A Y

recorded are given ito indicate the variations that are possible on the

e

ground surface due to the variable patiern of the present disposition of

Trinitite.

v. Welr Area: The beta-gamma sctivitly survey measurements that were

~taken north, south, east and west of each reference point established in

rﬁugﬁst 19h9‘%ere éepeated during 1950. A few random readings were taken

uring the flrst _week in July, 1250 and two complete surveys of the area

”rwere made about threa weeks apart during lste July and August, 1950. A
;heavy rain {cleuqburst) and several windstorms occurred between these last
ﬁ;&élsur¥evs in 1950. Representative data for the two years are presented:
in Table VIII. iable IX shows the average mr /hr. readings around each
stake as determined August 22 16L% and August 22 1950. These average
readlngs are plotted 1n‘F1g. 2, inside back .cover.

- The four radiocactivity readings taken around each stake were quite
variable in many instences. This variation can be ascribed in part to the
-ﬁartiéulaie nature of the radiocactive material and in part to the varia-
tion in distribution and density of the original Fall-out. The particu-
Eiéfé'nature of radidactive material on the surface of the soil in this

area is ciearly illustrated by typical radioautographs reproduced in Fig

7. The high readings were invariably observed over loose sand aznd in many
‘ (=3 ng ¥

caees small nglass beads" were visible in those spots. The differences

‘between readlngs at the varloas stakes in 1¢L9 and 1950 and between the

‘Effifffgggg4§\:2#}950 point out the shifting of the radiozctive contamina-

tlon from 1tﬂ original point of dep051t10n by the effects of the erosional

'féctors, wind and runoff, in the area.

%



The 1949 surface readings in ithe centrzl sector, both in the chan-

nel bottoms and on the steep heavily eroded headlands, were extremely low.
This suggested that the ccntamination was possitly being removed from the

area by the action of water. N

wind Ercsidﬂ;in the ¥Weir Area and Crater Region: iWhen the Weir
Area was firs% visited on July £, 1950, the main drainage channel and the
¥eir proper had been filled with wind-blown sand to a depth of six inches -
in eleven mon{hs. Surface activity readings were uniformly quite low over
this material., Scil prefiles designated W1 and Wyy were cut through the
.drift material eighteen inches up from and thiriy-six inches down from the
weir in the-chaﬁnel. fnalysis of the depth increments, Table XI, do not
“show a wniform distribution of radioactivity thfoughout this deposit.
This observation indicates that wind is of great importance in the lateral

migration of radioactive contamination froz this area.

Table XI

BETA—GAMVA RADIOAGTIVITY OF ¥IND-BLOWN DEPOSITS
T WEIR CHANNEL, PROFILES W; AND #1r, 1950

Depth Dis./sec./gm. of Soil or Sand
in Inches W1 WiI
0.0 - C.5 0.6 0.3
0.5 - 1,0 a3 0.3

ol B O P Bkgd 0.8
“ 1.5 w 2.0 0.6 0.6
2.0 - 2.5 0.3 G.h
2.5 - 3.0 0.l 0.3
1.0 - 3.5 0.2 0.7
3.5 - 1.0 0.6 1.h
L.O - 4.5 0.7 Bxgd
L.S5 - 5.0 Bad oy
5.0 - 5.5 0.1 poiwe
5.5 = 6.0 Bkgd s
5.0 = 7.0 Bkgd .
7.0 «+ 8.0 Bkgd " e




Fig. &

Fiimber® (14" x 14" x 217 long) lying several
hundred feet out from the Fenced Area aleong 7
T-270 showing the wind-blown material depesited. &
Ncie the sandblast effects which removed the
. ' scftisr wood,

\ i

The t=o sets of dété‘presented above suggest that apprecigble

cunts of radioactive material are being carried from the Crater by wind. QJIqlJ
S —
The absence of any other concentrations of contaminants cutside of the

?énced Area 2s a result of the wind erosion suggests that the wind-borne F

: - JChrT. g
material ordinarily is redeposited over a wide area and is thereby di- t?iy_'f*

luted to the extent that it is not detectable with survey instruments. w ;gr-

——

Water Erosion or Runoff in the Weir Area and Crater Region: Rain

showers of sufficient intensity have not fallen on the Weir Area at any

tiﬁe whgn observations could be made on the volume of runoff. Conse— ﬂaql

quently, thers have been no samples of runoff water collected. However, o

a flesh flood resulting from a rain of cloudburst proportions falling on
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Table xVII

A

i ; INDILATION or DOWNWARD NOVLMFNT QF
BFTA AND GANMVA RADIOACTIVILY OF 11K PROFIIES COLIECTED IN
ARLA 21, HARVEY GA'TE, LATERAL 20 AND AE-2 TN 1949 AND 1950

Results are given as diaintegrationa per second per gram of soil

: ‘ ¥
Location o 21-C Harvey Gate / Lateral 20

Depth : - , "
in Inches : ) . 1950 1949 1950 19k9 1950

ho2 6.0 9.l 2.l
0.k Bkegd = 2.2 0.k
Bkgd — Bkegd Bkgd

o

-
s
k4

HOO
*

-
.

e
mon
%

o BT ——— T2 3.0
Bkgd Bked 0. Bkgd 1.8 Bkgd
Bkgd Bkgd  Bkegd Bkgd Blkgd Bkea
Bkgd Bkegd  Bkgd Bkgd - Bkgd Bkgd
ALL INCREMENTS BELOW THIS LEVEL WERE BACKGROUND

@
.

o
.

- ° o -]
» . . e

o RaleReleloRoRo ke

<

obbotoobbboOD DNO

*

<
o

QoD

-

N o
O~V DDy ovnEwm

Bkgd " Bkpd )
HQPQ** H‘P. ' N H.Pi

E-

0
1
2
3
L
5
60
7
0
3
Iy
8
0

1
1
I;
1
2

™~
n

°

# The half inch increments were collected so that a study could be made of the dilution factors when compared to
the one inch increments. .

##H,P, (Hard Pan) in thls area is the characterlstlc 1ayer of partially lime-cemented clay accumulation that
occurs at various depths




CONFIDENTIAL

Soil Profile Studies within the Fenced Area: Six soil profiles

were taken each year from within the Fenced Area zlong the line T-90 -
T-27C which bisects the Crater in a southeast-northwest direction. These
proflles were located 200, 60C, and 1000 feet from Zero in either direc-

tlor. Table XVIII presents representative data, a compariscn of beta-

gamza activity W‘_lﬁl- respect to depth obtained from the 1SL7, 194E and 1949

profllns 2t T-%0, 600 feet and T-270, 600 feet. Analysis of the 1950

T

Fenced Area profiles have not been completed at this time. The data are

consistent im indi cating the absence of any factors cther than 1sotop1c
decay ac ting 1o reduce the radioactivity below the first inch. This is to 55
be expecited simee the normal annual rainfall in the area is slight, and =y

consequerntly little leaching by water can take place. "5
= In 1950 two soil profiles were taken within the Crater proper, 75 _ E o
feet northe=mst of Zero and 25 feet west of Zero. Only the former has been‘
essayed for zctivity. The data,. shown in Table XIX, show a very signifi—
cant zmount of beta-gamma activity present down to at least two feet below
the surface.

Since the rad:.oactlnty in the lower levels of the scil profiles
mthln end at 200 feet from Zero can be attributed in part, at leasb, to
neuuron induction, the soil profile collected in 1947, 135 feet from Zero
pnder the aspkzlt road was partially rerun to determine the approximate

half-life of the neu tron induced activity. Table XX presents these data

from which an a]:prsxin'aate half-life of 740 days was calculated.

CONFIDENTIAL



So0il Clays

5k

end their Fixation Capacities: Since the chemical com-

e

that many factors azre involved.

binations of the redioactive fission prcducts contaminating the Chupadera
Keéa_are not known Dy this laboratory at this time, it is impossible to
coﬁéletely evaluate the influence of soil clays upon the observed distri-
butiéh of raéiqgciivity. However, preliminary investigations involving the

fixation of scluble isotopes on clays in acid suspension, pH L-5, indicate

The most zpparent factor is the different degree of fixation char-

~acteristic of each specific isotope. TFixation of comparable concentra-
: ’ © ' = ol s
tions of Cs37 and sr7° + Y90 o4 levels far below the fixation capacities

of the severzl clays tesiad reveals that cst7 is fixed almost quanti-

tatively in some cases while sr90 + Y70 is rot. At most concentrations

1 ; . . : . Q
cs237 is fixed more completely and in no case less completely than srf0 +

Investigetions of the effects of clay type on fixation were limited

to the <20 micra

Ffractien of severzl normal soils, commercial kaolin and

a Utzh bentonite. EHezolinite and nontmorillonite, the primary mineral con-

stituents of keciin znd bentonite, respectively are ncrmally found in

~soils in varying preporiicns; they represent the high (montmorillonite)

~and low (kzclinmite exiremes in fixation capacities of the major soil

félays. Bentonite adsorbs both Csi37 and Sri0 + YO more completely than

dces kaolin, while the adsorption of either isotope by the soil clays

tested is generzlly as great as, or in excess of that of bentonite. As an

a lower fixsticn capacity for sri0 + EQO. Creater adscrption by the

Vjekample of z Chupadera ¥esa soil, the «20 micron fraction of the four to
five inch derth increrent of Profile 21B was used. This coil was found to

exceed bentonite in the adsorption of cst37 but is exceptional in having

Wb ek A
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natural soil clays can probably be ascribed, in large part, to the pres-

ence of organic matter and the amount of hydrated iron which is zosent in
bentonite.

In general, the degree of fixation of a given isotope by a soil re-—
flec»s an equilibrium of that isotope between the solid (clay) and 11qu1d
(so¢1 solLtlon) pheses. The particular eqnilibrium established is a

funct1on of type, concentration and state of oxidation of isotope, type of
fclay‘mineral, pgrt;cla size distribution, nature and amount of naturally
5?adsorbed éatioﬁs, natore and_émount of organic matter, etc. Consequently,
;a comnlete u.de"s tznding of the fole of the fixation capacity of the -
_uhupadera Eesa soils with regard to the distribution of radiocactivity in
that reglcn depvmds ngn the evaluation of these numerous facters. This

1s under 1pvest1gm¢.an in this laboratory and will be reported at a later

date.' ‘ A

PLANT OBSERVATIONS AND RESULTE

—

Backgromnd Sexples: Whenever possible samples of the grass

Boutelcua grac;lly the predominant grass species in +he con amlnated

area, esrecially on the Chupadera Y¥esa, were collected. The only other

g*ass species of which at least five samples were collected in either 1SL9

“or 19:0 was Poa _ntezmor. Typical data showing beta-gamma radicactivities

”jo; the “tops“ and wgld stubs“ of B. gracilis along with the uncorrected

1§oil;radioactivitifs are presented in Tables XXI and XXII. A partial sum-

mary of other background data, including Salsola pestifer (Russian thistle)

“which is at present Lhe predoﬁinant plant species in the Fenced Area, is
présenied_in Tablie XFIL{i.




Other plant samples cbtained on the Chupadera Mesa in 1949 and 1950

consisted cf twenty samp

es of juniper bark from varicus locations and ten

samples of yucca leaves collected in Area 21.

The mean beta-gamma radio-

- activity of the juniper bark was L.6l dis./sec./gm. of dried material.

"‘. This is about forty-five times the average background value (0.1l dis./

_sec./gm.) for this material. The high values cbtained with the:juniper

-_-L“ bark are most 3_:{‘_1{ely attributable to particles of radioactive material ad-

w-,_‘i'”hering te the rough surface of the bark. These may well have been de-

posited oz the bark during the Fall-out from the radiocactive cloud.

The ya;@ba samples had a mean activity of 0.3C dis./sec./gm. dried

:_';:_‘m_aterial cozpared to 0,30 dis./sec./gm. fer the background samples. Yucca

“being a desp rooted plant has not taken up any of the soil activity which

3.3 restricied to the upper two inches of soil.

Plznis from the Crater Region: At present the only plant growing

within the Fenced Area in sufficient numbers to permit systemé{,ip sampling

is the@ussian thistle, Salscla pestifer.J Samples of this plan% were col-

lected in IS48 and 1950 along the four principal radials within the Fenced

Area. Only = few cf the 16L8 samples were assayed at that time, but the

complete 124LB

series was assayed in 1950 along with the 1950 samples. The

_complete datz zre presented in Table X¥XV. Direct comparison of
;_is difficult Sme to the isotopic decay occurring during the two
' fj_fm'een sampling and the radiclogical assays of the 19L{ samples.

~cases where sazples were collected and assayed in 1948 serve to

the data
years be—
The few

point out

_that the plents growing in the Crater Region in 1950 were as radioactive

1948, even though the soil activity has decreased

© as the same species in

The decrease in activity between 1648 and 1950 in

-markedly in




€1l

-

the plant sa=mrles ccllected in 1648 show that the radioisoiopes taken up
by the plant had an apparent average half-life cf about 300-LCO days. See
Discussion, T. 75.

-Rogt soil samples were not obtained with these plants, hence‘no'
‘exact evaluation of. the ratié of soil-plant ra§ioactivity is possible.
Some indication of the soil activity at the various sampling-locations can

be obtained froz the mr./hr. datz obtained adjacent to these radials

-

~

(Table VI and from the soil profile data (Tables XVIII and XIX).

Lzboratory and Greenhouse Studies on Soil-Plant Interrelaticnships:

- The data presernied herein come from a desert area where only'ﬂative or ~
_natufally'occurring vegetation was sparsely ;vailable. Interpretation of
the féregoing soil-piant data in tgrms of soil—blant interrelatiopships in
| agricultural areas requires:supplementary data. Greenhouse ezpériments are
currentlj in progress on the uptake of soluble radioisotopes from various

soils by severzl eccnomically important crops to bridge the gap.

Five crors, barley, beans, carrots, lettuce and radish are being l

grown cn a California soil, Sorrento. In addition, barley is being grown

v

on three other Czlifornia soils: ' Aiken, Yolo and Hanford and on a mixed

desert scil (¥ojave and Karro itypes typical of the Trinity Region in New

Kexico collected near Deming, New Mexico. The soils were sieved to remove

the <150 micron fraction. The soluble isotopes, sr90 + YO0 and cs137 vwere

—~—

fixed on this fine fraction and the so0ils reconsiituted—~Aili-seil—eebivi—

ties .are between ol and 108 dis./sec./gm. of reconstituted soil. The con—

trols are the same soils with no contamination. X 4‘@#‘}
In addition tc the soluble 'isotope being used in the present
studies, barley and radish are being grown in soil to which powdered

——————

Trinitite has been added fo give activities of about 100 dis./sec./gm. of
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—=constituted scil., In one set of pots the Trinitite is thoroughly mixed

—+n tne total quandity of scil and in another set it is spread cver the

i,

=—Fzce of the potted soil ferming a layer one half inch deep.

Tables XXVI and XXVII present some of the data obtained to date.

.q :

pecielly netewcrthy is the wide variation in upteke of the two isotopes,
é:ﬁ tne lack of up£ake of radiocactive material from the Trinitite which

—esumably contains hoth cs137 ana sr°° * 0 as fission products of the

. e -

Kew ¥exdico Bomb Test, but in insoluble form.

Table XXVI

AMOUNT OF UPTAKE BY BARIEY OF Sr90 + Y90 anp ¢s137
FRO4 SEVERAL CONTARINATED SOIL TYPES IN &) WERKS

-

Lixed
Soil Twvpe Liken. + Hanford Desert Sorrento - Yolo
Dis./sec./gm. Plant Dry Material
l=zves ¥
Controcl 2.43 1,96 0,93 2.4 1.h6
Cesium 3.27 © 8.47 2.60 2.88 - 2418
Strontium 181.C 208.0 102.0 143.0 y R2.2
Stems : ,
~  Control 3.86 2.56 1.56 . 2.99 2.5
Cesium 3.82 L .00 2.30 3.85 2.60
Strontiuwm = 137.0 149.0 85.7 111.0 62.1
Soil Activity Dis./sec./gm. of Reconstituted Soil
csi37 1¢2.0 104 .0 97.0 99.0 107.0

sryC + YO 108.0 gl .0 - 87.0 $5.0° 7.0




DISCUSSION

Radiological Survey: The radiological survey data gathered from X
t;g Chupadera Yesa, particularly that from Area 21 and the Ratliff Area in 4t
1549 and_Area 21 in_léSO, show that measﬁrable amounts of radiocactive fis-— \ (\
sion producs contamina;ion resulting from the First Atomic Bomb Detonation ‘;“ i
on quly 16, 16h5 still are present throughout the hundreds of square mileé ’\)‘ﬂ‘

prgvibusly'describéa, Report UCLA-32. The detailed surveys of Area 21 and

the Ratliff Area show that relatively small changes in elevation (300 feet

or less) had no detectable effect evident at this late date on the distri-
butién of i:-e"f'all—out. The-highest mr./hr. feadings were observed in . \_\\
Ql?mﬁs of grass, on fa llen and partially decayed plpon and juniper needles,

of wherever accumulations of organic matter occur. There is little evi- o :_E{
de ce of l:;aral migration of.the contaminants in theée areas I
fhe barren rocky slopes which gave the lowest readings. As previously in-
dicaued'thelaverage readings in these two area$ were generally below C.3
mr./hr.  Individual readings ranged from 0,006 to 0.5 mr,/hr. with most of

P

the irdividual locations reading about O. 2 mr./hr.

f

| R

In the Crater Reglon surface nr./hr. readlpgs outside the Fenced _ \ﬁk S
Erea are decreasing year by year, and the area showing measurable amounts E
of radiocactive contarmination is decreasing in extent. Only alongrthe line
.oi;dfift aré ?eadings:ofrmorerthan twice the instrument béckground en-—
.coantereq ou t31de of the Fenced Area. Within the Fenced Area the radio-
e2ctivity is decreasing year by year with.a'resultant reduction of the area

.constituting a direct radiation hazard. As of August 1, 1950 the area for

te mf;/2h nrs. gamma radiation, has shrunken to a diameter of approximately

700 feet. Over 2 jericd of four years this diameter has decreased 700

&

feet, i.e., from app*011nately 1400 feet to the present ?’O feet.
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Erosional Factors in the Crater Region: The Weir fLrea which is

located about two miles north northeast of the site of detcnation was
origipallf selected and laid out for the purpose of studying the effect of

the ‘erosional agents, wind and water, in removel of fission product con- . /
.téninants from the‘afeas of original Fall-cut. While the data accumulated.

from this area to da%g consist primarily of surface mr./hr. readings, they

-

ﬁhdigaté tha£ several factors enter into the overall erosional picture.
:Theirelatively high surface radicactivity readingslin the northern sector
of the'ﬂéir Area, which is comparatively densely covered with shallow
.roéted pl#nts; roints cut the great effect that plant cover has in reduc-
ing eroéion: .The southern se;tor is only sparsely covered by deep rooted S
piants ﬁhiéh cffer little resistence to the lateral migration of the |
fédioac%ive ccntardnation and surface activity readings aré consgquently
icwer in'this sector.

In i9L9 the Qrainage channels in the Weir Area showed very ;ow'mr./

hr, readinés, beth in the channel bottoms and on the steep, heavily ercded

headlands. This is evidence that water runoff is effectively removing

¥ s = - - S T - -
some of the contamination from the aTrea of Fall-out. During the eleven

i

mpntﬁs intefvening between August, 1949 and July, 1950 wind-blowvn soil

filled the ﬁain chammel to 2 depth of six inches. Depth increments of " i
f?bfilés cut'thréugh'this-méterial ipdicaie erratic distribution of radio-
,;;ti?iéy ﬁﬁr&ughouﬁ the deposit, Table Xi, p. 36. ¥hen thejlarge amount

éf ;éfériallinvclveé-is takén into‘account the total activity représented

by this deposit is great.

1. ¥ind Erosion: Further opportunity to study the effect of wird :
‘as an efosional factor in the Crater Region was found in wind-blown soil l}}‘V\§:>'

accumulation’s several inches deep at the Crater Fence and adjacent to a

CONFIDENTIAL



The drift wmaterial collected along the timber and I-beams northwest
of the Fenced Area is known to have accurmulated during the early rart of
1950, as the beams were placed there during January or Februsry of that

year. This is based on information furnished by ¥r. D. lacDonald, co-

‘owner of the land cn which the detonation took place. Beta-gamma radio-

activity in this wind-blown material ranged from L.2 to 6.3 dis./sec./gnm.

This material not being in the Fall-out area must have come from within \}»~£)

"~

- the Fenced Area and is conclusive evidence that radicactive material is

~ being transperted from the Fenced Area by wind. This is quite feasible

~ since no vegetation was growing in the Fenced Area July 7 and hence accel-

- erated wingd erosion was possible for at least three months. See Fig. 17.

e
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arger timber znd a steel I-beam located 300-500 feet northwest of the

.

‘enced Area alcng T-270.
The depth increments of profile samples collected in the drift
aterial along the fence showed a2 significant amount of beta-gamma radio—

ctivity ‘throughout, with some increrents showing as much as 12 dis./sec./

;:'il_o of silt and clay. Such a level of activity could only have originated

rom well within the Fenced Area. Ho estimate is possible of the exact

ime at which this vaterial was deposited, but significant accumulations

rere firsi observed in 1948, It has no doubt been accumlating at vary-

mg rates during the years since the detonation, especially after the 19L8 y
ﬁrop of thistle {the first significant plant cover since July, 1945) ac- 0\ J"Q
:ﬁ:quléted at the fence. In meny locations accurulations of wind-blown

i ‘ \IJ. -

lants reached the top of the fence. See Fig. 16.




CCNFIDE

2. W#ater Erosion or Funoff: The first rain of the 1950 season fell

on July 6th. From observations® made in the Field two days later, it was
clear thaﬁ this rain did not result in any appreciable runoff fr;m the
V“Crat,ex" Region. There was no evidence of runoff from that area having oc-
curred betweentl}e}ime of this observation and J;11y 26 when the survey
F propér was started. OSeveral .light showers fell on the area during the
- following days;fhéne cf which resulted in runoff. The heavy raiﬁ of
August 1, 1930 along the west face of the Uscuro r-.ounta:ms resulted in a
i‘lash flood covering the area i‘rom Lateral 2 southward and including the
: Greten. See Fig. 9.
| The data obtained on samples of water,- silt and sand collected dur-
iﬁg the fiocod from and adjacent to an arroyo draining the area between
';terals 1 and 2 (Table XIII) indicate that radiocactive material is car-
-'ried by- ;moff water from the areas of lesser contamination. The mest
ective material on a coxﬁpe.‘z"ative weight basis were the dissolved solids,
~which probably include small amounts of non-filterable clay particles of
._sub—micrqn size. The ﬁaber—borne silt and freshly dep051ted silt were of
low 2ctivity as was the "normal" soil of the area. See footnote 3 Pu b2
, kfter the flood hao receded and the ground had dried out, several
sa::ules ci‘ freshly de0031ted silt and the underlying sa.ndy scil were col-
zmlected in and around the Fenced Area. Silt deposits withln‘the Crater it~
self ‘alg hough‘shmh g beta-—gama radloactiv:t.tles as hlgh as 22.5 dis./sec.

/gm. were. always several times less actlve tha.n the underlying soil or

' sand. 8ilt and soil samples collected on the east side of the Fenced Area

-

T*Observations made by K.H. Larson , during a three-day reconnaissance pre- ,
© liminary to the Biological Survey of August, 1950. v

; ' -
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at the point of major breakthrough of water en wtering the Crater ghowed
'background_activity. Comparable samples collected at the point of major
: bréakthroughvon the west side of the Fenced Area had beta—gammna activities

‘- of 243 dis;/sec."/g&;.

t

- To supplement the 1nfcrmat10n to be gained from the water-borne

samples col;ectaa, 2 survey was made of several small washes north and

west mf[the_Fenced Arez, and of a large arroyo originating 1,5 miles west

fu-of the fence to which the bulk of the observed runoff funnels. See Fig,

. 18. To evidence was found of measurable concentraticns of radioactive

material in any of these drainage channels or on the playa on which the

.5-entire drzinage of the area terminates(lzr

‘Compariscn of Wind and ¥ater Ercsion: Comparison of the two sets kﬂ“‘7?-

&"rof dgia on erosional factors in the Crzter Hegion indicates that wind has
béeﬁ_ﬁhe more important erosional factér in spreading the contamination
rfrom the area orlglna 1y affected by the detonation. The much higher ac—
__,ti' ty assoc:ated with the wind-blown drift mat terials, compared tc silt
T%:d ; 51ts at the nﬂrlmeter of the Fenced Area is in itself conclusive evi-

dence of the'greater effect of wind. The conclusion is further strength-

3f'ened by other obsérvations in the field and by laboratory studies on the

solublllty of Trlnltlte.

Accordlng to infeormation furnlshed by‘Fr D. }achnald the months

= of an'and'June, 1950 were particularly dry and windy with almost daily

~\

severe desert storms affecting the entire valley in which the detonation

“a

'i,(_) The Iarge arroyo whlch originates 1.5 miles from the west side of the
~ Fenced Area started four years age according to ¥r. . ¥MacDonald. At the
p“esent rete of recession, this arroyo could conceivably come to have its

rigin somewhere within the Fenced Area in a few years. It is not umcom—
mon for deeper arroycs to form during one ‘rain due to excessive runoff,

C R b P e £



tock place. ZEvidence for this was apparent in the wind-tlewa soil de—
posits in the Velr irea, along the I-beams northwest of the Crater and in

fresh wind-blewn deposits zlong the varicus "black-top! rcads around the

Fenced Area. During the five weeks of the 1950 Field Survey seven dust

svorms were abserved with winds of from 35-55 miles an hour. No two of

~these siorms came from the same direction. Dust clouds were observed

v’
/

~rising frem fifiy to several hundred feet above the flecor of the valley.

vV

See Report TCLA-10E, p. 11.

e e se

Fig. 18 ' ‘ e

S A wide and deep arroyo near its origin, 1.5 miles : o et
: : west of the Fenced Area. This also illustrates a S i
deep rooted plant. ’ pe ¥

S The wind drifted material sampled, although repressnting a large
total amount of activity, by no means gives a complete measure of the

ri'total activity being carried by this medium from the arez. The wind-blown

terial déposited in the vicinity of the Fenced Area cbqsists mainly of
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the ccarser fraction. No estimate is possible as to how much activity is
~ carried away with extremely fine particles to be distributed over an inde—

temna . but extens:we area. Inability to detect concentration of wind-

borne contaminants by the usual survey or laboratory procedures away from
the Crater Region d.s due merely to the dilution attributable to the wide
,scétte; ing. However, it has been demcnstrated that even on the calmest

,days az.r—bome dus‘b in the Crater Region contains significant amounts of

e S

alpha emitters, presumably p}.utonium.. See Report UCLA-108 s PD. 11—28. ?u
Future detection of plutonium zcti nty may well become the best measure of
the eytent of contam&a‘bmn now that swvitable procedwes have been de-

*-'velonec for 1ts assay.

. \
In contrast to the great frequency of dust storms in the Crater \ Au.;r )
: | . \ "
Regicn, flash floeods are a very rare occurrence. In the four years that 1 5@"’ §

the area has been under observation by this group, only two flash floods /
have been observed » one in 1947 and the other in 1950. The surveys have I;" H‘B\\
.~ all béen conducted during the season of greatest rainfall in the r_egion,/ ' X(M

the month of August. -

L \
2

There are several fortunate local conditions preventing the spread

£
3

: of material from the Crater Area by water. A1l drainage from the region

"-'*'is to a playa approximately four miles west of the Fenced Area. Any con-—

tamination carried from the Crater Region by water weculd be found in that
relat :.vely small area, Complete absence of detectable amounts of radio-

, 0.}
" active materials in this area clearly indicates that no significant amount 4t i -k

, Al
~ of contamination has been spread from the Crater Region by this erosional ' (a:l’
‘ agent. This is not surprising in view of the virtually complete insclu— ‘DQ S

-bility of Trinitite in water or weak alkali. It is very unlikely that any

& joarticuiate material would be carried directly from the Fenced Area to the

Y
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playa when cne considers that the duration of these floods is a matter of
minutes and that the load of suspended material carried by the water is in
the process cf being deposited as the flocds fan out. In addition, there O
has never been an cbserved cloudbursu directly over the renced Area and ‘\ckop \,‘/'-—

-.i',,"_..-'~.n )

oy

_;. conseguently no floods have originated in the Area. o pﬂ

e i

Soils: Anglysis of the depth increments of 'the soil profiles col- [l,

~—

lected on the Chupadera Mesa show that the radioactive ccntamination is

still concentrated in the upper cne to two inches of soil. FHowever, there
Mg ,

is some indication from the 1950 data that downward migration of the radi-

-~ oazctive fissicn products may be taking place. Tor exazﬁple, the depth in-

mm one to itwo indhes at Sfations 21-8, 21-C and Harvey Gate

showed background activities in 1549 and 1.0, O and 1.8 dis./sec./gm. of
soil respeétively in 1950.‘ This is the first indication of any such down-
ward migration of fission isroduc.t activity. Further investigation is re-
'quj:re'd to definitely establish whether this is actually taking place or if. ’
“ these valres zre an a:tif;act. If borne out by future studies, this éan{ _ .'_'“'i.

- mean that the conteminants, which are considered to have been insoluble up
1o ithis tize are becoming more reaciily soluble due to weathering and thus |\ f"
probab 1y are becoming more available to forage plants growing in the area.

- It is cnly through future surveys of the Chupadera Mesa and correlated

;75"-.iaboratory studies that the ultimate answers to the many problems involved -

z'can be found.

e exi-sting ievels_ of beta—~gamma radiocactivity in the surface inch~™ : "-j;_ -1

of soil on the Chupadera ¥esa, ranging from 1 to §.L dis./sec./gm. of soil ok

=may not at first appear to carry much significance. However, if cne as-—

;S‘ames that the density of the soils of that area is 2.65, the commonly ac-

“cepted figure, and calculates the activity per square foot of a spil layer
= - > » 5 g



one inch deep, the activity on a per gram basis is magrified approxdmately

6,250 times, - This means that en activity of 6 dis./sec./zm. corresyponds SL\
jbd 37,500 dis./sec. or aprroximately one microcurie per square foot.

is yet no evideﬁce has apyeared to indicate any downward migration
‘: c->f tﬁe radioact.i—‘\ze_ _ma‘berialsrin the Crater Area. Profile depth increments

- show dépreasj.ﬁg activity from year to year at all levels where activity is

| present . Eventﬁélly this picture will change as weathering of the Trini- \\
: \ D

f“tit'e 'progresses further and the resultent material becomes more soluble, Li
~The small ameunt of annual rainfall in the area could then bring about - _~hes O

g—:sé;_me. 1eéching’ action. On the basis of preseat knowledge it appears that 5-8'(/\7

—

© several decades might be required before.this occurs. D@CW‘

T i‘bregoing discussion has been based on the assurption that the 5*'

_ radiocactive contaminants have remained on or near the surface of the soil

: pu’fgf; by virtue of being soluble in water. It is conceivable that even —— .

—r
. now-the bulk of the fission product contamination on the Chupaderz liesa is

in a2 scluble form, and that it remains near the surface as a result of oM ,

L — - ; 2 8

being strorgly adsorbed or fixed on the clay particles in the soil. Pre- v ]
¥ Ry e o 137 80 4 590 g

liminary laboratory studies on the fixation of Cs and Sr/Y + I7% indi-

.cate ,;Ehat these tro isotopes are independently fixed by different clays Clu"s -

and in different smounts. Csi37 is almost quaniitatively fixed by the
~elay fraction of the soil from Area 21 while 5070 + Y70 are fixed to a
‘Tmach 1es$a' degree '.by the same clay. This makes it possible to predict

that in t}ia‘b'péz;ticﬁlar area soluble Cs137 would remain at or very near

-thé surface -of this ‘hype of soil, whereas sr90 + Y0 would e expected to
#igraf.eﬂamward by‘__'the leaching action of water. This has been observed

m the ﬁre-sent séil—plant laboratory studies. sr¥0 + Y90 is leached from

the pot when excessively watered while cs137 is not. The J:i_mpor_tant
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implication of this is that certain raedioisctopes cn or very near the sur-

face are not readily available Lo plants, whereas they can be taken up and /(

assimilated when present at the depth of the major portion of the root ' \r\
systenm of the plants, especially so if weakly adsorbed on the clay present .

in the =o0ils, h

Scil-plant Relationsbips and their Fission Product Equilibrium:

The backgfound studies of plant samples from New Mexico areas outside of ' ‘
the known zrea of contamination, conducted to date, have indicated arela- . g
tively wide range of natural radioactivity within a plant species. See

Report'UCLA-75f Even greater variztion among'species has been observed. \\ -

The Bouteloua gracilis s&mpleé collected in 1949 had beta-gamma activities
ranging from .05 to O.EQ,éis./éeco/gm. of dried:planﬁ material. The root
soils from the two extremeé héé'actifities of 0.35 and C.6L dis./sec./gm.

,of soil. $imilar variatioﬂs were encountered in 1950. In general, compar-
able‘va:iatiqns were observed in the other control species sampled. Agree-
ment beiween naturually occurring soil and plant radioactivity has been p&ﬁ; X

based on the infcrmation‘obtained so far; development of better sampling

tééhniques is perhzaps the answer to this problem.

It is impossible at this time to assign any definite reliable value ;;\

‘for normal background rzdicactivity to any plant species studied to date. =

Further study of the subject may enable reasonable limits to be fixed for a
'éiven plant species. Definite differences between species and genera have

been chserved, Grasses in general have much lower activities than, for -

éxample,'sélsola pestifer or various shrubs. The lack of agreement between

v

plant and soil beta-gamma background radicactivities indicate factors other

than specie differences play a major rdle in determining the radiocactivity
of plants growing in any particular area. N .

%,
Y



Eean beta-gamme radicactivities ¢f fission product origin of the

Zeulelive gracilis samples collected in Area 21 in 149 and 1$50 were

(@)

188 and 0.332 dis./sec./gr. or 2.8 and 1.8 times the mean background
values for the species respectively. Root scil samples for the two years
averaged 12.§7 and 5.9L dis./sec./gm. or 18.1 and 8.5 times average soil
.backg:ound.7;00mparison of the ratio of ébil'to plant radiocactivity re-

veals that in i?h? the activity of a gram éf_dried plant material waé
3.85% of the aé%i#ity in a gram of soil. In 1550 this value was 5.59%.
This indicates that the remaining soil activity is apparently beccming
mcr@ ;vailable to the plants growing in the area. The fact that any ac-
tivity whaﬁéoevér=is being t;ken up by the plant is a significant observa-
tion., The relatively greater uptake observed in 1950, compared to 1949,
pciﬁts out-that as a‘potential biological hazard the.remaiﬁiﬁg of fission <{

product conta:iaatidn of the Chupadera liesa is relatively greater now than

in. the pasi.  The need for further investigation of the Chupadera ¥esa in

the matter of scil~plant relationships is indicated, since only by field
observatiorn and correlzated laborator& research can the equilibrium values
be established in this or any other countaminated area. '  [

.

- Salsocla pestifer {Russian thistle) growing within the Fenced Area

- in 1950 was as radiocactive as was the same species in that area in 19L8,

- based on the few strictly comparable assays. This is an indication that

‘the thistle upteke is at eguilibrium with the remsining fission product

@ LA

;;contamination in the Crater Region (Table XXV, p. 60). Further, the esti-

mated half-life in this_ﬁlant material is 300-L00 days whereas the esti-

--mated half-1ife in certain soil samples from this area is approximately

\

7'700 aays: The difference may be accounted for by the soil-plant relation-
ships. #ithin 600 feet of ground zero, which is the present approximate v



detectable limit of neutron induced radiocactjvity, there is the added pos-
= - e & - N : 5 it ook

gible complicating factor that the total amount of availa®le radioisotopes
(neutron _induced) is great enough so that availability of fission precducts \/

is no longer the factor limiting upteke. From the limited data wailable

‘at this time on the upteke by plants of radioactive fission products from

finely powdered Trinitite (Table XXVII, p. 63), it is highly improbable

 that any of the aétivity in the plants growing in the Crater comes directly

. from the macroscopic fragments of this material. It would appear that in X

order fo‘_r Trinitite to become an available source of radioactive material )

for plants the particles would have to be in the sub-micron size range. ' ¥

The preliminary greennouse dats presented in this report serve to =

-point out.' some of the many factors influencing fission product uptake by

-plents with potential subsequent transfer to animals and man. Al%;hough

liﬁcomplete,' these data indicate that the identity and chemical form of the

~ isotopes, differences in soil composition, and its chemisiry, climatic

. factors, and inherent differences in plant species all play important roles

~in the overzil micture.

It is arrerent from the data presented that no hazard from external -

---tote:ﬂ. body expesure to penetrating ionizing radiation (gamma rays) exists x
Ay - :
~any place outside of the Fenced Area. Although this has been pointed out

- many times previously, we can not assume at this time that no hazard exists \l(

outside the Fenced Area from the widespread fission product contamination.

"af;I.’,he problem' outside of the Fenced Area is entirely different for there are

~many potential long term insidious hazards from the present low level con- *

Ttamination which is the focal point of these studies. Evidence is be—

‘ginning to accumulate from these that such haz—
g._.._'———_'_'_—_—_

ards exist. See Reports UCLA-108 and 111). *

¢




Continued study of Trinity, Alamogordo Area, in Wew Yexico, es-

o

recially the Chupadera Kesa in conjunction with continued laboratory and

k¢
I
3

eenhouse studies on soil-plant relationships could furnish much valuable

- inforzation on what may be expected to result following 2 detonation any-

 where in the United States. Only from actual field studies and correlated

~ laboratory research can we hope to gather and correlate information which

_Ef_takes intp account all of the major factors which will determine in time - 1”

.

i ~

the equilibrium reached with respect to radicactive fission prcducts in

the tetal biological system. As our knowledge of this equilibrium in—

creases so must our ability to predict the presence or absence of poten- s

:”tial long term hazards to man become possible and logical.

STELARY AND CORCLUSICNS

This rerport présents a greatly compressed summary of additional
radiclogical observaticns and some consideration of the soil-plant inter—
rélaﬁionéhips due to the residual raéioagtivi@y of the Fall-out from the
7F1r5£ Atomic Bomb Detonation of July, 1945 in New Kexico. The 19L9 and

© 1550 Biological Surveys were, in part, concerned with the determination of
. i :

the fourth and fifth year distribution of remzining fission products in

- seolls and plants and their relationships with fespect to biological"

cycling. _ F : = " o

ﬁadiological Surfey:r-Thé rédiological surﬁey'data from thé Chu?g-_
-_dera %esa; twenﬁy to thirty-five miles from ground~zero, in.l9h9 and 1950, ¥
shéw;ﬁhe éontinued preéence of measurable amounts qf radioactive fiséioﬁ

prodﬁct contamination throughout the hundreds of square miles delineatea ' 1E::
in 1¢h8. Relatively small changes in ¢levation (300 feet or less) have no

deteciable effect evident at this late date on the distribution of the



Fall-cut. There is 1little evicdence of lateral migration of the contamin-

1

Fe barren rocky

i

ants in ithe areas surveyed by this method, except from t

~ glopes,

i in the Crzter Region, surface rmr./hr. readings outside the Fenced
- trea sre decrezsing year by year. #ithin the Fenced Area the radiocac-

. tivity is decreasing with a resultant reduction of the area constituting a

Fard

~ direct extermzl-total body radiation hazard. As of August, 1950 the area * >

for more than 50 mr./2k hours, gamma radiation, has decreased in diameter

> from erproximately 1100 feet to the present 700 feet in four years. ' -

Ercsicnel Factors in the Crzter Region:

- 7 1) ¥ind Erosion: The depth increments of profile samples col-

lected in drift material along the Crater Fence show a significant amount
of beta—gara radioactivitﬁi' throughout, with some increments showing as
" much zs 12 dis./sec./gm. of silt and clay. These levels of radioactivity

could only have originated from within the Fenced Area. No estimate is

- gyt . . . ‘ . 20 -
possible ¢f ihe rate of zccumulation of wind-borne material; however, sig- w‘

7

nificant azounts were first observed in 1948, especially after that year's
i - B ————— _
rop of thistle accumulated at the fence. ~ ' v
Betz—gamme radioactivity was found 3C0 to LOO feet outside the

Fenced Erez in seven to ten inches of wind-blown material known to have

ccuzulated within the first seven months of 1$50. y ¢ s 4

' \m-\-_

Vegetatidn is the most imgportant influence in decreasing the re-

- meval of wind-borne material. This is particularly evident in the Weir

Area, a repeatedly studied area two miles north northeast of the Fenced

Area.

'2) TWater Erosion or Runcif: Data obtained from samples of water, A

sand collected during a "flash flocd" from the area between




Laterals L 2nd 2, left, indicate that radicactive material is transported

by water runcif from areas cof lesser contamination. Silt deposits within v

the Crater, although showing beta-gamma activities as high as 22.5 dis./

'sec,/gm,_were a2lways several times less radiocactive than the underlying
[ 3

soil or sand. THis cbservation is in accord with the well-known physicél

laws governinz erosion and sedimentation and the characteristic pattern of

~—

flooding of the Fenced Area thus far observed.
Surveys were made of several washes and a large arroyo north and

west of the Fenced Area. No evidence was found of measurable concentra-—

‘tions of radicactive material by the field survey methods employed in any

] 3
of the drainage chamnels or on the west playa. Apparently the dilution
factorsgpaused by the large amounts of -non-contaminated soil transported
by the severzl flcods and mixed with Fall-out material have concéaled the

contamination in the terminal deposits.

4

St

e

powder=d Trinitite is only sparingly soluble in water and dilute alkali
o solutions and cnly slightly more soluble in dilute ac:ds. This factor of
- insdlubility, coupled with the initial deposition of Trinitite as particu-

~ late material over a great part of the area contaminated, must be taken

- into consiceration as a partial explanation of the lag of several years .

E LRI

Comparison of Wind and Water Erosion: Data on erosicnal facters in

“ the Crater Region indicate that wind has been more important than water in

cant

spreading contamination. This is due tc the continued effect of wind dur-
ing the long dry pericds of more than ten months of the year in this semi-

arid area. Vegetztion protects the surface from the wind effect; howevar,
v .

before Zission products or alpha emitters appear in the biological systems.

X&
™ W
dies of the solubility of Trinitite indicate that even finely

\



this is of importance only during the maximum growth period which is de-
termined by the amount and duration of rainfall. hS)
' VP

¥ind-borne deposits containing a large total amount of radiocac-

tivity, do not afford a couplete measure of the total activity being car-

ried by this medium, The velecity of the wind varies from time to time SA“&'
;uand'thg particle §i§§ carried is depéndent to a gféat extent upon the - raiygﬂl

ﬁelgcity; There are, of course, other controlling faétors tee, such as

surface phenomeﬁé, moisture content, etc. Gentle winds would tend to ! \

; . .
carry only fine ﬁéterial, thus acting as another lezching out process of a
speéialized nature. XNo accouﬁting can be made of wind éénditioné for a h‘

=~ great pﬁrt of the year so that many assumptions must be drawn from the "y

limited observation pericd, which may or may not be characteristic of the
?eét of the year.-

Soils: There ié some indication from the 1950 data that dewnward ’ TD»”‘ f
migraticn of radiocactive fi;sionrproducts in the soil is taking place on | Fﬂed”’
the Chupadera Yesa. The exdsting levels of beta-gamma radioactivity in
the_surface inch of scil from Area 21 on the Mesa range from 1.0 to 9.k ,

dis./sec,/gmo or an average of zpproximately one microcurie per sguare -

foot one inch deep (6.0 dis./sec./gm. of soil). As yet no evidence has ap-

peafed to indicate any dovmward migration of the radiocactive materials in

"the Crater Area. The predouwinance of‘large particles and chunks, coupled

with the general insolubility of the Trinitite are probably important fac-
f:tors in the delay of downward migration.

| the importénce of considering individual isotopes with respect to ,
- fixatiom and vertical wigraticn is emphaéized by preliminarj laboratory

- studies on clay fixation. CslB? is almost quantitatively fixed by the clay -~ /




fraction of the scil are fixed to a much
lesser degree by the

Soil-rlant Relationships and their Fission Product Equilibrium: It

is nct possible at this time to assign a relizhle value for normal bhack-

ground radicactivity Lo any plent sprecies studied tc date. Towever, dif-

ferences between_species and genera have been cbserved. The normal back—

ground activity in. grass samples (Douteloua gracilis) collected tuiside

the known area of ccntamination ranged from 0.C5 te 0.4} dis./szc./cm.

: ) -\" - - - ) -
of dried plant meisrial. The soil associated with the grass roots had

backgreund activities ranging from 0,35 to 0.6l dis./sec./em. of soil..

The ratio ©f soil to plant beta-gamma radioactivity of residual

7 fission prodiaciks in Area 21 reveals that in 1649 the activity of a gram '-;

cf dried ylamt magerizl was 3.85% of the radicectivity in a gram of soil.
In 1950 tkis valwe was 5.59%. Thus, the residuzl soil coniamination is

apparently becorfing mere aveilable to the grasses growirg in Area 21, Y
4%

twerty—eizht mfles from ground-zero.

12

Y

e pctentiality of an increasing biological hazard is pointed to_

" by this armmal ¥ncrease in fission preduct upteke by grass. He sound pre- “\D

% diciion, or even am esitirate, of the equilibrium which must eventually be J N\ .
: s > 3 SN . .. J\y‘
reached on the lesa can be made from the facts availatle at present. e

There is == indication that the uptake of remaining beta-gamma

’".radioactivi't.;j-‘ by Emssian thistle {Salscla pestifer), in the Fenced Ares, ‘u ¢

By . . - y)

i has reached =n eguilibriun, This is based on comperative assays of a ; b
: 0

: small nurber of samples collected from the Fenced Area in 1948 and 1950. >

. The estimated kzl1f-life in this plant material is 300-LOC days whereas the

. estimated half-13fe in certain scil samples in this area is approximately
rs. Judging from the limited laboratory data available at this time

e W 3T 4 ot




on the uptaie by plants of fission preducts from finely powdered Trinitite,
it is imprchatle that any of the radioactivity in the plants growirgin the
Crater (five years after the detonation) comes diregtly from the macro-
scopic fragments of this material, It may be several years yet before
S_fission products‘bécome available to plants in the Crater Area.

,; Preliminary greenhouse data presented from research in progress,

indicate that the identity and chemical form of the isotopes, differences

.

T

in soil compesition and its chemistry, climatic facters, and inherent dif-

- ferences in plant species are all important factors in determining the be—

havior of the fission products in the overall biological cycle.

It is zpparent from the data presented that no hazard from external

total body exposure to icnizing (gemma) radiation exists any place outside
_the Fenced Area. Althcugh this has been ppintedrout meny times previously,
we can not assume ab this time that no other radiological hazard exists
there, Itlis abundantly clear that the entire area is in a state of flux
with respect to distribution and biological availability of radioactivg
fission preducts and unfissioned material. Evidence is accumulating from
the amnual Biological Sﬁrvéjs and correlated laboratory studies that meny

—

years may pass befcre a biclogical equilibrium with respect to residual

contamination is reached. Only when we are in a position to predict with
some degree of certainty what this equilibrium will be, can we assess the

absence, presence, or ma;nitude of the biological hazard.

-,




