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ARSTRACT

The areas in New Mexico affected by the First Atomic Bomb DNetonation

have been surveyed from both radiological and biological aspects. The ;e_bi
maining radioactivity due to the fall-out has been outlined along a tran-
sect extending out northeast of the Crater for the first 100 miles with a
detailed survey of the first thirty-two miles. For the most part, all ac-
tivities cutside the Crater are found in the upper two inches of soil.

The activity is being spread by wind and water, particularly in the Trini-
ty Region. Watcr deposits of coarse sand were found to have the greatest

activity outside the Fenced Area. A study of soil profiles collected in

1947 and 1948 from the Crater indicate that a portion of the activity in

thi area is neutron-induced.

From the radiological assays of 402 small animals collected during
the survey it was found that activity, when present, was associated with
the digestive tract. No substantial indication of tissue accumulation has
been found. No significant differences in activities could be found be-
tween 519 samples of tissues from 8 cows from the Chupadera Mesa and 64
comparable samples of tissues purchased in the Los Angeles Area from ci-
vilian sources.

Within the fence of the Trinity Region, the activity in the plants
exceeded the level of 5.0 dis./sec./gm. of ash. Other regions showing
plants with activities above 5,0 dis./sec./gm. of ash include the Chupa-
dera Mesa where the maximum uptake of activity outside the Crater was
found and scme localities beyond in the direction of the drift. No sig-
nificent differences in activity could be found in crop plants from con-

taminated areas when compared to those from uncontaminated areas.
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I+ INTRODUCTION

1.1 Immediately following the detonation of the First Atomic Bomb at

Trinity, New Mexico, and during the months following, the Los Alamos Group
made a large number of spot checks for radioactivity in the region down-

wind from point 2ero and accumulated a considerable quantity of radiechemi-
col datr, The extreme pressures of other assignments under war conditions
prevented 8 more systematic study at that time. Many uncertainties re-

meined regerding the precise distribution and amounts of radiocactivity

still present in the area in successive years, as well as possible effects _

on plants snd animals copstantiy exposed to low-grade irradiation. Accord
ingly, in 1947 the Atomic Energy Commission authorized the Atomic Energy

Project at the Unzvets:ty of California at Los Angeles to conduct a system

atic study of the area. The principal initial objective of this "Alamogordo

§action® was to estimate the probability that hazards to man exist now or
may arise in the future as a result of widespread, low grade radioactivity,
1.2 This over-all objective is broken down into more specific problems.

" 1.  To what extent and degree are the Crater and fall-out areas con-
taminated by fission products and other radicactive materials?

2, What factors are affecting the distribution, both horizontal and
vertical, as well as the fixation of activity in the soil?

3. To what extent are plants picking up radicactive materials and
what factors are important in this process?

4. Do animals enter into a metabelic cycle wBereby radiocactive ma-
terials are picked up, either directly from the scil or indirectly through
ingestion c¢f{ plants as food, thus further concentrating the activity and
increasing the biclogical hazard?

1.3 In addition to cur principal tasks certain other objectives have been
kept in mind.

1. The training of perscnnel.

2. The collection of data useful to Military and Defense organiza-
ticns,

3. Repopulation of the devastated part of the Trinity Region:

4. Individual and population response to ccntinusus exposure to low
level beta-pamma irradiation.

1.4 The program was carried cut by two grcups, one in the fie]d and the

other in the laboratory as follows:

see Nea " ,g‘g 5..
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Laboratory Persbnne!}’ ‘ A I S T T
1. Albert W. Bc}ﬁq@y.fChj%f{ﬁﬁﬁg&ogordo Section
2. Jomes L. Leitch, Associate, Metabolic History
3, Kermit H. Larson, Assistant, Soils
4. David B. Dunn, Assistant, Boteny
5. W.F. Dunn, Senior Laboratory Technician, Radiochemical

Analysis -
6. Margaret R. Lewis, Senior Laboratory Technician, Potany
7. Frances Koerner, Laboratory Technician, Metabolic History

field ?érsonnel: Lermit H. Larscn, Field Directar
Trarnsact Party:

1. David B. Dunn, Supervisor

2. H. L. Lint, Consultant, Botany

3. D.S. Warren, Consyltant, Electronics
4. W, Bixby, Consultant, Surveyor

Group {:

1. R.B. Cowles, Consultant, Herpetology
2. K.S. Norris, Consultant, Herpetology
. 3.  R.G. Zwiefel, Consultant, Herpetology

Group 2:

1. A.J. Van Rossem, Conarltant, Ornithology
2. W.R. Dawson, Consultant, Mammalogy

Group 3

1. Kermit H. Larson, Field Director
2. J.M. Blume, Consultant, Soils
3. W.F. Dunn, Soils

1.5 The data obtained from both the laboratory and field aspects of the
1948 Radiological and Biological Survey will be reported in subsequent
sections of this report as follows:

2. Radiological Survey

3. Blological Survey - Animals

4. Piological Survey - Plants

5. G2n2ra) Discussion and Summary
1.6 All paragrephs in this report are numbered consecutively within each
majoer section to facilitate cross-referencing. In addition, all tables,
figures and plates are numbered censecutively for the whele report., It
should be noted that the two princzipal meps of the report, Figures 2 and

&

3, are filed inside the back ccver.
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2.1 The primary purpose o%i th@ I94&‘“ad10:nglcal Survey of the Tr1n1ty
Area in New Mexico was to define the approximate remaining area of con-
tamination and determine existing levels of remaining radicactivity dye
to the First Atomic Detonation, July 16, 1945 and subsequenat fall-out
of fission products and other active materials. Prior to the considera-
tion of the observations and results obtained during this field survey,
it is well to review the physical characteristics of the arca, For con-
venience in description this area is divided into five regiors, viz., the
Trinity Area, the Red and Grey Hills Region, the Oscuro Mountains, the
Chupadcra Mesa and the Rolling Plains Peblon. Reference should be made
to the following three maps:

Figure 1. Outllne Map of COntaminat d Arza.

Figure 2. G2neral Reconnaissance Map.(')

Figqure 3. Detailed‘Lateral Radiological Survey

Map.(')

2.2 Topography. The topography ranges from mountains with a maximum ele-’

vation of approximately 8600 feet to rolling p]éins of a minimum elevation
of 4800 feet., There are many small basins and valleys surrcunded by '
ridges and eroded hills with many deep arroyos formed by accelerated water
erosion., These various features have a direct influence on any extrapola-
tion madle regarding the radioactive contamination and its fate. There-
fore, ecach region should be given consideration as an entity.
2.3 The Trinity Region is defined as that area extending five miles to
the north and east of the detonation site to the base of the Oscuro Moun-
tains. This region is further subdivided into three areas as follows:

1. The Crater: The depressed ares, some 600 feet in diameter, at
the site of the detonation.

2. The Fancad Arza: .A fourteen-sided polygon, approximately 2800
feet in dismeter around the Crater. ‘

3. The Unfencad Arca,
The average elevation in this region is approximately 5000 feet. The
drainage sySéem around the Fenced Area has its beginning at the base of
the Oscuros, flows to the west 2nd finally terminates in a playa west
of the Fenced Area. Becazuse of this feature the present diverting drain-
age ditches were constructed to prevent excessive flcading of the Crater.
There are tHree_layge arroyos, more than ten feet deep and often twenty
feet wide, north éf the Fenced Area in the Trinity Region, which termin-

ate in the above mentioned playa. )Many smaller channels lead into these

(1) e e0u ses
FIGURES 2 AND 2 APE FILED INSIDE®TRE BiCK :covs
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principal arroyos, alle ron(rl utx%g-wo-the factog'o »water, rerosien
the general terrain. No nﬁportano~cubcuops or elevat1ons occur in this

region. The general slope is to the west and southwest direction.

2.4 The R2d and Grey Hills Region (Flgure 4) 1s defined as that series
of low hills beginning about 5.5 miles north of the Crater, extending
'approx1mately six m11es in the northerly” dxrectxon. The maximum glefa-

tion is approximately’ 6300 feet.

e i vt g e 2

Figure 4
The Red and Grey Hills from the southzast

2.? The northern half of the Oscuro Mountain Range, with a maximum ele-
vation of approximately 7800 feet, is also included in this survey, The
northern tip of the Oscuros is of the same composition and formation as
the Bed Hills.A principal drairage system, a network of arroyos, has
been formed beginning on the east side «f the northern tip of the Os-
curos and flowing north., Because of the influence of the Chupadcra Mesa
this drainage system is finally forced to the west with the principal
drzinage channcl cutting acress the “ffass? to the north of the Grey
Hills and terminating west of the present Bursum Panch ! leadquarters
(formerly the Eansomberg Ranch). The principal channel is over ten feet
deep znd twenty-five feet wide in many places. The alluvial depesits

in this region are deep red in cclor. The vegetation is ccmposed pri-

marily of grasses.

2.6 The Chupadera Hesa is defined as that abrupt elevated limestone

formation, beginning appro>1mﬂte]y Jeure, mi,ies, noctheast of the northern
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tip of the Oscuros, extend
Ihe.;IQng:dn varies cons1derabfy w1th a

the Cibola Nationeal Fot:%gh_

maximum of approximately 7000 feet.
" The vegetation is characterized by juniper and pinyon
This is the principal '

Many of the hills within the mesa

are very steep.
pine covered hills and open grassy meadows.

s

grazing range of the locality.
2.7 Beyond the mesa is the Rolling Plains Region which extends beyond

Vaughn and for approximately 100 miles northeast of the Crater. There
are some outcrops of mesa-like formations throughout. The vegetation
on the plains is very sparse, grasses for the most part. However, on
the mesa-like formations, there are well defined areas of juniper and
mesquite, dependlng on the soil. There are several small areas of cul-
tivated crops in this region., North of Cedarvale there are some culti-
vated crops, principally corn, millet and oats. West, north and east
of Claunch is another area of cultivation - the crops being oats, mil-
let, beans and corn. '

2.8 Soils of the Surveysd Arza.Since the soil is the reservoir of the
remaining contaminants, including plutonium, it will be helpful to re-
view certain of the factors that affect soil characteristics as they
now exist. It should be pointed out that any conclusiens drawn from
this survey will not necessarily apply in unmodified form to other re-
gions where any one or all of the soil-forming factors differ from this
area.

2.9 Soil is an end-product of five general soil-forming factors, name-
ly : the combined actions of climate and organic mattzr on the parent
material (fragmented and partly or vholly weathered rocks and minerals)
as influenced by the topogrzphy and time. These factors are interde-
pendent, each modifying the other., In the Yearbook of Agriculture,
'Soil and Men” this summary is given regarding the inter-reactions of
the various soil-forming factors, ‘The character of the relief influ-
ences, through drainage and runoff, the effects of rainfall and time.
The character of the parent material modifies the effects of rainfall
and relief of a given area. The character of the vegetation is, in -
part, determined by temperature and rsinfall and in turn wodifies the
effects of these, particularly of rainfall.” (1) These soil-forming
facters will be considered briefly in subsequeunt paragrephs with the
exception of topography which has already been discussed (paragraphs

2.2 through 2.7) and time which does not require amplification.

! )
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oﬁpy be coifsigered gs consisting of

three major types of Ugﬁrgipé (Lé,tﬁg %g&tern side and northern part of the
Oscuro Mountains, (2) the northeastern tip of the Jornado del Muerto Basin

and (3) the southern part of the Chupadera Mesa. (See Detailed Lateral

2,10 ©G=ology. Geolog.x:éaﬁsl'y;

* ps

Radiological Survey Map, Figure 3, (inside cover) for exact locadion.)

2.11 The older rocks of this area are masses of schist, gneiss and granite
and may be con§idered a crystalline comglex of the pre-Cambrian age. This
complex is overlain by rock formations, called the Magdelena Group, (of
the Pennsylvanian age) composed of limestone, sandstone and shale(l). The
Oscuro Mcuntains are included in this grouping with the crystalline complex
being the west face of the outcrop. The schists are of igneous and sedi-
mentary origin with large thicknesses of quartzite., These metamorphic
rccks are intruded by ignecus rocks, chiefly granite and granodiorite.
Throughout the subsequent geological history, these rocks have been resist-
ant to erosion and have formed highlands. Frem these resistant rocks small-
er rocks and pebbles have been formed and are included in the meore recent
rocks., Today it is possible to find the clder rocks in all stream beds and
alluviel deposits of the area.

2.12 A sea invaded the area from the south during the early Paleozoic age.
In this sea the early Palezoic rocks were laid down overlying the pre-Cem-
brian complex. The deposits in this sea were mostly limestone and shale.
The Oscuro Mountains are ‘the outcrops of these decposits, due to the uplift-
ing ond erosion that took place during the Upper Cambrian to the Upper De-
vonian periods., Finally, during the Psrmian age, the Permian rocks were
forred consisting of the Abo sandstone and the complex called the Chupadera
formation. The Abo sandstone is red sandstone and sandy shale. There are
two such localities in the area surveyed, one on the northern and north-
eastern slope of the Oscuro Mecuntains while the other locaticn referred to
as ‘Qed Hills’’ in this report is approximately five miles west of the
ncerthern peak of the QOscuros. These Red Hills are flanked on beth sides

by the ‘Grey Hills,” which 2re of the Chupadera formation.

2.13 Le Chupadera formation is composed of a complex consisting of lime-
stone, gypsum and grey =2nd red sandstones, varying in character from place
to plsce. Its thickness in the surveyed oreavaries from less than 500

feet to perhaps over 1500 feet.(2) The mesa is a port of this formation.

{ 1) THE RIG GRANDE JOINT | NVESTIGATION M THE UPPER RIO GRANODE B3N,

. PAaRYT |V - REGICNAL PLAKNING VoL, t. P. 201, t838. NKATIONAL RESOCURCES
CoMM™MiI TTEE, XASKINGTON, O.,C,

(2} THE R1TO GCRXANOE JQINT [ NVESTIGATION I M THE UPPER R1O GRANDE BASLIN,
PART Y . REGIONAL PLANMNNING VYOL, t . L 202 . 1938. NATIGNAL RESQOURCES
CoOMMIETTEL, WasHwINgToN, D.C.
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The northern tip of the Jornqda dgl duecto Rasin iag part qf g%e basxn of

the receding sea which” 1nvntcd t‘?.arca Its present characterxstlcs are

the result of erosion and deposits from the Oscuro Mountains and the Red

Grey Hills during the Pleistocene and recent periods. B:ocause of this

masin is now highly calcarecous and saline approaching what 1is commonly

and
the
called “salt or alkali flats.’
2.14 From this bkrief resume of the geologic characteristics of the area

-

surveyed, it becomes evident that there are considerable differences in
the compesition cf the basic or parent material from which the present
soils of the fall-out area are being derived. In all the alluvial secil
studied in the area, there has been considerable and varied degrees of
mixing of the ignecus and sedinentary weathered rccks from place to place.
2.15 Climatz. In the Trinity Fegion, the climate is classified as Hot-
Arid. The rainfall varies from year to year from an estimated 6 to 10
inches, mostly as gentle winter rains or snow and torrential midsumrer
thunderstorms. The summers are long and hot with the winters being short
and sunny. Illustrative c¢f this pcint are the climatic data given in the
Yearbook of Agriculture, ‘Climate and Man® {1) for San Marcial (2pproxi -
mately thirty miles west of Trinity); Binghem, Claunch, Gran Quivira Na-
tional Monument, which are all within the fall-out areca; and the Jornada

. 2
Fxperimental Pange and Socorro. (2) The selected data are presented in

Table I.

Table |
Weether Summary of Principal Stations
In and Ecar the Trinity F=2gion
‘ . ., Grzatest pre-
) . Hzan Highcat Lowast Pracipi- cxpltatlon in
Station Date Elevation Temp. Tzmp. Temp. tation 24 hrs.or mo.
2ingham Auc.1u7 537507 7u,9° 97° 57° 2,97" l.107
Mzenfuy - 100° -1° 7.08"7 tug.
Aug.rusg 75.,2° --- su° 2.53" 6.95"
Cl2unch huc 147 feCo? --- -~- ~=- LA R 1.20"
Mean'ty .- --- - 3.83" fug.
fuo.tug - - .- b.547 c.37"
Cran Quivira fueo.'z 6820 sa.u° 32° RQ° 78" 1.s3"
*attl, Mon, Mzantuy 57.4° g7° -6° I¢.73" fua,
Aug.,'ug 7¢.3° g|° u3 2.01" 1.28"
(1) " ! . ]
CLINATE AND AN, YEAan2L5KX 9F AGRICULTUSRE, Y241, 2., t1ots. V.S,
CELPARTHENT o F AGR!CL’LYUPE. KASHIRGYO N, D.C.
t2)
€ CLIMATALE S CAL DaAaTSR, SuMWARY 1947, Ngw HEXT C® SCCYiow, », ae .,
veut. LI, No. 13, 18547, U.S5, DEPARTMENT CF COMNMMIRNCE, HGLATMER BUPRPELY

WAsHINKNGTSEN, D.C,

s & 1
e 0 1
L ] .
v . EEN
.
: . l"'.’\; Acoies
J : AN ]
Lo



APPROVED FOR PUBLI C RELEASE

E': Et: :‘JQ :.’ Eit E‘s ¢ ‘l“i‘ rr— -
: UiCligsg)s IED
o« .co ¢:¢ :e’ .:. :g; :,.
' 3 p S 0. : :z : :a ::
¢ : Table | ({‘ont'd.) s o e . . b
weather 6ummqry of grinc:pal Stationd & ese eco e
In 8p9d . i2ar the Trimity Region
Groatast ore-

Mean Hichest Lowest Precipi- cipitation in
station Date Elavation Temp. Temp. Tzmp. tation 24 hrs.or mo.
Jornada tug. 'y Lz2es! 77.9° 102° 50° 2.59" 0.72"

Exp'l Rangz Msan'uyy 58.7° 104° 3° 7.C6" bug.
fug.Tug 79,2  --- --- --- ---

Sap Marcial uQ y=ar -—- 58,1° 113° g° g.31" {.81"
Mzan Jut,

Socorro Aug. 47 u6ig 77.5° ice° &7° 2.67" 0.99"
Aug.'u8 78.5°  98° uge 0.84" 0.21"

2,16 DNuring the periods of survey of August, 1947 and the three months of
the 1948 survey, only one ‘“flash flood’ was observed across the Crater.
(Noted in the Preliminary Report, 1847.) However, rains did occur which
filled the arroyes during both the surveys of 194% and 1948. 1In all obser-
vations the runoff carried large amounts of red clay and sand. This means
cheages are occurring continually in this area due to water erosion and re-
deposition of clay, sand and particles of similar dimernsions deposited by
the bomb explosion and subsequent fall-cut of fission products and plutoni-
um.

2.17 Temperature has a direct bearing in the amount of rzinfall which is
aveilzabie for leaching and percolation in soils. In this area the factor
of 2vaporation oxceeds precipitation., In Table 11, it is seen that svepore-
ation at th: Jorrada Experimental Range wWzath=r Station, south of Trinity

in *he Jornada d2) tusrto Rasin, far =xcezds the rainfzall,

Tctal pPreacigitation, Elzgéiaégon and H2an Temperature
per Month for Jornazda Experimental Range - {ou7
tfonth Total Erzcipitation Total Evaporation™ Hzan Tezmparature
Inches tnches F

Januery 0.7u° 2.33% 26,7

Fatruzry 0.05% 8,292 43,7

Haych 0.386 7.22%6 59,2

torid 0.00 I1.3R2 57 .6

May 0.23 12.377 £3.6

June 0.31 15,131 Te.8

July 0.87 15,407 z0.6

August " 2.69 19.523 77.3
~3zptamber 0.00 2,300 72.0

Dctoksar 0.186 7.712 g1.u

wovamber 0.80 3.2%1 ut ,u

Dezcamoer 6.55 1.919 7.0

Annual 7.08 103.32 L6.9

* As messured by open pans under ths pgraveiling climatic conditions.
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i 15 ‘éxce’ssive evarp i e obtaineds fiom e Soil
Further evidence for thl’s ‘éxcessiie evaperation }s optg s fzomstiie 3
‘ ’ : . se¢3 o 403 229 €. .
. . 1 3 2y f . . . R u -
Profile Studies (see pu«ragrapns 2445, 50, 54) 1in which there 1s no Indica
. H 1Y
tion of downward leaching and therzfore, no accumulation of soluble salts

of radioactlvity in the lowar ragions of a typical soil profile curing the
recent pariod. In addition, lime concretions are found near the surf{ace,
as well as in the lower region of the profiles examined. Salt accumulation

may be observed in several locztions on the surface of the soils, particu-

larly so if no erosion has taken place. The variations in lime content are,

in part, associated with the hetercgenity of the parent material.

2.18 Hydrolysis, carbonization and other common processes of chemical
weathering are very rapid in warm, humid regions, while in this very dry,
hot area, dechydraticn is the most prcminent precess, thus, hydrolysis, hy-
dration and carbeonization proceed at a very slow rate. Thus, the normal
processes of chemical weathering of soil and fission materials are slower
in this area than they might be expected to be in more humid climates.

2,19 ¥ind erosion is an important factor in the desert. Winds pick up
fine particles of soil and transport them from ares that are barren cr have
scant vegetation to nearby areas where vegetation is more dense, thus hold-
ing the particles of scil in place. There is evidence of such wind ercsion
in the Trinity Area, as observed in the area of mesquite holding large
dunes a short distance west of Bingham. Wind-blown dust from the Crater
was collected from 2 guard shack about 100 feet west of the crater fence.
The radiocactivity of this dust is the greatest found in any sample of such
particle size collected outside the fence in 1948. (See paragraph 2, 40}.
2.20 0Orgeanic Mattsr. Some desert soils contain only a small fracticn of
one per cent of organic matter, A primary source of organic matter is de-
caving vegetation and modifies the color of practically all soils, Desert
vegetation is usually scanty and contributes little organic matter to the
secil. Examination reveals that there 1s little or nc evidence <f any or-
zonic accumulaticen in the scil profiles made. A discucssion cof the vegeta-
tion of the fall-cut area will be found in the Pleant Scction of this re-
port.

2.2 The above summary gives a brief description of the area still ceon-
taminated from the first atcemic bomb explesicn. The varicus ygenersl snoil-
forming facters have bren indicatad, nacelyithe zeveral important features
of the physical terrain wr topsorzzhy,czelogical or parant material, clin-
ate (including temperature, zvapornticon and rainfall), and organic ratter.,
A1l these {azctora may have had important effeccts on the existing contamin-
ation through such phenomena as (1) redistribution of activity due to wind
snd water erosion, (2) the original deposition of fissicn products and

. . . SRR :oLls
plutonium particles during the ofaldeouty, ~§3)7fixz1ica of fissicn products
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and/ or diffusicn of the*fi ,sicn.ﬁradvc“ in the soil nartiele-soil sclu-

tion relationships.

EXPERIMENTAL PROCEDURES

2.22 3urvey Instruments an¢ Procedurss, In beth the General Reconnais-
sance Survey and the Detesiled Lateral Survey, all measurements were made
with the Victoreen Survey Meter, Model 263A. A}l readings were taken with
the G.M. tube held in the cperatcr’s hand, approximately one inch above
the soil surface or other sources of radiation as illustrated ia Figure 5.
The instruments were calibrated by the oncrators before starting the sur-
vey, as well as at the end of the survey, using a Stendard 1.09 mg. Radium
Scurce. The initial cazlibration was also an indoctrination for operators.
In the field Navy Racdium Dcor Marker Buttons mounted on standard tube
hclders were provided zach operator for instrument sensitivity checks.
These sensitivity checks were mede on each of the three ranges: x0.2 x2.0
and x20.0 on the survey meter at the beginning and end of each day's op-
ation. The total radiztion (beta and gamma) as measured by the several

instruments is expressed in williroentgens per hour (ar./hr,)

Figure §
Technigue wf Measurement

A - Illustrates methed of obteining the
res’ing in 2 grass tuft,

18 il T 3
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Figure 5
Technique of Measurement

B - A side view of obtaining a reading
on a grass tuft.

2.23 Survay Instrument Background. The instrument background was deter-
mined as frequently as necessary to assure the operator that the probe was
not contaminated. Background readings were taken with the tube shield
closed. The instrument background in New Mexico was approximately twice
that cbserved in Los Angeles, due primarily to the increase in cosmic ra-
diation with elevation. -

2,94 Soil Rackground. Soil background was taken to be twice the observed
instrument background reading, a reading which was arbitrarily selectd as
the most practical point at which to terminate the radiclogical survey of
cach lateral., Socme of the reascns feor this selection were: the varia-
ticns in the sensitivity in the instruments, differences in the operator's
estimation and judgment of the dial readings in obtaining a background
reading and the differences betwcen instruments due to the effect of tem-
perature.

9.25 Gensral Reconnalssance Survey. As a practical épproach to surveying
the estimated area of contaminaticn a general reccnnaissance was made fol-
Yowsd. by a detailed survey of the more significant regions. For the gen-
eral reconnaissance, two groups of two individuals each were assigned the
general survey. Group one covered the area north and east of Socorro, us-

ing Highways 85 and 60 with Vaughn  as the,easibrnitininhs,;® Group two
- L[] L]
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covered the area from Socb‘f@’ﬁﬁ Curr*houc.albng hlgr“py 388, north to
. b e o »

Vaughn and back to anghem. -Raad1ngs‘wez¢“t0\*n ates le‘dt:eﬁery mile, par-
ticularly in the more contaminated Sréas.‘ All readings obtained on this
general survey are recorded on the General Reconnezissance Mep, Figure 2,
(inside back cover).

2.26 Cetailed Lateral Survey. The first thirty-two miles of the fall-out
wefe surved in detail. A Primary Transect Beference Line was established
34° 66' east of north by a licensed civil engineer, ¥r. William Bixby.
This line started at the Section Marker,(l) within the crater fence, ex-
tending through the North Oscuro Peak Triangulation Pcint into the Cibola
National Forest. Other triangulation points used were the Little Burro
Point (approximately ten miles south of the Crater) and the Fursum Point
(cpprozinately 9,5 miles north of the Crater). At every 4930 feet, refer-
ence points were marked for the first eleven points. From Point 12, Fhe
reference points were marked every 9000 feet. From this Primary Transect
Peference Line, laterals were extended 90° right and left with a minimum
of three readings (mr./hr., total beta and gamna radiation) beiug taken

at least every 0,2 mile whenever pcssible. These readings were taken on
at least three of the following: coarse sand water deposits, silt depos-
its, grass tufts, under junipers and on normal soil. It should be pointed
out, however, that some arrcyos and washouts prevented a rcoutine reading
at every 0,2 mile., In these cases detours were necessary and on the line
distances were estimated. JIn the cases of Laterals 9 right, 16 right and
12 right, the available trails back of the escarpment were used, thereby
afferding a reasonable and practical estinmate of the background contcur.

Pefer te Figure 3, Detailed Lateral Nadiolegical Survey Yap (tns.de buack
covery}.
ter & preliminary map of the detailed survey had been prepared in

f
the field, it was decided that a Sccondary Transect Reference Tine should
L

ke estoblished throurgh the wore z2ctive crea just north of the Fernced ‘rea
The Secondery Transect Belerence Live (see Figure [) was started at Lot
eral TYeference Feint 1 =znd extended 124 cast of narth for a Mistance of
6.5 miles.

2,28 Counting Ecuipasnt.The couiprent used for the vadiclesical nzsay of
all szmples wes 2s follows:

1. Scelers:

a. Patter Tecade Scaling Unit, AE.Co Nodel O00-14A0 AN
Modification.

AR 25;‘-_—}% TCXNEHIP 7, SCUTH SETFEEN RANGES 4 EAST AND 5 £4SYT, &S SURVEYED
5Y THE U.S. GENTRAL LA Dofelf bde S§ A VY., 1336,
:: @ . . .
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2. lLead Shield: A.F.C. Catalogue No. Al-144.
3. Tube: Victoreen, Model VG-10 with 2-3 mg./cm-2 window.
4.
5

2
*

Standard: UgOg with a decay rate of 251.5 dis./sec.

Since.several thousand samples had to be

2.29 aneral Counting Procadura.

assayed for radioactivity as rapidly as possible, 2ll samples were screened
in the projeci laboratory by counting for 500 seconds or for 1000 counts,
whichever occurred first. Modifications of this screening procedure were
employed as determined by the importance of the materials being analyzed.
Such modifications are reported in subsequent paragrphs of this report. At
all times the effective geometry of the counting systems was determined us-
ing the uranium oxide beta standard which was prepared in a dish identical
with those used for sample assay. All results are reported in terms of
disintegrations per sccond per gram (dis./sec./gm.)}. Self-absorption data
were determined on representative samples of soils so that activity data
could be corrected to zero-mass.

2.20 Counting Procedures for Soil Samples. 1In soil chemistry, it is well
known that the scil particle of clay dimension is a principal source of t.e
mineral nutrition of plants. This fact is based, in part, on the phenomenon
of base exchange with the clay particles serving as the anions. Cations
which exist in the water phase associated with the soil (soil solution) may
be attracted to sc-called fexchange spots®” on the clay. Substitutions by
other cations are common and these reactions are called exchange reactions.
This is due to the characteristic properties of the clzay; its crystalline
structure and unbalanced valence bonds. It is, therefore, conceivable that
if any fission products were or are soluble, an excheonge between the icns
originally fixed on the clavy 2nd the fiesion products could toke place.

2,31 ®ith this in mind it was necessary to develop a methed for determining
the amount of radiczetivity zssociated with or on the soil particle. Dre-
 uminary werk indicated that cne gram replicates of the tetal :zniple saceri-
al collected gzve unreliable results due to the particles identificd as
trinitite. OCbserved counting rates of ten 1,000 grem replicates from a to-

tal sample varied {rom 0.1 cecunts per second per gram (c./s./gn.),to 21,0

r
e/s./zm. To illustrate the effect of trinitite,one sample originally as-
sayed 78,0 c./s./gm. but by resoving three particles thought to be triritits,
it then assayed 0.4 c¢./s./gm. The use of the radiczutograph technicue on
two other fractionated soils (250-150 microns) indicated that some activity
is asscciated with individual particles rather than being uniformly Jistri-
buted. In cemparing the results of froctionation with respect to rrdicace

tivity, the particle size off 30 wferogssomd:less vos the rost consistent,
. NI :
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The maximum percentage o{ scil from a typigiLSfihld,épépjé‘éas also.obtain-
ed using this fraction. Tneref<re, al) assays of samples collected outside
the crater fence were made on the particle size fraction of 250 micreons and
less.

2.32 The following is the procedure used for preparztion and assaying of
surface and profile samples cutside the Fenced Area.

' (1) The tctal field sample was dried at 110° C for 16 hours and
fractionated into two parts: greater than, and less than 250 microns oy
suitable screening,

(2) Thiree 1,000-gram samples were weighed out from the less than 250
micron fraction and the beta and gamma activity determined for 1000 ¢ -unts
or 500 seconds, whichever occurred first.

2.33 The follcwing modificaticns were made in the above procedure for sam-
ples collected in the Fenced Area.

(1) The entire dried-field sample was fracticnated into four pearti-
cle-size ranges: 150 microns and less, 150-250 microns, 250-840 microns and
greater than 840 micrens.

(2) Three 1.000-¢gram samples were prepered from each of the three
smaller particle-size rances.

2:34 Detzarmination of 30il Packground Activity, 1In order to determine more
accurately the extent of radiccontaminaticn due to fall-cut in the Trinicy
soils sampled, it becanme necessary to determine the amcunt of naturally-cc-
curring radicactivity in soils. Since there is nc available record of this
woerk having been done before the bomb detenation, it is only pessible to

approximate the value of natural radicactivity of the area. This was dcene

1
H

soen

r

by collecting similar soils from different areas kncwn nct to have

contamninated by fall-cut. Fighteern samples of soil were ecllected from the

l.os Angeles area - freom Sen Dimas to Theousand Palms. The disintegration

rate varied from 0,45 Jis,/sec./gm. to 1,27 dis./sec./em. Fight samples
& /£ ¢

werp collected from cast of las Lruces, New Mexico, Thase semples varied

from a miniuum of 0,32 dis./sec./gm. to a maximum of 1,28 dis./sec./sm.

Floven sarples were collected frem the area around Dering, New Mexico which
varied from 0.5 dis./sec./gm. te 1,17 dis./sec./gm. Forty-four other sam-
rles were collected for these bSeckground studies frem varicus cther loca-
ticns Ln New Joxico,

2.%25 These scil zamples ware piccossed in the saze manrer os those frem
cutside the Fenced Srea, with the exception that unly one 1,000-¢ram count-
ines sample was prejared and ccunted for came hceur. The zverege of the 81
“backuronnd® scils thus far assayed is 0,71 Jis./sec./zm.  This average

value wrs deduncted from a2l) rosults obtained in an effort to determine the
B R N | sty .
radicactive centamination Juz to “ell-cut, : T e
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2.36 Extant of Ccntamination. Tie tutal area surveyed by the Reconnais-
sance and Detailed Survey Methods is estimated as 1130 square miles. The
area of the Detailed Lateral Survey, which includes the first thirty-two
miles northeast of the Crater, has been arbitrarily divided on the basis
of activity levels into four areas as given in Table III. This grouping
of activities is summarized as contours with the appropriate area in color
on a grid map, scale 1 inch = 1 mile, as Figure 3, see Detailed Radiologi-
cal Survey Map (fil:d inside back cover}, The remaining 845 square milc:
in which activity readings of less than 0.1 rr./hr. were obtained are re-
corded in Figure 2, the General Reconnzissance Mz, scale 0.5 inch = |
mile (filed inside back cover). It is emphasized that this area repre-

sents the remaining activities in the path of the initial maximum fall-out

Table III

Extent and fegrze of Activity found by the
Datailed Lateral Radiologtcal Survey

Total Reta and Gamma Activity

meofhr, Scuarz Miles
Bkg. - 0.3 241

6.3 - 0.6 38

0.6 - 0.9 2.1

0.9 - 6.4 3.7

2.37 Confirmatory samples of soils and plants were collected at the

terminal points of the laterals where the 263A Survey Meter gave readings

twice the normal field tackground values.

Table |V
Confirmatory Soil Samplas Collected
at thes Terminals cf Latzrals
tetaral ) ) Pisintsgrations Zata and fzoma
f:f:rcncs Oistrace nad Pirsction Pe2r Sicond Par firanm aillti-rozaterns
Point from Rafzrznce Point {arc-teass Par Hour

] 0.2 nitlas, ri ht non=e *rekeround

2 o.u* ® 0 "

?‘ 0.u n n n .4

4 1.2 ° " "

5 1.3 " " {.u3 "

S 2.4 " " GC.80 "

7 2.8 " " .43 "

3 3.8 ° " 1.04 "

a Terrain too difficult to cross
10 Tarrzin too difficult to cross
14 t,t milas, rioht 4o sampl=2 fzckground
i2 Tzrrzin too difficult to cress

K] 6.9 nil=zs, righe naae oyttt Teltground

1]
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fonfirpetory Soi' Sampr=s Collectad
at the ferminais of Laterals
tatzral . Disintzgr tions Beta and Gamme
Referance Pistance and Dirsction Par Sccond Per Gram mitli-ro2antgsns
Point from Refsrance Point Zero-Fass Par Hour
18 £.0 milzs, right Ho samplae Rackground
1S 8.2 " " . none "
16 5.2 *® " " "
17 6.4 " " " »
I8 6.0 " " " 0.0)1
18 5.4 " " " Backeround
20 6.% " " }.60 "
21 7.2 " " 0.7¢ t.013
22 6.9 " " .72 Rackgrou=d
23 6.5 " " 1.14 0.0i8
{ i.9 milas, {aft none Reckaround
2 2.9 " " " 0.016
3 3.8 % . " " Rackgcround
] 3.5 " " 0.51 0.028
5 3.» " " g,i45 Rackaround
6 S, " none 0.012
7 ¢,y " " 0.67 0.015
2 s.0 " " 0.48 R.ckground
9 5.0 " " C.87 "
10 6.0 " " nonea 0.012
1 6.6 " " " Backecround
12 £.3 " " " "
13 5.7 " " 0.0190
14 3.8 " " ’ }.5% Backoround
i5 2.7 " " 6,84 ¢.Clo
15 2,2 " " c.us C.C17
17 2,00 " 0.57 0.720
18 p.e T ’ .55 Beckground
19 o4 " " ¢.n8 0.01¢
20 2,00 " n,77 Rackoround
21 2.0 " N34 0.¢C9
22 2.5 ° " G.Up Zackground
23 g,z " " 2,72 R K]

Tarle IV summarizes the Jata obtained on these soil samples expressed zs

dictnteszrati @ ser d ve gra ftr od t th ave 7 sorl hack
isintegrations per sccond per gram after deducting e average soil back-

greund (see paragraphs 2.34 and 2.35) and correcting to zero-mass.

2,38 Activity in ths Fzac2d Arca. The Crater and that porticn of the

Trinity Tegion (see paragraph 2.3) enclosed within the fznce was :urveyed

€g
£ Th

e Fo-

2lung the four principal readials in the scme manner as in 1947.

sulting readings 1in v, /hr. are swnimarized in Teble V. No apprarent dif-
g /

ferences in appearence of the trinitite could be observed hetween 1947

c
snd 1948, although in some instznces the gaima activity level for 19:8 is

slivhtly lower than that chtaincd in 1347, Seme wlighs clascus in dis-
= . i “ B 3 P
. . . v oo E A\ s .
tribution of activity are =puarcucly czcursing £t thes re,en; t‘ne.
. !'2 ';l B 3

— : @z ! FakaX}
R "*“‘ i
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Along the Four Principal Transescts Establishad

pistance? to and

from Centz

T-18C-1800"

T-180-1200"
T-18C-1000"
T-180=- 800
T-1306- 600"
T-18¢- 50¢!
T-186- 400
T-i9¢0~ 300!
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LY activities Expressed 2s mr.[hr,

T-18¢C-
T-i86-
T-180-
T-18C~
T-180-
T-i80-
T-1{80-
Conter

.215
175°"
125!
100!
75!
50!
25!
0!

T- o-
T- o-
- o-
T- o-
T- o~
T- o-
T- 0-
T- o©-
T- a-
T- o-
T- G- sce!
T- G- e0ot
T- o-1coo!
T-  ¢-1200"
T- C-1scC!
T=27C-1U00"
T-z70-12¢0!
T=-270=-1000"
T=27C~ 3¢0!
T-27C~- /00!
T-270- 50!
T-270~ Lng!
T~270- 3001
728°
{75!
125"
ll‘.p'
75!
501

251

25"

5¢!'

75!
100!
1251
175!
225"
300"
400
500"

82ta and Gamma Gamma
pous 1347 jgug 1647
.25 0.18 f.04s 0.4
0.93 ¢.38% G.ous Cott
2.1¢C 3.CC C.13 .20
0.5, 7.60 l.i0 0.58
0.8, 0.s5.* 1.50 .78
21.8% 0.8, 1.6¢ 2.6
0.5. 0.5. 2,24 .20
0.5. 0.S5. .20 7.00
14,3 --- 5,40 ---
12.5 --- 5.60 -——-
0.5. - 13.5 -——
0.5, 0.5. TN 1.3~
0.5, 0.5. 0.5.* 10.3
0.8, c.S§. 0.5, 16.5 ~
0.5. ¢.S. 1e.3 0.8.
--- - 15,8 0.5
0.8, 0.5. i7.93 20,14
¢.S. 6.3, 0.3, 0.8.
0.S. ¢.S. 0.5, 20.1
0.8, 0.s5. 0.5. 10.3
0.5, haliadied 17.9 o=
0.S. - It.? -
2.5, --- 7.7 .-
0.5, 0.3, , It.6 3.8
12.9 .5, 2.5 2.8
0.5. 0.S. .2 2.6
0.5, 0.9, I.4 2.2
7.8 - 0.57 .-
.16 1.40 C.i5 n,3
1.9 3.006 t,13 6,156
u,2 4,00 G.f48 c.u
0,y - I ] -
.1 5.2 C.zu 0,25
1o 16,4 085 ¢.53
.8, * 0.8.% tod .30
0.5, 0.5, 1.5 4,20
0.5, n.5. 2.1 .50
0.5, 0.5, 2.3 5,20
2.8, 0.5. 5.0 3,.00
0.9, e ated .3 .-
0.8, ~-- jg,u -
0.5, --- 12.3 -
n.S, N, s, 0.,8.* DeSe*
C. 8. 0.5, 0.5, 2.8,
0.3 0.8, 0.8, Nn. g,
T.C. " S AR fv. ! e

S

-
@ .
-

€
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Comparison of {he B.ta [lus Gamma Activities
In mr.fhr,, toug vs., 1947 in the Fenced Area
Along the Four Principal Transacts Established in {ouy

pistancz to and All activities Expressed as mr. hr.

frem Cz2nter Reta 2and Gamma Gemma
igus (B g4 jgug layy

Center o 0.5, 0.5, 15.8 0.8
T- 90> 25¢ 17.6 -=-- It.4 -——
T- 80~ SO 0.8, 0.5, 18.6 0.8.
T- 90- 757 0.5. 0.5, 211 0.5,
T=- 90~ 00! 0.85. 0.5, 21,4 0.5.
T- 90- 125! 0.5, 0.5, 16.9 0.8
T- 80~ 7% 0.5, .- I6.5 -
T= 90~ 225%" 0.8, -——— 2.} -
T- 90~ 360! 15,3 0.5, .7 3,0
T- 90~ 400" 1.2 0.5, 2.1 5.2
T- 50- 500! 10.5 _ 0.5, f.u 2.8
T~ 90~ 600" 18.1 0.5, 1.3 2.2
T- 90~ 800! 17 .1 0.5, 0.69 1.9
T- 3¢-1000" 2.6 16.0 .23 0.54
T- 9¢c~-j2¢00" 0.13 6.0 0.03¢C 0.20
T- 3C-{000! ¢.C33 2.6 C.007 C.11

*0.5. - No dial reading possible on the lzast sensitive rangs due to tco
hieoh intensity of radiation,

2.39 T!. study of the effect of erosion on trinitite is still under con-
sideration. Plate 1 is an aerial photograph taken of the Trinity Region

the day after the detoenation showing a continuous layer of trinitite (black
area) deposited or formed in a definite blast pattern. Plate 2 is uanother
zerial photograph taken approximately a year later after the zuard fence

had been constructed but before the wood shelter protecting an arcas of trin-
itite was constructed., In this picture, the erosional foctors particularly

Loa Loe
28 S

wzter, hove taken effect, The ini-ial continucus loyver of trinitite
e boalian marticularlv the e-stern sectin re crpE mietheng Snidl
come wwonead paritculariy on tae ecstern scectlon, sre Jooent preotures andi-

cate 2ven more breakep of the 1initial layer of trimitite,

2.40 The influence of wind in eroding and its subsejucat .ciien in sproads-

] 13 . Py

ing the weathered trinitite is also hard to cvalu-te. lHowever, in 104

ind-blown radicactive dust was cellected fron the table tops ~nd floor of a

suard shack loceted adjecent to the cereter fence, a short distance north of

tt2west guard recd,  Fipure § shews the cccumnlation of dust on the floer of

the zuard shack. The =mctivities fuund in these =amples vary frem 5.3 to

34.3 dis./sec./gm. zero-mass, beta and gamina activity and approximately 1,2
n r

mlnute per gram, alplha zetivity,

<
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ORIGINAL BLAST PATTERN OF TRIRITITE DEPOSITION

Prhotograph courtesy of
tos Alamcs Fhoto Labtoratory
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Plate 2

EFFECTS OF EROSIONAL FATTORS
ON OPIGINAL TRINITITE DEPOSITION

Photograph taken approximately one yecar aftar dztonation.

Photcgraph courtesy of
Los Alamos Photo Laborztory

NP
R X
I

[ AN P

o ATTITITN
PRI i‘."‘.‘l!.“:;"
2“*17-«-"!:.:..:'3! oh

APPROVED FOR PUBLI C RELEASE




APPROVED FOR PUBLI C RELEASE

e il el , :
AT R S

[ S

L

~

NN

3 WA
o

o N Ty

JUPNLAEASP SUIPCRIIE SR A SN Ut S TA U S P LA R i e

PR U P

i

APPROVED FOR.PUBLI C- RELEASE



APPROVED FOR PUBLI C RELEASE

e sxs 028 sec tew s My

» [ ) . ¢ T e R A
. s e ¢ s o o ¥ L{
* L4 & L ) » e »

* 3 o » PO S .

s see o Tse esr o4

Figure 6

Accumulation of Dust
on Floor of fjuard Shrck

2.41 It is apparent from these observations and results that the trinitite
and contaminated soil is being transported outside the crater fence. As
‘this weathering process continues, more of the trinitite will become of
such a particle size that it will be more easily transported by wind and
water. T%is %111 cause a spreading of the activity but, at the same tine,
a dilution which will tend to lessen the contazmination per unit area. The

mctivity just outside the crater fence as determined in September, 1948, is

summarized in Figure 7.
2.2 frofiles in the Fsuczd Area, Table VI is a comparison of heta and

e oackivity, zero-moss, with respset to depth ia fwelve pro

Yitod along the four mein Padials established in the Tenced Arca 2t 200,
t

500, and 1000 feet from Zero. The distribution of radicec

~rofiles collected 2t 200 feoet from Zero doesnot follew a definite pottern

e

with respect to depth.  [rom the data ond observations made at this luca-

tiuon in the Crater, it zppears the soil while in 2om

ing the explosicn was mixed with the fissicn porducts. Therefore, the beta
arnd ramma activity reported is prebably the result of this mixing effect
..d 5 PR B [eR At e = 1 AR .,;] 3 v
and, 1n adcrtren, neuwiron-incuced activity,
: <1 i ] + oy H ¥
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geta and Gammé.ﬂcflv:ty.in 12 2rofiles Collected
from the Fencaed frea in the Fractioa 150 Microns and Less

profils Numbar and Distence from Zoro
Activity Expressad as pisintas-ations per Second par Gram, Zsro-Mass

Depth T'O T’G T‘O T-ISO T-ISO T-IBO
In lnches sevv Ft. 600 Ft. 200 Ft.. 200 Ft. 600 Ft. 1000 Ft.
Y | 9.60 24.4 87.4 . 18.5 17.8 5.32

-2 £.57 12.3 98.6 1.2 7.€5 1.4}
2-3 6.91 11.5 §7.0 21.86 7.24 0.74
3-y none 8.84 87.0 23.6 7.10 none
4-6 noene 8.37 82.0 41.2 4,72 -

" 6-8 none 7.50 65.2 108, 3.21 none

2-10 none 4.25 45.8 99.3 t.21 -—-
1c=12 nene 2.98 " 18.8 66.7 G.51 none

12-14 nong 2.932 9.5% 43.8 .-— none

Dasth T-90 T-90 T-36 T-270 T-276 © Tez706
in Inches 000 Ft. 600 Ft. 200 Ft. 200 Ft.  6¢C Ft. 1606 Ft.

0-1i 2.44 13.1 562. 203, 23.¢9 21.2
-2 1.72 10,2 yes.. 72.4 9.27 2.02
2-3 1.21 9.92 1353, 52,7 7.587 1.95
3-4 1,39 8.60 4G9, 59.7 §.50 1.22
4-6 6.23 3.33 350, 57.5 5.20 I.04
6-% 0.21 7.25 $6.0 58.C .02 0.6%
$-106 0.40 6.26 ~  22.% 39.2 2.25 c.23
1c-12 £.23 4.85 ° 21.4% 28,1 .61 none
12-14% 0.51 4.18 1345 - non2 none

9.43 The profile samples collected at 600 feet frem Zero along the four
Radials have a similarity in the pattern of distribution of activity with
respect to depth, The surface sample in 2]] cases has the greatest amount
of beta and gamma activity with the deeper samples containing progressively
less activity. On a thecretical basis, tne activity in the deeper samples
at this distance is probably still neutrcn-induced.

2.44 The profile samples collected at 1000 feet from Zere along the four
nadials zpproach the distribution pattern cf beta and gamma activity found
in the sc-called "normal contaminated profilen in the fall-cut zrea,  (Sce
paragraphs 2.49, 50, 54.) In other words, the activity is in the first
three inches. This is particularly true of the profiles T-0 - T-180; the
radials approximating the line of drift and fall-out. The profile T-90 -
1000 fecet is atypical and wanting of 2n explanation at this time. It 1is
hoped that when data are cvailable on the isotopes responsible for the ac-
tivities at various depths some explanation for this atypical distribution
will be possible.

2.45 Mautron-inducad fctivity in the Crater, Fvidence for neutron-induced
activity is found in three pro-iles taken froﬁ§u5§§;35nb€oﬁ§hiésphalt.

: 0 tr .
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This asphalt was laid dowa prévznus to the nXleSlon. :The &rea selected
*e® S ®

was at least a square yard in dimension. The asphalt layer was carefully
stripped and the profiles taken in the center of this cleared area. Table
VII gives the distribution of beta end gamma activity with respect to
depth of the three profiles taken at 135, 193 and 204 feet from Zero aleng
Radial T-O. ' o

Table vii
Residual ¥eou tronf{nduced pctivity as Beta and Gamma Found
in Soil Profiles Taken from under Asphalt Layers
A.S.P.~138" A.S.P.-183" A,S,P.-204!
Depth Depth
In Inches d.[/s./g.~Z2ro-m3ss In {nches d.fs.[g. - Z2ro-mass

0-2 49 0-2 84.7 82.7
2-4 127 2-4 84.7 7%.0
4-6 92.°0 L-6 70.7 7.8
6-9 59,5 6~9 36.9 5.5
g~10 24,3 8~12 1g.0 13.9
10-12 18,7

The identification of the isotope responsible for the beta and gamma activ-
ity reported as neutron-induced activity will be presented in a later re-
port when the data is accumulated.

2,46 Trinity Region., The maximum activities of the total surveyed area
outside the Crater are found in this region. Trinitite fragments are found
throughout, on the surface or accumulated in the coarse sand water deposits
in the existing small washes. Another source of maximum activity found in
this region is glass beads which are abu-dant up to lateral 3. These Leads
are dark green to black in color, very hard and of v ricus sizes, usually
spherical in shape., Figures 8 and 9 represent the average mr./hr., total
beta and gamma radiation, of all readings taken per lccation on Laterals 1,
2,3, 4, 5, and 6. This pattern of distributicn is evidence of how the ef-
fect of physical terrain, climate and vegetation will contiaually ccuse a
spread of radicsctive particles. More specifically, the spread is princi-
pally dependent on the 2mount of water erosion.

9,47 Plate 3 is an nerial photcgraph showing the physical characteristics
of this tcerrain. The principal arrcyos znd the alluvial fans zre clearly
shewn., Plate 4 shows the ploya west of the Crater. The drainsge of the
area represented by the first five laterals all terminate in cthis playa.

It is in this pleaya that the activity, ncw present in the Crater and es-
pecially the trinitite to the north, may eventually bLe deposited. The Jdi-
luticn facter mey be many fold, Hcwever,at this time no estimates can be
given as to the rate at which this spreading of pct1v1ty will be brought

L S
inte zn equilibrium,
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PHYSICAL CHAFACTERISTICS
OF THE TERRAIN, EASTERN TRINITY REGION
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PHYSICAL CHARACTERISTICS
OF THE TEPRAIN, WESTERM TRINITY REGION

fhotograph courtesy of
Los Alamos Fhoto Laboratory
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2,48 In Table VIII is pzé%éﬁteﬂ“tﬁé results ¢btwintd onetire Surface samples
collected along Lateral ZefLéit; aphrcrimately two miles north of the Crater

Table Vit

Beta and Gamma Actavity Found in_th
Collscted Along tatsral 2

2 Surface Samples
, teft
2 in Miles from i .
ferancs Point, Left pisintegrations per Second per Granm
0.0 2.82
’ 0.64%
0.46
2.52
4.65
3.90
3.50
7.92
6§.60
2.08
6.48
9.08
1.90
b.51
4,31
6.1C
6.23
none

4.06

Dis
Latzaral

- . ) - » -
—

® e ‘9 ® e o ®© e 8
O E N OOOMENOO BN UTE W N

LA B B o adil . B = B = B . B =~ I - S Y = B )
-

2.49 In Table IX is presented the results obtained on the profile samples

collected on the same .ateral Reference 2, left.

Table 1X
Beta and Gsmma Activity in So0il Profiles Collzcted on
Lateral f2f=arznce 2
Miles from Lateral Rafesrance 2
Depth in Inches L0.0 Miles 1.0 Hilos 2.0 Hiles
dis./sec.fem, dis.fs2e. fenm dis./sec.fem.

0-0.75 3.6l §.5C 2,15
C.75-1.5 ¢.29 1.58 n.ue
1.5 -3 none non? none
3 -6 none non=z ncne
6 -9 nong ncns none

2.56 Activity Aleng S2condary Transect Refarence Liae. (See parugraph
2.27.) So that additional data would be available through the more active
regions in the Trinity Region (see Figure 1),profile znd surface samples
were collected along a second transect starting at Lateral Reference Point

1 and extending 13° east of north. Teblz X gives the beta and gamma active

. ) H . .o.a ST TR Y &d C}. cit o as ': ‘:,: f:'f';-vww\

1ty present with respect to uegt: vpr,sse s s.'s(,./ 5“«_mﬁ ’JT.LJ
) CT d 2

.0 aa ' ‘m' ' |;~ N 1
s s .
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Ta-.b}'e x .O. I:O : te :'0 so
Total Beta and 3arma tctivivy for Profile Samples
Along Sc:ord Tiinssci Reference Line

papth-Inches 0.0 Miles |,0 Miles 2,0 Miles 3,0 Miles 4,0 Miles 6.5 Miles

0-0.75 2.2% 6.14% 0.70 1.72 13.5 6.26
0.75-1.5 0.15 none nenz2 6.8l I.55 $.10
1.5 -3 none none none nona 0.57 0.17
3 -6 none none none ~ 0.53 none none

The profiles taken at 4.0 miles and 6.5 miles are atypical with respect to
soil development of this region with more limestone present and with a silt-
like crust on the surface. Under the surface crust there were four to six
inches of very loose, fine sand which is probably the explanation for the
radioactivity fourd at the lower depths. The other profiles indicate what
is known as a "normal contaminated distribution."®

2.51 The activities in thg surface samples collected along this same trans-

ect are summarized in Table XI.

Table X1}

Total Beta and Ramma Activities of Surface Semples
Along the Second Transsct From Latzral Rafarence Point |

Distance in Miles

from Lateral 2 Refesrence Point Disint2grations per Second per Gram
0.5 b.27
t.5 7.52
2.5 6.27
3.5 12.9
4.2 22.8
4.5 31.0
5.9 28.9
7.0 .ot
7.5 2.95
2.0 5.52
8.5 25,2
9.0 11,7
9.5 20,3

The higher activities were found on samples of surface soil collected in
lccaticns of greater limestcne centent and water-lLerne silt deposits. The
soil in these rezicns had a pH of 8,0-8,5 =2nd a brown to red-brown celor
with lime ccnecreticns beginning at 10 inches.
2.52 Red z2nd Grz2y Hills and the Oscuro Rsgicn. The radicactivity in these
areas are ¢f a lcw order. Figures 10 and 11 give the readings in wr. /hr.
chtained on Laterals 7,8, 9, 10, 11, 12, 13 and 14. The terrzin is very
r-:zh in most places due to either the arrcyos or the Cscuro Mountzins.,
There 1s no apparent correlaticr with respent tn}eIgYaEién ;qd fall-out,

s’

<
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MILLT-RDENTGENS PER HOUR
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N ' 1 ‘ 49,300' FROM ZERO =5
) 1—————»“«—&&0::5:4 SHALE
- M A _~TERRAIN TOO DIFFICULT TO TRAVERSE
[ = 1 ) S nd ) ] i - | 1 |
0.00 -
. FLOOR OF SMALL VALLEY - WESTERN SLOPE
- RED ALLUVIAL SOIL OF GREY HILLS : - LATERAL 9
- 0-30 \ \ 44,370' FROM ZERO
. ¥ ’
- - [LEADING AWAY FROM OSGUROS
) L\~ TERRAIN TOO DIFFICULT TO TRAVERSE
0.00 ) 1 . { 1 } i 1 1 1 1
-
» &
- <
X b {ED HiLL—SHALE AND SANDSTONE— .
hEN VERY LITTLE SOIL L‘}TERAL 8 m
F. L 59,440' FROM ZERO ©...0 -
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[_;).00 i i ) l M T { ! . L
| ‘ GLOSED HIGH VALLEY— cenens
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— 0.50 - 34,510' FROM ZERO
. : - NORMAL SOIL -
X N\~ COARSE SAND
- 0.00 | i 1 1 - , . l.l:}"" S mend | i { !
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- VERY ROUGH TERRAIM LATERAL 14 C
—0.50 SHALE AND SANDSTONE . bl ‘ ==
¥ 79,400 FROM ZERO -
! /—EL. 6,100' :
i i 1 A—&MJ-*“/\'*‘MW\/\Y"—/\T\-—]\ 1 !
0.00 ' '

3.L.

=2 VERY ROUGH TERRAIN

2L 050 SHALE AND SANDSTONE — LATERAL 13

I S ' MARY RIDGES 69,700° FROM ZERO

i f !-w—emzme LAND —= |

gb L @AMVMMWl i T H l

W 0.00 '
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=

= I LATERAL 12

ot 50" 1 ZER . .-

£ os0 L FLooD LA 59,250' FROM ZERO -

=1 ! N /EL. 6,000' .

YR | .TERRAIN TOO DIFFIGULT TO TRAVERSE
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However, a general trend Ls Eat bllfbei de'h aoes lndléanp tbd& the maxi-

tee sev oy

mum fall-out occurred in tﬁe;dxvecr‘cn of 13* east of north for the first

ten miles of drift. (Refer to the Detatled Lateral Radiological Survey Map,
Figure 3, inside back cover.)

2,83 Chupadera M2sa. In tkis area, the rédioactivity is higher than in the
previous region. There are approximately 35 square miles of activity in the
range of 0,3-0,6 mr./hr. in this region. It is a principal grazing arez
with four ranch owners controlling most of the land. The approximate aver-
age elevation is 6700 feet above swa level. Figures 12, 13 and 14 give the
activities found in mr./hr. obtained on Laterals 15, 16, 17, 18, 19, 20, 21,
22 and 23. The area traversed by Lateral 21 is the most ative with a maxi-
mum of about 0,8 mr./hr.

2,54 The soil is similar throughout the area surveyed. Five soil profile
descriptions are presented to illustrate this conclusion. (Figures 15 to 19
inclusive.,) The parent material is the same but varies in depth. The pH is
the same. At the time these profile studies were made (August.1947 ) sever-
al rains had fallen. For this reason the moisture penetration is ncted.
During 1948 profile samples were collected along the northwestern side of
Harvey Fence for radiocactivity assay. Table XII gives the dis./sec./gm. ob-

tvained. The Harvey Ranch Gate is the reference pcint.

Table X1t

Tetal Rata and Gamma Activitizs for Soil Profiles
from the Harvey Fence

Dﬁﬂth H.G., 0.3 mi-W- H.G. 0.0 mi. He G 0.2 Mi-E- H.G. N.9 mi.E-
dis.fsz2c.fam. dis.[s=2c.fgm, dis./sec, [gm. dis./szc./qm.
o~ 4.6 i8.5 8.72 8.22
}-20 0.36 0.387 0.72 none
2-3" nonz none 0.17 none
3-5" noneg none (7) none
5-7m none nona 0.23 none

The profile 0.2 mile east of Harvey Gate (H.G. 0.2 mi. E.) was collected cn
the side of a small knell., The drainage is into a small valley. The soil
is unifcrm, light red-brown in color and the texture is sandy to fine sand
throughout the Jepth of 48 inches. A lime reacticn was obtained threugh-
out. In other words, this profile is normal with respect to the scil,
Therefcre, the reascun as to why radicactivity should be at the lower depths

is unkncwn 2s vet.
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RECORDED SOIL CHARACTERISTICS

Profile Description

-

No. |,

[

GEOGRAPHICAL LAMOSCAPE -~ 01d tarraca or low upland - rolling.
ELEVATION - 5000'. SLOPE - 9-12%. CZFOSION - Modzrate

AROUNDWATER - De2p, DRAINAGE - Good to coxcessiva, ALKALI = none,
MOCE OF FORMATION - Primary. PARENT MRTERIPL - Metamorphic rock.
CLIMATE - Sesmi-arid.

NATURAL COVYER - Yucca, bunch grass, PRESENT USE -~ Grazing.

OFRCER, CLASS, GREAT SOIL G30UP - Zonal - red desert.
. | Compact-
Profila n2ss . Miscellansous Roots, Coners-
Skateh: Color | Texturey Structure | Denasity tzaction! tions Pnrm°abn\tty,.etc.
Light | Gr. fine| Liaght crumbl Friable 8.0 " 1imit of roisture penstra-
brown |} sandy icn, Modzrate amount small
loam fraaments, Low organic matter
conteat. Modsrate amount dis-
seminated lime.
_TerK Tl fTn3] Wessive ~ T FeiabE T~ §.6° T Tiodsrale Endtnt “Small Frag- ~
light ¢ sandy m°nts. ‘
brown Joam
Moderate amount disseminatsd
lima,
Licht Gr. find Mtassive Friatia 3.0 Larce anount simall fraecmants,
rzd- szndy -
lish leam
I Eown
Stropne disseminatad lime.
tark | T T T T T T T T T T Tarznt catsrial: Fractured,
cray pertially weathzrad metzmore
N A A v RRiglroc Fragments limz
s 4 1 Laa* 24,
T T T TN . : ’
(3 L & 3 ter &8
: . AN T
; . i i v ! ':p cr'c
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" RECORDED SOIL CHARACTERISTICS
2 Profil° oescr:gtnon

PROFILE = No. 2.V d'” ”
LOCATIO“ - Junction COopﬂr W

ll and B|ngham Roads (Ctbola National Forest).
GEOGRAPHICAL LANDSCAPE - Rolling '

Tmnsa top.,a_

ELEVATION - 70007, " SLOPE - 91.% 'EROSION - Modsrats.

SROUNDWATER - Desp. DRAINAGE - Geod. AL!(AL! - None.
MODE OF FORMATION - anary.' PARENT HATEPIAL - Matamorphic rock-

CLIMATE - S‘ml-arid._kv v
NATURAL COVER - Bunch grass, junip°r, cactus. FPRESENT U3SE - Grazing.

_ ORDER, CLASS, GREAT_SQ!L GROUP - 2Zonal - red desort.

profile . . ST 9°§§§§t' Miscellansous Roots, Concra=
sketch | Color | Texturs | Structurs | Censity | Reaction | tions Permeability, stc,
: a Eriable.f - Moistura-penztration to ¢".
?g:;.ll? SOft crumb . f;&:g"’ 8.0 Low oruan?c mattsr content.
S <. : targs amt. gravel, small
' ' fragments. Modsr amt. of
disseminatad lime,
- iabla Many small fraom°nts.
?;:;elly ?3$;:snall Friable 8.0 ﬁtrgng diss2minated lime.
parant mat;rtal' Fracturad,
wnath%red matamorphic rock.
Soil has fair moisturs-hold-
ing capacity.
pMay be scm2 mixine of reszidual
ma =rlgl with "“t°r|3] dne
ositad by washas ir:nnlna
gznh»r ground,
oot penctraticn: shallow,
} .
. oo‘:o::~ 'o.’oco.: "4 : ‘.'
by eeg st —gtT T
h 8 : ;":a L]
1toov Lihd
. 2 ’o “oo 33 P
oletep © o sevl : i
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Fic, 17
RECORDED SOIL CHA?ACTERISTICS
profile Description

PROFILE - No. 3.

LECATICH - % mile north of Cooper Well.

GECGRAPHICAL LANDSCAPE - Rolling to hilly mesa.

ELEVATION - 700G, ERCQSION - Moderate.

GROUNCWATER - Neep. UDRAINAGE - Good - excessiva. ALKALI - @ 2ne.
MOLE OF FORMATION - Primary. PARENT MATERIAL - Metamorphic rock.
CLIMATE - Semi-arid.
‘RTURAL COVER - Runch grass, junipsr, pinon. PPRESENT USE - 6Grazing.
ORCER, CLASS, GREAT SCIL GROUP - Zonal - red desart,

e e A ” ot et s e vemms ot

. Compact~ .
mfile ness . Miscellancous foots, Concra-
2ketch ¢olor Texture| Structure jlensity nazction | tions Pzrmeability, z2tc.
Loam Loose crumbj Friabla 8.0 Moisturz penztration to 127,
Low orcanic matizr content.
Moderats armount of disszmin-
ztad lime, ]
Root panetration to 127.
Goam ~|Trisdutar [FrizéTe 7}~ 8.0° ~ {ThoTeFefz Zmounf of Jissemin-
$0 ated lim=,
blecky
Loam Irregular | Friable 8.0 Modarate zmount of segragated
soft lime - soft chunks,
tlocky
R e L e e man miaw e e e vm i e e e S e MR Sevm ma —wm e
lezm Irezoular Friable 8.5 Large zmount of sagrzozicd
soft lTime - soft chunks.
’J‘g-cky
perant waterialy  fractured,
veetharad metamorphic rock.
- . . R SRR

%
i . L] . ]
B Lt B
3 g3 N
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FRCFILE ~ Wo.
LOCATION - i/q mile NW of Ratliff Ranch Headquarters.

GECERALPHICAL LANDSCAPE - Strsam flood plain (Ratliff Canyon); gentle slope.
ELEYATION - 6500'.

GROUNDWATER = D2ep.
MODE CF FORMATION - Secondary.

5.

APPROVED FOR PUBLI C RELEASE

Finm‘ia,
RECORCED SCIL CHARAGTEASTICS e &

... tee 300

~ . .

profils D2scription

SLOPE - 3%.
DRAITMAGE

CLIMATE - Semi-arid.

NATURAL CCVER - Bunch grass, cactus, Jjuniper.

ALK

EROSION - Gully,
- Good.
PARENT MATERIAL - Mixed alluvium.

ALt

5GRDER, CLASS, GREAT SOIL SRCUP - Azonal - alluvial,

[ . 3

s¥w & @ L] 43

268 ote 20

T el 1 =

. *s PR I oy

» . P 33,3 o0 %

s o ot

s3e s &]

- Ncne.

PRESEMT USE - Grazing.

Compact- , .
profile n=ss . Miscellaneous Pou's, Concra=
Skatch Color Texture | Structure | Density Rsaction} tions Permeability, otc.
Light Slichtly Friabls 8.0 woisture panetration to g",
toam cloddy Modarats emt. of disszninzied
Tine. Few angular fragments,
e b e b bt low organic rp_at_t_er__con_iegtL _—
Lozm Massive Friabls 8.0 4052 rate emount of dissehin=
to small, ated lime,
soft neczsional ancular fragments,
granular Root penatration:i2-i8".
Loam Indis~ Friatle 8.0 vodarate to strong se2gregatad
tinct stiohtly dima,
columnar compact Occasional angular fragment:,
tozm Hassive Flra 3.0 fiudarate to strong dicsamin-
modarate atzd lime,
com- Gecesional angular Tregmzats,
paction

p—

O w

W
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RECORNED SMIL SHARATTERISTICY ™ ™ SO
Profilte Description
PROF'LE - No, 6-
LOCATION - 2 miles KW of Ratliff Rznch
GEOGRAPHICAL LANDSCAPE - Alluvial fan between low, rolling upland hills,
ELEVATION - §500'. SLOPE - 2%. EROSION - Slight.
GROUNDWATER - DEEP. DRAINAGE - Good. ALKAL! - Hone,
MODE OF FORMATION - Seccndary. FARENT MATERIAL ~ Mixed alluvium,
CLIMATE ~ Semi-arid.
NATURAL COVER =~ Bunch g;ass. juniper, yucca., PRESENT USE - Grazing.
ORDER, CLASS, GREAT SOIL GROUP - Azonal - alluvial,
: Compact- . .
Profile ness ) t*iscellanzous Poots, Concre-
Skatch Color Texture | Structure ! Dansity | Reaction i tions Permoability, 2atc.
Y o K . . .
PR g8 na able . 2cisture penetration tc ¢".
SRR frown Leam §3 {‘ Fria 8.0 Hoierg{e gmgun{aof jissegin-
- cloddy atad lime,
Trown | Loam | 3oft. | Firm | 8.0 | Hodsrate amount of segra-
necular cated lime.
Blocky
T e T T iresaes T E e T T e T [ els mhoent of dTesmine
Lrown clay ar atzd and sa2¢racated lime.
to lcam blocky
brown k
—_Gr?yi:h" Eo;; T pPlaty - «.F-i—rm“ R Qg:-(.) N -La?;:ar;;u;.; -o—f -s‘-‘z:rs—t;a;:d_ -
Lirown Time., Indzterminate Jepth.
i
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2.55 The ~rea of the remaining‘rédikéctiviﬁy due to fall-out from the First.
Atomic Bomb has been outlined along a transect extending out northeast of
the Crater for the first 100 miles. The first thirty-two miles were sur-
veyed in detail. A contcur map has been prepared cn the basis of the mr./in
total beta and gamme radiation measurable during the summer of 1948.
2.56 In the Detailed Survey 240 square miles were found to have the range
of activity from background to 0.3 mr./hr., 38 square miles having the range
of activity of 0.3 - 0.6 mr./hr., 2.14 square miles having the range of ac-
tivity of 0,6 -0.9 mr./hr. with 3.7 square miles being the most active out-
side the crater fence - 0.9 -6.4 mr./hr. In the remainder of the 1130
square miles surveyd all activities were 0.1 mr./hr. or less,
2.57 For the most part, all activities cutside the crater fence are found
in the upper two inches. Some atypical profile samples were collected hav-
ing activities existing at lower depths. These are indicated and discussed.
2.58 The activity is being spread by wind and water, particularly in the
Trinity Regicn., Wird-blown dust ccllected from table tops and the flcor in
a guard shack does have considerable activity associazted with it. Water
deposits of ccarse sand were found to have the greatest activity outside
the Fenced Area. '
2.59 A study of the scil profiles collected in 1947 and 1948 from the
Crater indicate a portion of the present activity is due to neutron-in-luc-
tion,
2.60 Trinitite %ithin the crater fence gives an average activity of 1185
?is./sec./gm. The wecthering «f trinitite is progressing - the large fras-

ments :re disintegrating.
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3.1 The primary cbjective of the 1548 2lamogordo Field Survey was tc de-
termine the degree and extent of contamination in the fall-ocut area of the
First Atomic Bembk. Following the completicn of that phase the consult-

(1)

ants undertock the animel investigations of the summer’s program which
included three different phases, as fcllows:

1. External Evidence o¢f Radiaticn Damcge.

2. Ecclogical Aspects of Survey.

3. Radioleogical Assay of Animal Samples.
Some informaticn will be included from materizl collected during the 1947

Alamogordo Field Survey since these datz have not been repcrted previously,
EXPERIMESTLL PROCEDURES

3.2 Collection of Small animals. With the exception of the cattle (see
paragraphs 3.3 and 4), all specimens were collected by the consultants of
the Alamogordo Section while in the Trinity end fall-out aress. After
shooting or trapping, the specimens were cither air-dried or preserved in
ten per cent formalin for shipment to the project laboratory for analysis.
411 locality data are given with reference to the Netailed Radiological
Survey Map (see Figure 2, inside back cover) and primarily with respect to
the twenty-three Lateral Reference Points accurately surveved in the Pri-
mary Transect Reference Line,

3,3 Cattls., Seven cows and one calf were purchased from T. R. Ccker,
Ringham, MNew Mexico, whose ranch lies witiit the southern section of the
Cibola Vaticnal Forest in the general region of Lateral Reference Point
Numbers 18 and 19.(2) Since these cattle had been grazing for varying
periods »f time over open range covntry =nd in the forest, some areas con-
tawminated and scme net, 1t is not peossible tt¢ arrive ot any conclusicns
concerning their actusl expesure time in centaminated areas of the fall-cat
The eonly suggestive evidence aleng this line is the fact that cows 2 and 6

(see Table I). showed typical patclies of grey (bleached) hair on the

THE CONSULTANTS wn0 CARRIED OUT THE FHELD ASPECTS OF THESE INVESTIGSATICNS WERE AS FOLLOWS:

SRCF. R.3. COALES, HELAPETOLOGEST
DR. A.J. VAN ROSSEM, OSINITHOLOGIST
MR, W.5, DA%SG ", WMAMMALOGIST

MR, K.S. NCREIS, HERFETOLCGIST
Vi, 5,6, Z®EIFEL, HE/PETOLOG!ST

FOR TETALLS SEE THE DETAILED LLATERAL RALICLIGICAL SUAVEY a2, FYGURE 3, FILED INSICE ticCK
CTVEFR,

Uf‘e’CMSSiHED
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dersal end lateral Rurfare~‘spnarﬂntlv comparable to.tbe ccnd1f1a' dcs-
criled for cattle studled :nxeral ﬂG“LhS +fter the tes&- Tn e oval com-
munication (October 29, 1948), r. To'H. Ccker told the senicr author that
these two cows had been "in the forest" during each annuel grazing sezson.
In view of these and other uncertainties all data with respect to the cat-
tle rust be considered in light of unpredictable and variakle exposure,

either external or internal, to radicactive contamination.

_<fable 1
@=nsral pata on the Eight tows
ive Weight Dresssd ¥Weight

Nymber Age (1) Live,ps's Toe (2)°

i y-§ years .835 437

2 y-5 years k03s 51t

3 Yearling 610 309

tH Yearling . 615 © 323

5 Yearling 5685 2562

6 5-¢ yoears 9235 470

7 4-5 months 210 153 {3)

8 2-3 ysars 570 297

(1) Estimated by inspactors and personnel of the Schwartzman Packing Compa-
ny, New Mexico.

"Hot weights” taken immediately after slaughtzring, ,
calf was not skinned.

—~—
[75 I A )

3.4 The cattle were trucked from the Coker Ranch to the Schwartzman Packing
Company, Albuquerque, New Mexicc, on the morning of November 1, 1948. After
weighing, all cattle were inspected for brands and distinguishing markings
as given on the original bill of sale. Prior to and during slauq%terino
that afterncon, each cow was inspected in detail by Dr. Harry Klauber, D.V.,
Chief City ezt Iaspector, Nepartment of Sanitetion, City of Albuquerque,
New ‘lexico. No evidence of gress pathology either externally or internally
was found and Dr. Klauvber inferned the projcct representative at that time
that the meat of all the cattle wouvld be scceptable for public censumpticn,
Slauchtering wes carried out by the usual procedure of the Schwartzmen
Packing Company, each organ or tissue being inspected in detail by Dr. Herry
Klsuber and by the project represeutative -efcre being packed in haif-pint
packzges (containing a maxiaum of 300.to 400 grunms) for deep freezing. “hen
the size of the organ or tissue permitted, duplicate or triplicate samples
were removed. All samples were packed in dry-ice, shipped by Air Express to

the project and the samrles stored in deep-{rceze leckers until ashed as

escribed below.

w 2

.5 nadiological Assay of Semples. In the laboratory the various samples

trarsfo-red tc wrighed containers

+
3
[§
*

(tissues, organs or carcasses) wera

. z /‘I
k] L]

i ' . ﬂ
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i¢gorcelain dishes or pyres heakore} dr 1°d'pv&rm1“ht'a§ 103-110’ C, and

finally placed in the muflle furnace 3ndvashed dWerhxthL‘av a temperzture

of 550-600° C. After cooling to room temperature the containers plus ash
samples were reweighed and weight of ash determined by difference. Samples
eshed in the porcelain dishes were counted without transfer while material
ashed in pyrex beakers were ground up and 2 _sample, not exceeding ome gram
of ash, was weighed out accurately into a tin lid, 1-5/8" in diameter and
3/§" deep, for counting.

3.6 All count}ng was carried out with the equipment and by the procedure
rreviously described (see paragraphs 2.28 and 29). All results are reported
in terms of disintegrations per second per gram of ash. No correction to
zero-mass was practical for the animal specimens because of the very low ac-
tivities involved., Only those data are considered as significant from the
smal]l enimals which were equal to or greater than twice the background leve
el. This level of significance was decided upon because of (1) the ob-
served variations between different scaler nnits and between repeated counts
of a sample on the same scaler unit and (2) compsrable analyses on samples
from the progect's animal colony shcwing counts not exceeding twice back-
Dround in the majority of cases. For the samples irom the cattle all data
are reported which exceeded the averzse becikyground sc that data would be
available with regard to the actual magnitude of this low level of activity,
However, duplicate or triplicate ccunts were made on all samples showing

activities equal to or greater than twice the backgrcund level.
RESULTS CF PaDIOLERICAL ASSAYS

3,7 The results of the radiological assays of all animal specimens col-
lected during the 1648 Alamogordo Field Survey, together with some data
from material cullected during 1947, are summerized in a series of seven

tables as [o)lows:

Takle JI° Rirds

Tatle TIT Small Mammals ’
Tzable IV Septiles

Table V - Soft Tissues of Cows

Tahle VI Benes. and Pone “larrows of Cows
Table VII \iscellanecus Biclegical Samples
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Summary of Dd*a .cr Tots: Bﬂ‘a and Gamme Activities
in the Soft Tissus$ of the Cows

chw g1 quw £2 Cow #3 Cow #4  Cow #5 SCgﬂ,ﬁﬁ uC%W %7 ZC%W ie
- r. - r. -6 ¥re. - . -3 vr.
le ol% 3l5 Yzarling Yearling Yearling old old old
y 3.97* 3.36* 3.74* 1.63 4.67* 4,93 $.50* 5.42*
2.37* §.51* 2.56" 8.39* u.39 ¢.10* 3.35 3.3
3.73* 3.96* 3.28" §,15" 2.47 3.02 4,35"
3.88*
" 3.!9 ndhading 6-30‘ 8.“3 me- i 5.73 5-82
6.70 NS 2.17 4.36 5.92 1.98 --- ———
s 6.40 3.72* 2.19 .93 .58 - --- 3.68
2.54%
[+] lnqz -—- ——— 3-06 ‘nlg '.73 " 2-‘5
e 5.15° 1,86 6.58° 2.08 5.44* 2.02 2.39* 5.71%
3.33" 5.25* 3.86 .85 2.06C 6.21* 6.81"
4,55* 3.62* }.18
3.79° 6.38"°
Activities marked with an asterisk are based on observad counts which were
greater than twice backaround.
In this table, the s mbol, ¥S, indicates that observed counts were within
the limits observed for the background determinations.,
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Summary of Deate on Tetal Sola enl “ampashctivitien |
in the %3ncs and Score vz adwiafiCowy, &, ¢ ¢

Ectivity in Terms of Disintzorations Fer S=cond Per Gram Ash (1)

Cow A1 Com #2 LoWw §3 fow #y Cow #5 Cow #6 ung #7 2ng 8
L) r. 4- r. . 5=6.yr, &-5 mo. 2-3 yr.
Sample glg glg Yearling Yearline Yzarling cld old old
Uinar NS{1) ) ) LR N3 8.50 0.1¢ XS
6.52 Y RS 0,21 N3 ¥§ .36 0.64
.52 KS ¥s vs ¢.37 0.21 0.53
C.2t .20 ¥g c.i¢ €.5% 0.81 ¥3
C.I0 G.42
- B3
£.423
Carpals NS %S 3 ¥ G4l g.41 0.31 €.42
0.27 %s 0,41 0,27 C.0C LK C.52 .83
¢.27 us %3 ¥s G.41 0.65 t.10
c.27 ns §¥8 G.48 0.61 .3 C. il
Proximal end G4l .12 53 G.40 0.28 R C.21 c.1C
of Padius Ga2d .31 RS 0.4 ¥s c.24 €.3¢ xS
¢.09 £.2¢ L £3 ¥s U] ¢,.53
NS 0.4t #s n,23 we
Shaft of %S c.17 ) 0,66 ¢,Mn9 ] NS 0.585
Radius ¥ 9 ¥s NS NS NS c.18 LB C.tl
%3 .54 C.21 H3 %S RS NS NS
C.%1 L KS N3 M3 Hs NS (.53
NS
Distal end .37 ug I Ay 0.46 0.18 NS 6.21 .32
2f Fadius 0.37 %8 RS N3 .20 .10 c.31 0.%2
0,42 0.%1 83 RS 0.51 0.20 0.72
.31 ¢.31 ) Ng NS G.21 C.74
Vertabra, NS L) us N3 C. 4R oL c.19 NS
Thoracic
Rib NS k3 Hs N3 23 "s HS {8
K3 .20 ,z23 (.38 "3 1.18 C.u6 G.34
Jlium, crast ES NS £.32 Ny 3.47 ns ES 0.17
jlium, Pos- LK) S.30 n.cl R %8 M3 3 f.53
terior 3oine
tlivm, lschium £,55 r.76 0,23 NS M3 3 ] )
Juncticn
Fepnyr, Hoad cf ¥8 {.2¢C ¥3 NS . C7 $.29 G.u8 M35
Lestabulum *s ig £.49 us 1.28 6.19 43 ¢.29
Fuhic Rone HES % s N3 NS £S5 NS NS
toccyx ¢.79 - "3 %3 0,10 N3 n.4¢Q S
fanz HMarrecw ¢,a6 .10 Hs us ¥s C.4y 2.34 5.12
() fhato

2 cwnet ohszrved counts wesre within
cund detrrrinations.
. ? 4 H
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P2ta cnd Gamma Activitizs
ansous Biol cal

cct Samples

-

Obszrvsad Activity in
tetivity Semple Dis-
. Above Soil Inteurationsé
Type of Samplas Locality mr.fhre sec.]Jeram as
Antelops p2ilets On esphalt road | milz wost of
Cratzr Rackground .62
Cocw dung At Latsral Referznce Point #|7 0.058 {.33
Rase Camp at Trinity 0.018% 5.77(1)
5§ miles south of v=zara 0.018 2.00
Harvay fats 0.3-0.6 2.5 (1)
Deer pallats Backside of Yorth Oscuro Paak
(Latsral Reference Point #11) 0.148 1.93
Littl2 Purro Ridge ‘ --- 2.28
Slope of ¥orth Cscuro, 65800 fzat
alavation 0.1488 1.19
Horth slope of Horth Oscuro Pazk c.1uy8 2.4
Peer or Elk 175,800 fzet on Transesct, south
pallats of 6ame R2fugz Fonc: 0.27 4.39 (1)
Love crop centents 15,1 milzs south of Gram Quivira - 0.37
#orss duna Melda Headouarters Bk¢.0.3 3.85
nabbit stocmach 1.5 mil2 south of 4 7iles scuth=-
contants wzst of furan 0.025 Y17 (1)
Fathit pellats 5 miles south of Vaughn-“crona
reczd juncticn 0.035 7.3% (1)
3hezp pallzts torth Oscuro P22k 0.1ug 5.4
Ihezp and antzlope 3Story Tank 0.02 2.48
gell=ts
(i) hese valuss calculated on ohservad cnunts more than twice the observad

hackorocund ceunt,
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3.8 4Accuracy of Counting Date. Before discussing the results obtained in
the radiclogical assay of the animal szmples, it will be necessary tc con-
sider the accuracy of counting data clcse to the background level. For

this purpose, reference was made to the-report of Jarrett(l) using the fclI-

locwing equaticn:

0D
1]

K ,\_JNS + Np

tg ty

where: 0 Frror in terms of counts per second.

K

nrficance.

Constant equal to 1,645 focr a 0,90 level of sig-

ite

P

N_ = Counting rate in coﬁnts per second for sample plus

backgrcund., |
Np
t

s
500 seconds in these experiments.

Counting rate in counts per second for background.

Time of counting sample plus background, equal to

ty = Time of counting backercund, equal te 500 seccnds

in these experimants.

3.9 The errorscalculated by the above eguation for low lcvels of counting

by the procedure used in these cxperiments are summarized in Table VIII.

Table VI

frrors in Low Leva2l founting for the
6.20 Lzval of Significancse

Sample Couat “bove Frror A grror as Per Cont '
8ackaround ¢.[s=c., c,[sz¢c, of Sample Count

.02 ¢.058 2580

a.C3 a,089 118

G.10 0.051 gl

0,20 ¢.C88 3

0,306 G.070 23

G.60 €.03 12.5

.90 0,092 tC

Frem the dzta in Table VIII , it can be seen that tlie error of counting 1is
quite large for counts (after correcting for background) below 0,3 c./sec.

|

which includes over 90 per cent of all animal samples analyzed. However,

since control samples also fall within this level, no adventage weculd ac-

JRRIETT, fL.A.: STATISTICAL MET®ODS, USF . IN “vE (PR SUBIMENTS OF RACICACTIVITY. JUSNE 17, 19046
N [ . [ B
Mok P 128, [ Pt - - SR N

i
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r.ainder of the data anfafrh; 1a;ef nf .2 c:/sec. can be considered has hav-
ing an average error of approximately 008 c./sec. which is ro-ghly equivalent
tec a variation of +15%. These limitations of the data must be kept in mind
threughout all futvure discussions.

3.10 Activitizs in Smzll fnimzls. Since .it was decided /see paragraph 32.6)
that cnly these observed activities equal to or greater than twice the aver-
age backgrcund of the counters would be considered 2s significant, the re-
sults of the radiolcgical analyses made on the smell animals as given in de-

tail in Tables II, III and IV may be summarized as given in Table IX.

Teble 1IX
Summary of Significant Nata ¢n the Total Beta and Gamma
Activities tcund in the Small Animals Collected During
the 1247 and 1948 Alamogordo Field Surveys

Ne. in which

. . . Ne. with | No.with lower GI tract nct
Total No. shqwln% higher activity activity in analyze

numper significan in @I tract GI tract than separately

Tvpe analyzed activities than in carcass in carcass from carcass
Rirds 2 14 12 1 1
Mammals 274 20 (1) 14 1 4
Feptiles 86 4 (2) (2) (2)
Totals 402 (3) 38 26 , 2 5

(1) Gastrointestinal tract of one mammal analyzed but corresponding cercass
not received for snalysis. :

(2) Analysis of reptile data not possible since the stomachks of these animals
were analyzed as a group from each lccality while the animals were ana-
lyzed 1naividually,

{3) For these 402 sgecimens, a total of approximately 1500 determinatiuns
were carried out,

3,11 The data in Table IX indicate that of the 28 animals for which seperate
analvses of gastrointestinal tract =2nd carcess azre available, 26 showed higher
activities in the fermer. In fzct, inspection of the detailed data in Tebles
11, TII and 1V indicate that for 23 of these 26 snimals, no significant ace
tivity cculd be detected in the carczsses. These data point very strengly to
the fact that active material of some type is passing through the digestive
tracts of some of the specimens with little cr nc evidence for abscrption of
active materinls intc the tissues ond ourgens of the anirals, Sufficient ac-
tive material frum the digestive trects ¢f these aniwels could not be obtained
fer a definite 1dentification. Hewever, the =zbsence of ahsorption inte the
tissucs would suggest a very inscluble material which might be either small
varticles «f trinitite or s¢il jarticles on which radicactive materials had
been fixed, The slight activities found in some of the fecal samples reported

in Teble VII may be counsidered as additicnez}, evidence, fer the passage of ac-

. B i

N . .y o . s ' . .
tive materials through the ligestive fracts of scmez 6f the animals.,
[P . W : )
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be considered as positive e¢vidence ¢f storzge of radiosctive materials in

3.12 The cases in which Seme

the tissues as there is no way of ascertaining if this material might not be
due to contamination., The gerneral procedure of collecting, trapping and
shooting might permit some contamination of the carcazsses with radioactive
materials from the adjacent soil without the material being actually in-
volved in any metabolic process. Great care was taken to prevent as much
accidental contamination as was practical in the field.

3.13 From the data in Table IX the frequency of occurrence of animals with

significant activities for each of the three groups was found to be:

Birds 33.3%
Mammals ' 7.3%
Reptiles 4, 7%

The high value for birds may be explained on the basis of their normal! habkit
of -icking up small psrticles of sand which is retained in the gizzard. For
the maumals a frequency of only 15.5% is found if the calculstions are lim-
ited to those animals collected within the crater fence. Although some high
activities are found in reptiles, external contamination must be consicered
because of their habitat in cleose centact with the contaminated soil.,

2,i4 fctivities in Cattlea, The detailec data on all samples from the cows
as reported in Tables V and VI are summarized in Table X, together with com-
parable dsta from 64 samples purchased in the Los Angeles Area from the open
market. The observed values are so low that all observed counts greater
than the average hackground are reported. (n the basis of data given in
Takle VITI, the low values (near background) for these cow samples may be
subject to counting errors cf as much as'200 per cent, These errors apply
te both experimental and control samples. It may be concluded, Table X,

that there are aprarently no significant differences between the total beta

o

:nd gamma activities of these two greoups, cne frem the desert area and one

from the Les Snueles open market.  Furthermore, no significant differences
could be chserved {froem the detziled data of Tebles V oand VI between the ac-
tivities of the cattle of differcent ages. ‘
3.15 The deta on the cattle indicate no asccumulaticn of radicactive materi-
als. This may be interpreted in wne of four ways:

1. The c=ttle were never exposed to contrminated material from the
fall-cut since they were at 21)] times in uncontaminated regions of the

Chujpadera Moesa. (See parcgruphs 3.3 and 4.) In the case of Cows #2 and #6

this would not apply.

2 Although the cattle may have been in contaminated regions, they

d1id net ingest or inhale significant 2rounts of radioactive materials,
. ‘ . . :;4; ‘) : I »
’ : L t
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5 “otial Feta and Ganma
tews from 4lz2mozordo
forntrcl Samples

Summary of Rangz _and Jlvera
tctivities in Tissuzs of
: and in Comparabls

tlamogordo Samples Control samples ()

pctivity in Cisintzgrations per second pzr gram ash

Typz of samplse %o. Rang2 hverag? ¥o. Rangs Avarage
skin 24 C-4.85 .88 - -—- .-
2lood i6 6-2.09 0.54 - --- -—-
Heart Iy 1.61-6.25 §.28 7 4.27-6.29  5.5|
Ly=ph node @ 2.19-7.39 4.25 - --- ---
Lung 20 2.75-2.89 4.68 - --- ---
Livar 22 6.55-6.40 Y.l 6 0-g.1% 3.39
tall Rladder and Rile. 7 0-4.34 1.3% - ——— -
Ruman 26 1.55-7.37 4.20 8 0-7.22 3.21
Duodsnum 12 2.00-4.83 3.93 - --- .-
tleum | -——- 6.10 -~ --- ---
Cazcum il 1.65-7.46 4.4 - .- -——-
Caecur Contants 3 | .43-4.27 2.84 - --- ——-
Colon 22 1.04-7.22 $.57 5 3.1¢-6.01 T4
Spleen g 1.98-4.75 3.23 6 Y.13-6.21 .38
Pancrzas 7 F.81-5.£6 3.87 | - .75
Kidnay 24 1.63-3.22 3.97 6 2.82-7.17 u.3i
tdrznal 5 S.15-8.43 5.39 - - -
Qvary 6 t-6.70 3.32 - --- ---
Utzrus 7 2.1G6-6.40 4.15 - --- ---
gmhryo 3 1.15-2.06 .21 - -- ---
uscla 20 ¢.35-5.31 3.91 702) 2 9y-5.20  s.04
Fong 234 C-3.47 -2.01 i3 0-2.44 0.27
Bonez Marrcw 5 0-5,1¢2 1.338 5 ¢-17.2 4,82
{1) Thes2 semples ware purches=zd on the ¢ 2n markst in the Los Ang2les Arza,
(2) These2 valuss arz for sampl2s of Lz burgar.
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3. If rad1cact1ve.naturrdxs vere ;nt‘st@d or znhaleu cy the cattle

- & a

it was in such a form ag to be ura\axlaole for a€51m1rét10n,‘a condition

LA X X1
-
“

zlready suggested for the smal] mammals, (See paragraph 3, 2)

4. Exposure wes essentially a single exposure phenomenon, so that
excretion was able to eliminate all but the traces found.
3.16 At the present time no data are avatlable which would permit drawing
any conclusions concerning which of the above four exﬁlanations are appli-
cable. The survey in effect says only that these cattle are not contamin-
ated with significant amounts of fission materials. It is hoped that addi-
tional data obtained from future inv:stigations on small mammals may throw
some light on this problem. Additional work on cattle with respect to the
accumulation of radicactive materials dces not seem justified at this time
but should be postpcned until such a time as scil and plant studies indi-
cate that active materials are readily available for assimilation by ani-

mals.

a

3,17 Since it is known that animal and plant tissues a2ll contein potassi-
um, some of the cbserved activities must be due to the presence of the ra-
dicactive isctope of this element, Furthermore, radium and radicactive
cerbon, have recently been reported (1) 45 normal constituents of animal
tissues, Tt would also seem likely that the normal radicactivity of l}iv-
ing matter might also be due to the presence of radioactive isotopes of
uranium and of the thorium series. It is quite possible that the activi-
ties observed in the animals and plants from the Trinity Area may be ac-
counted for in part, or even entirely, by this naturally occurring activ-
ity. Additional work which is 1ow in progress will have to be completed
before this factor can be satisfactorily evaluated. Further werk is also
reguired to determine whether or nct seme radicactivity is lost by the ash-
ing methods used in these experiments. The extent to which plutonium is
present in these samples is not known at this time.

3.12 Releztionship batuenn Contamination and Activities in fninals, Cnly

the data fer the small animals can be discussed in relation to the degree
of contamination., The data as given in Tables I1, III and IV indicate the
mojority of animals showing significant sctivities were collected from one
of three localities which 2re those of highest =zctivity:

1. The area within the crater fecuce.

2, The area outside of Lut adjacent to the crater fence,

3. The area on Lateral 2, approximately 0,5 to 1.5 miles to the
west of this refercnce point from the transect,

Some of the birds (especiclly those from Cooper Fells) were collected at a

t G2sSE, A.V. AND W.F, LI1?23Y:

= CES¥ 3 T Lhf .CAaBnd LT NOTHRAL RACIAAZTIYITY CF LIVING VATTELR,
ScHtTnCE, YOULUME 15§, 56-68 (1973, : - . -

1
1

S [3 )
1
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distance from all of the zDove ‘aveas. TlLese excepiioys {naysbp due to the

fooF o VRS SR SO SR
more extended range of birds In zomparison to Thode 6{’tié Sinall mammals arnd

reptiles.

3.19 Although significant activities in the small animals are apparently
associated with regions of greatest contaminztions, only a small proportion
of the animals collected in any one regiom show significant activities. 1In
no case did all the animals collected in any one Jocality, irrespective of
the degree of contamination, show significant levels of activities. This
suggests that the animal uptake of radiocactive materials involves the pure-
ly chance periodic surface contamination of food and cannot be attributed
to the continuous ingestion of food in which active materials were incorpo-
rated. In the latter case one would expect to find socme activity, even
though slight, in all animals. It is probable that all animals in the con-
taminated areas would show at some time the presence of active materia}s in
the digestive tract,

3,20 Evidence of Radiation DPamac2:. From a study cf 2 total of 402 small
animals collected during the 1947 and 1948 Alamogcerdo Field Surveys, ro
gross evidence has been obtained th:at would indicate radiation damage.- "e
have not vet, however, undertaken detailed histclogical studies of materi-
als preserved for this purpose.

3-2£ Ecological Aspects of Survey. Although a large number of animals
were studied in the field, collections were spread ocut over a number of lo-
calities. As a result only a few animals, usually ten or less including
representatives of several genera, were collected in any one area, a number
insufficient to permit any ccnclusions as to the population changes. This
phase of the survey was also handicepped by the paucity of collections from
uncontaminated control arcas. In the devastated area within the crater
fence, reinvasion by small animels is taking place apparently controlled by
the reestablishment of plant cover and plant food. It is possible that
after several years! study of the Trinity Areza some dsta of significance

with respect to the ecolcgy of the rezion might be cbtained.

2.22 Evidence for Biolecgical Hazards. Available evidence indicates that

some insoluble radioactive materials are passing through the digestive‘
tracts of some of the small animals. However, this does not scem to be a
continuous process but rather one that occurs at undeteorwined intervals,
The maximum values in the digestive treact arce cquivalent to approximately
6.5 x 10”3 microcuries for one specimen of Qtocoris alpestris collected one
mile north of the crater fence and 1.4 x 10°3 microcuries for one specimen
of Sylvilagus collected et the hut necar the northwest crater fence. Tt
should also be mentioned in this regard that the lizard, Uta stansburicna,

. [ . . A cl;.r LR B lfl ..l' -
collected 1.2 miles west of Litefal 2, Te%i,.Containada %ctal of 6.7 x 10 3
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3.23 TFrom the above dala’ there arises the question of the biological haoz-

ards arising from the intermittent passage through the digestive tract cf
less than 0.01 microcuries of insoluble radioactive materials. In the ab-
sence of data relative to the frequency and duration of occurrence of this
process, no estimate can be made as to the total interna] radiaticn eXpo -
sure of any animals collected in the Alamogorde Area. Furthermore, no spe-
cific information is available concerning which isctepes are involved.
Therefere, until detailed laborztory investigaticns can be completed in-

volving continued exposure of animals to low levels of activity ccmparable

to those found for field animals, the question of prcbable biclogical haz-

ards must remain unanswered.
SUMMARY

3.24 Of a total of 402 small animals collected during the 1947 and 1948
Alamocgordo Field Surveys, only 38 showed significant values for total beta
and gamma activities all of these under twenty times the background level.
Evidence accumulated thus far indicates that actﬁvity when present in the
smal]l animals was associated almest exclusively with the digestive tract,
¥e have nc substantial indicztion of tissue accumulation. Furtheremore,
the maximum activities were aiways very low, failing to reach 2 maximum
equivalent te 0,01 microcuries per animal.

326 Althcugh active aznimels were collected primarily from areass of rela-
tively high soil activity, in no case did all o¢f the animals from anv cne
region show significant levels of activity,

3.27 Animel contamination apparently inveolves the intermittent passage of
insoluble radicactive materials through the digestive tract. The fraguency
and duration of this process cannot be determined on the basis of available
data,

3.28 No significaent Jifferences in sctivities could be found ketween 3519
samples of tissues from the 8 cows frem the Chupadera Mesa and 64 compar-
able samples of tissues purchased in the Les Angélcs Area from civilian
scurces.

3,29 Twe to the lew levels of zctivities found in the animals from the
tlamcgordo ‘rea and the absence of contreolled leboratory data for such ac-
tivity levels, no conclusicn can be reached at this time coencerning the

presence or ahsence of biclegical hazards in the contaminated arees.
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4.1 This section of the Biological Survey had as its primary function the
determination of the extent to which plants were accumulating radioactive
materials and the factors influencing this process. In addition to the
above primary objective of the plant group, the following secondary prob-
lems were 2iso investigated:

1. FEvidence of direct irradiation damage in plants in the Trinity
Region or appearing in their descendents.

2. Factors influencing the reinvasion of the devastated part of the
Trinity Region,

3. BRcle of plants in the metabolic cycling of contaminants to the

animals,
EXPERIMEMTAYL PROCEDURES

4.2 Field Szmpling, Plant and scil samples were collected for radiclogi-
cal assay at each site so that a comparison of their radioactivity cculd be
readily made. In addition, plants were collected for classification and
preparation as herbarium specimens. ’

.3 Field tocalities., All plant specimens can be located with respect to

(1),

|+ Gezneral R2connzissanc2 3zries (see paragruepn 2.25): Samples

cne of the eight regicns given below

were ccllected at intervals on the General Reconnaissance Survey for con-
firmation of comparable soil and survey dsta.

2. Parimetar Sz2ries (see parcgraph 2.37 and Table [V): Samples were
collected at the end of cach lateral so that cenfirmation of the backgrcund
level could be citained.

3 Crztsr and Fanced Arca of Trinity Region (see puragraph 2.3):

3.
Flants were collected =long two trensects a2cross the Crater at right angles
to one ancther ot 0, 25, 5¢, 75, 1€¢0, (.5, 175, 225, 300, 400, 500, 600,
800, 1000, 1200 and 1400 fecet [rom the center.

4., Frimary Trzaszct Refzranc2 Line (see parogroph 2.26): The soil
and zress samples were collected st intervals of 4930 fcet for the entire
length of the transect.

§. tLatzral 2, Left (see paragrapl 2,26 and 48 and Figure 8): Crass
samples were taken at 0.i-mile intervals for the first mile and then every

0.2 mile to 2 distance of 2.6 miles northwest of the Primary Transect Ref-

tn RIFERENCE SHCYULDS E€ MADE TO FIGURES t, 2 ANLD 3 IN THE RADIOLOCGICAL SECTION, PART 1, CF THIS

g o % PO Y PO '
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6. Harvey Gate Satics i(ses peragruph 2 ble XIT): Using the

gate on the north side of Harvey's Ranch as a reference point 2 series of
soil profiles was taken. Within a 15- to 20-foot radius of each of these
profiles, samples of all of the grass, shrub and tree species were col-
lected. ) -

7. Claunch Agricultural Arsa (see paragraph 2.7): Crop plants were
collected along the roads running north, south and west. of Claunch.

8. Control PRegion: These plants were collected from a number of lo-
calities which are reported in subsequent paragraphs of this report.
y.u Sample Preparation: In an attempt to determine whether or not radioac-
tive materials were lucalized in specific parts of the grass samples, they
were divided into the fecllowing fractions: |

|. Tops: the green upper portion aund the inflorescence.

2. Maw stubs: the leaf sheaths and the basal pertions from which the
tops had been cut.

3. #ew roots:

t. O0ld stubs: old dead stems and leaves from previous years' growth

&. 0ld roots: any roots attached to the old dead stems or rhizomes.,
Other plants were alsc divided into fractions as indicated in subsequent par-
agrophs,
4.5 Preliminary experiments indicated that some of the scil particles ad-
hering to the plant surface might ccntribute to the observed activity. To
rcluce this contaminating factor to a minimum, all plant materials were
wnahed with zgitation and scrubbing in a dilute detergent sclution ("Aerosclr)
until all visible soil particles were removed. After thorough washing in dis-
tilled water, the fractions were dried overnight at 8(°C, ground in a Wiley
mill and finally =2shed 2t 600°C for twelve hours. For counting, 0.500-grem
samples were weighed out into metal cups.,
4.6 adiolcgical fssay of Samplas: All samples were counted in duplicate
using the eguipment 2nd general procedure previously deserived (see peragrupks
2.98 and 29). This procedure was modified for samples from outside the Crater
by increasing the counting time to 3000 or 4000 sccends for increased accuracy
Al) data are reported in terms of disintegrations per second rer gram of piant
ash (dis./sec./gm.). The datz have not bheen corrccted to zoro-uass because of
the low level of the activity and of the aksence of data on the isotures re-

sponsible for the vbserved activities.
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4,7 The results of the radiologiCél assays of plant materials are summarized
in nine tables as follows:

Tatle XI: To.2] beta end gamme activity im the plants from uncontam-
inated lcontrol areas.

' Table XII: Total heta and gemma activity in the plents from the Gen-
erz]l Belconnaissance.

Takle XITI: Total beta and gamma activity in plants from the termin-
2ls of |the Laterals. .
Table XIV: Totzl beta and gamma activity in the ash of Corispermunm
nitidum within the fence of the Trinity Region aleng radii T-0 and T-180.
Table XV: Tetal beta 2nd gamma zctivity in the ash of Corispermum
nitidumd within the fence of the Trinity Regica along radii T-90 and T-270.
Table XVI: Total beta and gamma activity in grasses from the Primary
Trausect Feference Line.

Tahle XVII: Total beta and gamma octivity in the plants alcng Later-
al 2, left.

Table XVIII: Totz! beta and gamma activity in the trees and shrubs
of the |[larvey Gate Series.

Table YIY: Total betsz and gamma activity in crop jiants.

Tyr T - ekl ki T
vl B . Lok
RS P

T e st e ¢..-.J

APPROVED FOR PUBLiC RELEASE




APPROVED FOR PUBLI C

XX X WrY

14 THE

taricultural Crops:

tecality Plants
Laes Cruces, N,M, Cotton
Deming, N.M. totton
SHER

Covina, Calif,
Brasstca

canpestris

San Dimas, Calif.
Bras3tca

campestris

miles E of
7czbazon, calif,

5 miles Sw of Yheat
Banning, Calif, aritey
os Angslzs, Poas
LC f Caultflower
Lettuce
ttheat
Uncultivatad Plarts:
tichaye Besart, Junipz
calif,
parstow, Calif, Salsola
pestifer
{1) Peas and wheat were grown
\oculsty.
(2) Thess data arz for

TLAETS FROM UﬁCOHTuMIHATEO

Tubl° X1 : '. :
TOTAL %ET& ~HD ‘&MAA 1CT!1I7Y

RELEASE

LR
-
-

CONTROL AREAS

petivity in dis.[sec.fam, ash

Hiscellansous

fats (youngs)

Dats (youngs)

Type T activity
Fibers BRkg.
Fibars .05
ods 7.69
aff 1.36
chatf 4.0
Chaff Z.14
Pods. 8.19
Chaff 3.85
Berries .73
fark 0.97
Haw leaves 3.386
} braznchlats
otd lzaves 3.12
t bronchlats
Youd 2.42

Entire plant 5.84%

at the proj=ct

APPROVED FOR'PUBLI C’ RELEASE

in soil

locaves and stzms combined 2s a single

A

Lzavzs Stems Seecds
-— o= 6.83
2.82 7.53 7.13
1.286 3.07 7.9
3.00 2 5.74
9.87(2) ~---

7.84(2) <---

'003 (2) -e-
7.03{2) ---
10.02(2) <=~

- 8.75 9.65 5.72
2.91 8.587 5.68
5.45 5.6 9.46
5.23 6.64 .-
8.41 7.15 .-
3.72 7.59 7.4

ccllectad at this

sempla,
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IN THE PLAMTS FROM THE GENERAL RPECONRATSSANCE

-

Reference Point

7 to 27‘miles s2ast of Szn Antonio

on .8, 380

-9 to 35 miles east of Singham -on

#.5. 380

to 50 miles nortﬁ of~¢arrizozd
on U.S. 54§

oFt

s’to 4y miles wast of Corena
(Junction of U.S. 54 and N.M. 42)

5 to 33 miles west of Claunch (west on
N.M. 49 und south from Claunch)

{ to 2.5 miles cast of 7 miles west and
7 miles south of Claunch on .M. 161

0.1 to & milzs cact of Palme
1.2 to 26 milzs north cf Vaucghn

within 15 milas to wast znd south cf

Yayohn
11 to 23 miles south of 6ran Quivira

@zlines P22k Arcea
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"~ pctivity Range
dis./sec.fam. of ash
gackaround to 6.7
0.10 to 11.§
1.69 to 10.75
{.00 te 9.34%
2.8 to 10.2

4,66 to 10.16

packground to £.0

1.2 to 7.0

2.29 to 18.%
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Grass Specizs

Sporobolus .aircvides
Triodie pulchella
Sporobolus ai-otdes
Aristide Fendleriana
Ko sample

Triodia pulchellea
Sporobolus airotides
Sporobolus airoides
4ristida Fendlerianc
Aristida Fendleriana
Aristida Fendleriana
¥o sample

Sporobolus cryptendrus
Aristida Fendlericne
Hileriae Jaemestit
Hileria Jarnestt
Aristidae purpurea
Hilaric Jazesit
Foutelouva gracilis
Muhlenbergia Torreyt
Fouteloua grecilis
Aristide Fendlericna
Aristida purpurea
Aristide purpurea

Sporobolus Neulleyt
Triodic pulchella
Triodia pulchella
Sporabolus ciroides
Joutelouu eriopoda
Yuhlenbergia Torreyt
]

[l
SO Ye LTl

eriopoda

Sporobolus crxpiendrus

Eouteloua gracilis
¥Fo sample
Stipa lobata

kouteloua

Ho semplz

Aristide Fendleriana
Bouteloun grecilis
Feptel , :
Noutietitoun gracltils

Muhlenbergic setifolia

Jiuhlenbergia Torrevt |
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inteorations per
nd par oram of ash
ottoms Whols Plant
ot
3.24
a, 24
3.43
}.58
5.5
}.56
i.2
3.531
1.55
2.3%86
1 .83
2.48
P54
2.58
I .54
2.237
I .37
.75
10.5
.21
ke,
1.3
.3
: 5.8
Pai
¢.928
i.38
1.87
], 1
t.75
4.5
3.82
1.16
1.23
0.92
, .73
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fistance and Pisintearations pzr
pirzctions from second par ¢ram of ash
feference Point Grass Spzcises Tops Bottoms Whole plant
§.4 miles right Bouteloua gracilis o5
6.4 ™ " Muhlenbergia setifolia 2.07 7.76
§.5 ° n Aristidae Fendlerianc u.7 .18
5.8 ° n Huhlenbergia Torreyt 2,08 j .68
7.4 " MHuhlenbergia Torreyti j.au
§.6 " n Sporcbolus sp. £.59 2.52
6.6 " " Aristida Fendlericna 2.7%
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Tabl: X1V
TOTAL BETA AHD GAMMA LOTIVITY ¥ THE ASH OF
CORISPERMUZ NITIDUM WITHIN THE FERCE OF THE
TRINITY REGIOR ALOWS RADI! T-0 AED T-180
Radius T-¢0 Redivs T-180
Fzat from ?zr cant Letivity Per cant Petivity
cantar ash dis.[s2c./gm. ash dis,/fsec. fam,

c 10.9 12,1 - -

25 t1.6 4y .7 1s.0 57.7
sC 13.5 47.38 15.4% 2E.8
75 -—- 30.138 12.4 w7
LSO 1.7 26,1 13.7 23.7
125 12.6 35.5 Pl 26.5
175 t8.5 27.9 11.5 8.0
225 1.7 22.2 12.5 O
300 12.2 4.5 1. 1.0
L3O 1C.8 ic.5 13.3 1.0
5¢0 4.1 8.4 Is.0 7.18
5C0 13.1 4.5 2.8 $.25
AC0 tC.4 7.32 10,8 2,25
P00 12,4 7.%2 13.¢ 7.22
12 GC 2.5 .25 10.% .24
fagc - 2,61 12.0 .20

Wins
.y

24
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25
50
75
100
125
175
225
300
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TOTAL BETA AKD QGAMMA ACTIVITY
CORISPERMUM NITIDUM WITHIN THE FENCE OF THE

Tablz XV

TREINITY REGION ALOMG PRADII

Radius T-9¢C

Per cant
ash

10.8
10.0
1.9
16.3
1%.0
3.2
16.0
13,5
4.9
10.5
12.3
12.8
13.1

16,5
i
i

[on B LV ]
.
G0 W

Activity
dis./sac./am,

13.2
g 44
§.37
.43
2.565
3.C8
7.75
§.48

T-36

AND T-27¢

{8 THE ASH OF

Radius T-270

Per cent
ash

b.7
14,1
10.2
4.6
1.7
1{.9
12.3
13.5
f2.2
1.2
1¢. 4
124
9.3
12.4%

1c.e

tetivity
dis./sac.fer,

63.6
6.5
8.7
36.3
37.8
28.38
2t.2
it.9
3.0%
a.uy
RUNI
12.45
7.5
7.73
.16
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FROM THE PRIMARY ThAMSkuT REFEFEHCE LINE o
Distance tctivity in dis.fs2c./em. of ash
Pafarence From Zcero New Mew old old
Point Fz2t Grass Spacics Tops stubs Roots Stubs Roots
[ 4,930 Sporotolus airoides .19 3.9 ——- 77.4 5,23*
i 2 e,86C Sporcbolus eiroides $.48 2.13  2.41 10,08 5,22
3 14,760 Sporobolus atiroides $.22 2.9 --- 3.24  |,78*
- 1 18,720 Sporobolus airoides 4,21 2.66 4,47 f.64 2.53
5 24,650 Sporobolus airoides 5.02 2.69 4.88  2.42 4,59
5 Muhlenbergia arenacea 5,36 4,34%4™* --- - 6.4 *
6 29,580 Sporobolus aircides 4.42 2.66 - 5.88 8.72*
6 Triodia pulchkella 4.1 3.78 --- 7.32 5.88"
7 34,510 Louteloua gracilis .22 4,62 6.58 .91 3.96
7 Sporobolus contractus 3.69 3.46 o= 4.56 7.85*
8 39,440 Bouteloua gracilis 3.84 g.46 .26 5,19 4.48
9 44,370 Bouteloua gracilis 2.17 2.62 4.7 4,88 R.71
9 Muhlenbergia Torreyi 2.4 2.44 4.3% 44§, 2,84
10 49,300 Bouteloua eriopoda 2.22  5.06 S5.8% §.21 7.8
il 54,220 Bouteloua gractilis 2.92 2.62 4.46 6.04 t.47
{2 59,160 Bouteloua gracilis 1.26 2.18 S.07 2.97 2,04
13 68,160 Sporobolus Hrightii - 8.17 3.22  3.04 3.52 1.2
13 Bouteloua eriopoda 2.87 2.99 - 2.88 0.476*
134 72,660 Aristida arizonice 3.62 2.66 --- 9.4 £.56"
134 Muhlenbergia setifolia 3,77 2.59 --- 4.24  ---
1y 77,160 Bouteloua eriopoda 3.45 4.8 S 6.6 {.78"
14 A $1,560 Aristida Fendleriana 1.55 I.3% .- 2,38 0.385*
15 26,160 Bouteloua grucilis 4.32 2.6 §.26 7.03  3.24
154 90.560 Bouteloua gracilis 3.33 2.98 - 3.99% 4,38
6 55,160 Spcrobolus nealleyi 4.23 8,83  ~--- 2,91 7.62*
t54 39,660 Aristida Fendleriana 5.54 3.4 - .27 te.72°
17 104,160 Boutelouc eriopoda 7.4 7.0 .71 2.82 3.71
[74a 108,860 AMuhlenbergic Terreyi 5.38 5.64%  --- 1C.28 3,63
I8 . 113,160 Bouteloua ericpoda 5.37 12.61 10.72 123.% 3.07
124 117,560 Aristida glauca 14.34% 4.3 14,73 22.23 33.0¢
1CA Yuhlenbergic setifelia 12.2% 10.79 3.0 18,03 2.24
13 132,160 'uhlenbergia setifclia 17.31 15.89 5.32 31.72 10,03
1G4 {16,850 Aristida artizeonica {2.46 13.0¢ 2.4 27.:30 u.82
20 121,180 Beuteloua gracilis 13.68 16.586 .- 2.40 26.25"
204 135,66C uhlenbergic setifolia 24,20 36,65 - §2,70 10,77
21 fup, 160 iuhlenbergia selifolia 16,05 30.00 12.3 £3.00 L 0R
214 14g,56¢ ‘uhlenbergie setifolia 16,41 27.07 9.55 47.3C 2,50
52 49,188 Yuhlenbergic setifolin g9.29 21.34% 3,58 23F.4 10,39
224 153 ,55¢ ‘juhlenbergia Torreyi 2,11 8,25 5.94 26.20 11.18
224 Aristida gluuca 1¢.29 1C.3% - 27,2 s.12°
23 sa 166 Beuteloua gracilts 9.42 16.53 14,37 }7.07 24,¢&5
234 152,660 BEcuteloua grocilis S.7%  §.36 1C.45 20.%% 13,30
* t:w and old rcots combinzd.,

*x Kew and old stubs combined.

2 <«
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Table XVIiI
TOTAL RETA AND GAMMA ACTIVITY
IN THE PLAMTS ALONG LATERAL 2, LEFT

-

Activity in dis./s2c./om. of ash

fefarance Kew old
Point Species Tops Stubs Stubs RFoots
0.0 Aristida gleuca 2.75% 2.52 2.37 2.9t
0.1 Sporobolus airoides .64 2.61 2.33 3.90
0.2 Sporobolus airoides 2.67 3,02 91.2 .64
0.3 Aristida glauca $.15 --— 2.98 5.8
0.4 Scleropogon brevifolius 2.328 5.08 7.34 7.158
0.5 Bouteloua eriopoda 4,13 6.9 * -——— 4,87
0.6 Sporobolus aircides 10.75 5.92* - 3.13
Loutelouc eriopoda 6.18 g.98* - 9.0
9.7 Sporobolus airoides §.19 5.8¢6 8.47 1C.87
Scleropogon brevifolius 9.1 ** --- --- -~
0.8 Sporobolus airoides .3 3.,u48" - 2.64%
Aristida zlauca .28 -~- §.51 1.7%
0.9 Sporobolus Nealleyti 0.232 5.07 8.53 9.88
Triodic pulchella 7.227* --- -=- ---
1.6 Sporobolus Neclleyi 6.01 - 9.8 13.2
1.2 Sporobolus ciroides §.52 3.5 * --- 17.27
Muhlenbergia Portert 8.64 -—- 12.37 12.8
[.4 Sporobolus ciroides §.C7 --- y.43 9.33
Aristida glcuca 5.42%* -~ -—- -
.8 Aristida gleuca 4,62 -~- 5.21 22.2
1.8 Sporobolus eiroides 7.0l 4.18 .48 7.64%
2.0 Sporobolus atiroides 6.46 .52 y.52 2.34
2.2 Sperobelus airoides 3.9 ~** --- - -
Aristida glouca 3.64%* - --- -
2.4 Sporctielus airoides 3,107 --- --- ---
Aristida glcuca 3.82 ~~- 2.1 2.59
2.8 Aristida longiseta 1.71 fog®*> --- ---
* lncludszs old stubs,
=3 Fntirz plant.
*3*  Jacludss old stubs and roots.
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TCTAL RETH o¥d Codtdh «CTIVITY
I# THE TREEZ AND SHPURS OF THE HARVEY GATE SERIES

Lctivity in dis,/s2c./oem., of ash

plant. ] 0.2 mi. ¥, c.d Tate 0.2 mi, E. 0.9 mi. E.

Juniperus monospernma

Rerriss --- 9.69 -—- 6.9
New arowth 8,5% 1.1 7.06 7.3
Recent growth 3.2 15.4 8.3 13,933
0lder growth 31.7 13.7 11.98 17.75
Rark : 79.0 65.1 16.6 62.6
puff . 41.6 44.8 52.6 36.2
Furotia lanata
Young stems and lesaves 14.35 18.25% 16.35
0ldz2r staems 40.29 32.2 2¢.3
woody basz 7.1} 3.8 27.8
Poots ‘ 26.55 29.3 2%.7
Atriplex ccnescens
Leaves 10.89 7.63
Younn stams : 7.21 3.3
plder staems 12,23 1°.082
foots 62.0
Pinus edulis
tesdles 12,7
Rark 47.7
Coldenic hispidissima
Yocung stars and leoaves. 51.0
Cldar sioms 52.3
Woedy basz and roots 7C.4
Senecio sparticides
tezves and fruit 9.35
Ycuna stems 6.12
nldar stiens 17.8
Wwoody base . u6.2
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Tablz XIX
TOTAL 2ETL AND GAMMS ACTIITY
I¥ CROP PLARTS
So0il ‘
dctivity Miscellanzous Lezves 3tazms Seeds (Roots
tocality Plant d./s.fa. Type activity
Jarratts, Corn .2 forn & ¢.07 5.29 £.95 .- 6.26
2.0 mi« § cobd
Tassel 4,52
Rezns 1.87 i .67 7.50 1.35
Jarratts, Sorghum fa) 3.62 8.8 2.£6 3.03
2.0 mi. § 3
l.s mi. E )
2.0 mi. S ¢ Sorghun fol 1.34 7.6 1.93 2.85
lcg mi’_ E
2.0 mi. S & Hilo 0.49 2.15 7.02 4.08 5.35
2.0 miu E
¢launch,
3.5 mi. W 8e2ns 0.35 4,44 0.55 7.8 2.03
1.8 mi, ¥ Corn C.08 Tassel 3.0 .38 7.4 §:45 4.43
0.8 mi. 3 torn 0.46 2.68% £.45 28.7% 4.76
0.7 mie ¥ Baens 8ko. 2.10 1.98 7.35 2.34%
{.] mi. ¥ tets fka. 4,924 7.67 1.44% 5.0
2.2 mil. " Judan 0.10 2.41 7.38 1.54 2.18
2.2 mi. W xaffir 0.22 2.68 .22 2.38 3.u38
2,3 mi. H Parly .12 2.u3 7.25 2.285 8.18
4,3 @i N Iuvdan G.58% 2.52 ¢.,2 3.28 1,24
4,9 @i, ¥ torn 0,55 Tuzssz2l 0.35¢ 3.458 7.57 5.35 2.53
.4 mi. ¥ faans 6.37 3.22 .76 7.0%8 -
fzn  fLatonio, '
0.3 mi. E Kaffir Rko. 2.1% i1.85 5.15 3,
0.3 2i. = Peans - .83 5.35% 8.7 tke.
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4,8 Plant Background. Refore considering the radiocactivity found in plants

collected from areas known to have been contaminated from the fall-out of
the First Atomic Bomb Detonation, it will be necessary to discuss the ac-
tivity levels found in plants from other areas not affected by the bomb.
These data have been summarized in Table XI. These data have been first
considered with respect to crop plants (with two samples of Brassica) which
were grown in cultivated areas in which fertilization, as well as proper
spacing of plants miminizing competition for the available minerals, are
factors that may increase among other nutrients, potassium in.the soil. If
so, the proportional increase in K40 would tend to increase the plant back-
ground., There is also the possibility that traces of the elements of the
thorium series may also contribute to this plant background.

4.9 Various parts from these cultivated plants show an increase of activi-
ty by a factor of two or three over uncontaminated plants from Barstow and
the Mojave Desert in California, with the exception of the juniper berries,
a fruiting structure. The samples from Covina, San Dimas and Cabazon were
young plants in a flush of growth and contained activities of approximately
10 dis./sec./gm. of ash. The various other mature cropbp]ants, in which
samples of all of the parts are shown, show a consideralde transfer of ac-

tivity to the seed or fruiting structure. This shift in activity parallels .

the movement of potassium as shown by Hertt. (1) Miller(2) cites a series ofi-
p Yy

authors who have demcnstrated the locaticn and amount of potassium in plants
They fcund concentratisns in the meristem and leaves and later shifting to
the fruit, '

4.10 It is evident that all plants will show some activity due to K40 and
perhaps cther radicactive materials, In evaluating the data on the activity
of plants collected from contaminated soil we are forced to use, for the
time being, activity data on plants frem the perimeter of the contaminated
area, Table XIII, which may nct have becen background., Froum these data we
have taken, more or less arbitrarily, the figure of 5,0 dis./sec./gm. of ash
as the normel plant background. While this figure is based on grasses and
should err scmewhat on the high side it furnishes a basis for estimating the
extent to which plants in the centeminated area have picked up radiocactivity.

tn HARTT, £.8.. SOWE EFFECTS OF POTASSILY UPON THE GROWTK OF SUGAR CANE AND UPOCN THE ASSCRPTION

AND MIGRATION OF ASM CONSTITUENTS, PLANT PHYSIOL,.,, $5:388-351. (1922).

(2) MILLER, E.C.. PLAYT FHYSIZLOGY, MCGREW - HILL 502K C2. IMC.,, NEW Y3RK. {1938).
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4.1 Agricultural crops and other plants grpdirk én fértilifell or fallow
] LI B tE0 tE? ¥

soil probably will show s highes background (see Table XI). Young, vigorous-
ly growing plant parts with a higher protein content and considerable meri-
s¢ematic tissue, as well as fruits of verious types, may be expected to show
a2 higher n-teral lkackground. These values for plant background may be modi-
fied as more data becomes availahle by any one or more of the following
points:

1. It may have to be lowered, particularly for mature vegetative
tissues.,

2., An additioral factor to be considered is that naturally-occurring
radioactive isotopes in plants may be replaced or exchanged or a portion of
their normal uptake suppressed, by the presence of aveilable radicactive ma-
terials frecm the fall-out. Since in the mnjority of the plants of this area
the ash represents approximately ten per cent of the dry weight, the above
estimated activity level of 5.0 dis./sec./gm. of ash is equivelent to about
0.5 dis./sec. /gm. of dry plant,

4,12 Grasses from the Gensral Peconnaissance, In the General Beconnaissance
(see paragraeph 2,95) an attempt was made to gst a general idea of the extent
of contamination which would require a more detailed radiologicz} survey. In
addition to the readings made with the survey meter over the soil, plant sam-
ples were also ceollected for radiclogical analysis. The results of these
anzlyses have been summarized in Table XII. A detailed mapping of the data
has not been shown, but the majority of the plant =2sh samples gave activities
below the level of 5,0 dis./sec./gm. cf ash. Some samples, particularly in
the Pinghem Region, in the Gran Duivira Region as well as in other areas
along the line of drift, show activities above this level. These values will
be reperted and discussed in sreater detail after a mere detailed study of
background material lizs been cempleted.

4,153 FPlents frcm th2 Tzrminels of the Latsrals, 1In paragraphs 2.36 and 37,
the extent ¢f ceontsmination wes Jiscussed on the basis of the deteailed survey
cf the 23 Laterals using the rediclegical survey instruments. Since it was
thought that plants growing in scil of baockgreund activity might accumulate
sctivity ebove this observed level, plants were collected at the terminals of
the Laterals to obtain confirmatory data «n the backgreand perimeter, The
activities in terms of dis./sec./um, c¢f ash as summarlzed for these plants in
Table XIIT show c¢nly a few values that indicate scme accumulaticn. It there-
fore appears safe to conclude that the hackground perimeter as indicated on
the Detziled Lateral Reldiclegice]l Survey Map (see Figure 3, filed inside the
back cover, Fart 1,) 1is cssantially a true picture of the extent of contamin-
ation, with some slight thcr~10ﬂs bein

value above 5.0 dxs./sec./gm, of ash.

g *U““ﬁstéd on tHe Laterals showing a
. 2 l [ l s ]
Th's °ern ma\ r: au1 ‘e 50we modifica-
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.14 Plants within the Fencs e¢7 the ‘Frinity Reaion., Since the Padiological
Survey has $hown (see Tuble V) that the area within the fence in the Trinity
Regivn nas the highest activity as meazsured by survey instruments, plants
frem this area might be expected to show significent uptake of activity.

The results of the radiological anzlyses of-}epresentative plants along four
radii have been summarized in Tables XIV and XV. It is at once apparent

that all pléents farther than 300 feet from the center and therefore, outside

of the actusl Crater, while showing activities well below those within the

Crater, are;sti]l above the lcvel of 5,0 dis./sec./gm. of ash. Within the

Crater, the activities tend, in general, to increase as the center is ap-

proached. Final interpretation of these results can not be wmade until these
values have been corrected for the concentration of the naturally-occcurring
radicactive materials in the plant ash. ‘

4.15 Grasscs from the Primary Transect Refarence Lin2. The grasses col-
lected along the Primary Transect Beference Line were subdivided into five
parts as previously described (see paragraph 4.4). All radiolcgical assays
for these samples are given in detail in Table XVI. These dsta nay be fur-
ther summarized as follows:

I. Refersnce Points | to 17A. Most of the samples from these
points are below or near the level of 5,0 dis./sec./gm. of ash. Two samples
with exceptionally high activities of the old stubs were found at Reference
Points 1 ané 9. These high values could quite e=sily be accounted for by
the presence of one small piece of active material trapped in the sample.

2. PRefaranc: Points |8 to 273A. In general the activities in the
samples from these points were well sbove the level of 5,0 dis./sec./gm. of
ash. The final interpretation must zwait additicnal data.

4.16 The results obteined for the individnal parts of the gress samples
also vary =idely. A tendency for the highest values to be associated with
the cld stubs and cld reots is indicated in many instances. These parts ore
stimated te be frem 5 to 15 vears of age znd heuce, were present and dead
at the time of the fall-cut of the radicactive material. The amount of ac-
tivity, thus, indicates the radicactive material that wes embedded in or
fixed to these plant parts during the fall-vat and resisted the washing
technigues.  The plant grewth since the time of the fz21)-cut, however, sug-
cests that there is elso soire upteke of radioactivity.

4.i7 -Plants tlong Lazteral 2, Lzft. Although the Radiclogical Survey showed
that Lateral 2, left, gave the highest activity readings over the soil (see
Figure 8), only the plant samples from the central part of this lateral, as

indicated by the data in Table XVII, geve activities above the level of
- 2 P Y L S A . s
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the old stubs from 0,2 miles left may well be dus to an active particle
fixed to the old dead meaterial.

u,ia Tr2et and Chrubs of thz Harvey Gate Serizs. The data of Table XVIII
indicate that activity well above the level of 5.0 dis./sec./gm. of ash was
found in the majority cf the samples analyzed from this regicn. Further-
more, -the older growth and bark usually shows more activity than the younger
growth. The evidence suggests that the larger the branch, the more berk
surfnace available for contzmination at the time of the fall-cut, as well as
since then by wind. The evidence also bears out the acherence of radiocac-
tive material to the plant material present a2t the time of the fall-out.
5,19 Crop Plants. A comparison of the data for crop plants from uncontam-
inated, centrel areas (Table XI) with that from crops from the Claunch and
Jarrett Regions (Table XIX) shows that there is no significant differerce in
the results of radiological assay of these two groups of plants., Further-
more, there is no relaticnship between the activity found in the soil and

that found in the plants.
SUMMARY

4.20 On the basis of the plants so far assayed for activity the data mzy be
summerized as follows:

1. The activity found in plants from the Ceneral Reconnaissance and
from the terminals of the Laterals is ccmperable to that found in the few
plants frem unconteminated ‘areas in the majerity of the samples. Others
suggest some activity abeve the natural background but these values cannct
Lbe adequately evalunted until a more detailed study of backgrcund samples
has heen mode.

2, ®ithin the fence of the Trinity Regicn, the activity in the
plants exceeded the level of 3.0 dis./sec./gm. of ash cover the entire area
sampled with the highest values within 300 feet of the center.

3. Alcng the Primary Transect Reference Line, activities cxceeding
5.0 dis./sec./gm. of ash from the living jarts of the grasses were excep-
tienal prior to tie Thupodera Mesa where the meximum values were found.

4. Trees and shrubs contain mere radicactivity on the bark but the
new zrowth of shrubs contains activity comparable to that of the living
parts of the grass,

5. No siepificant differcnces in activity cculd be cbserved in crop
plants from contominsted agricultural arens when crispared to those from un-

contaminated arcas,
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THE toug RADIOLOGICAL AND BIQOLOGICAL SURVEY OF
AREAS |4 HEW MEXICO AFFECTED BY THE
FIPST ATOMIC BOMB DETGNATION

8. GENERAL SUMMARY
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5.1 Fasily measurable auounts of radioactive fall-out remaining from the
first atom bomb detonation rre still found in an ares some ten miles wide
and ev:ending rouvghly northeast for more than & hundred miles across the des-
erts or south-central New Mexico. The amounts of radiceoctive fission prod-
ucts t> be found in any one place throughout this area are relatively small
except at and near the detonaticn point. Here, evough radicactivity is still
present to creazie a strong presumption of hezerd to living things that remain
cuntinuousiy 1n the area. Fer this rezson o fence enclosing about 145 acres
permits access only by plants and smaller animals.

5.2 The .ine of drift runs northesstward and in general, with a few excep-
tions, the beta-gamma activity diminishes steadily in this directicn until
the Chupadera Mesa is rcached, some 20 miles from the deteonaticn point, Cver
this grazing area there is a larger awount of radioactivity than in any other
place except near the Crater. The fall-out is scmewhsat spotty and recadings
of activity vary from less than 0,1 milli-ruentgen per hour tuv as much as 6.5
milli-rcentgens per hour in a few places.

5.3 It is not unreascnable to attribute the increased accumulation cof fall-
out over the Chupadera Mesa to such variables as increased elevation, vagar-
ies of air currents, showers over or near the area during thke afterncon 2nd
evening folleowing the detunation and higher dew points at night during the
fall-out peried, Certainly there was encugh radicuctive material that set-
tled out over this area to produce superficial skin "burns" cn cattle grazing
there, resulting in spots o¢f white hair over the back and rump.

5.4 This report includes data indicating that the present concentrations of
radicactive fission products zre not sreat enough anywhere in the contamin-
ated regi:n, and especially outside the fenced-in part of the Crater Ares, tc
present a sicnificant immediaote khazard to inan or his demestic animals frem
tetal Ledy expesure to betz geome irradtiaticn. This finding 15 sretifving
inderd, but it wculd be vash te conclude, in the absence cof specific inferuma-
ticn, that now, ne hazerds asscciated with products of the Lemb detonation
exist in this ares, the hurmful affects of which may noet appear for a number
of vears.,

5.5 Ye new knew; 1) thet 2 human Leing «~uld have te zo to some trouble to
expose himself to the minimum jeraissible deily dose o f beta-geimma irracdia-

sma
ticn; 2) that over mest of the #reca the active materials detectazble with

v v

sible te ¢lant rects; 2) that in the Crater Pegicn and on the Chupadera Mesa
scre of the plants have radiunctive materials in their tissues; 4) that the
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while their tissues are not?,%) 'that there is some plutonium in the zrea and

presumably part of the wind-blown dust; 6) that because of low rainfall and
soil conditioens peculiar to the area, it may be a number of years before the
remaining long-life fission products reach the plant-root zones; 7) that the
active materials are being re-distributed by-wind and water with dilution in
some places znd concentration in others.
5.6 We do not yet know very much about the physical and chemical states of
the fission products responsible for the remaining activity and next to nothe
ing about the relationship between soil characteristics and the rates at
«hich the fission products will percolate downward in the éqil. We do not
know what amounts of plutonium are present or where it is distributed or at
what rates it may accumulate in the tissues of animals and man living where
thry are exposed to the considerable amounts of wind-blown dust. Ve have no
information as yet on the metabolic history of the radioactive contaminants
present in the environment of all of the plants and animals of a large area.
We are aware of the conditions peculiar to this desert area and the reader
will be equally mindful of the fact that the metabolic histery of fissien
products may well be very different in lush agricultural areas.
5.7 In addition to our principal tasks, certain other objectives have been
kept in mind. .

1. The training of personnel.

9. The collection of data useful to Military and Defense organiza-
ticns, as well as to the Atomic Energy Ccmmissicn.

3. Study the repopulaticn cf the devastated part of the Crater Pegion
by plants and animals.

4, Individusl and population respcnse . to continucus exposure to low
level beta-gamma irradiation.

5.3 Tt will be epparent from this report that a considerable amount of the
data cssential te the interyretaticn of what has bezn found in the field, =nd
especially fcr estinating long-rznge hazards that can follow the centamina-
ticn of large agriculturesl areas with radioactive materials, must come from
the laboratery. Significant prchblems requiring specialized laboratery facili-
ties include:

1. Vhat ere the tolerance limits to seoil radicactivity due to Lamb
products for the survival and propega tion of a variety of forage and crop
plants? '

2. Will any soil concentraticn of redicactivity within tolerance lim-
its affect mutaticn rate in plants?

3. That are the ug-ba" and con c;ntrutxon (storhze) rates cf radicac-

tive bomb products in ylhpts %nc tve :gll ard ctker fac-ors 'n1ch influence
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these rates?

4. ¥ill radioactive iai riads 2 S
cal complexes transfer t%“aﬂimal tissues? What tissues and in what amounts?
5. Fixation of ceftain fissionable materials, as well 2s products of
secondery neutron reactions by various soil types, including a study of the
release of these materials from the various soil types by ion-exchange reac-
tions. ,
. Leaching of radiosctive soils as a decontamination method.

7. Determination of the chemical anc physical properties ef trinitite.
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