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PATA OW SOIL SAMPLFS COLLFSTFD ON THE ISLANDS OF THE PACIFIC FOLLOW
ISG "HE FIRST “ETONATION AND ALSO TUE DOSE RATE READINGS AT THE
SAME LOCALITIES, oe

k A ESL se
Reed fase fave

Attached (Annex I) are data on soil samles collected on the islands
of the Pacific following the first ietonation and also the dose rate
readings at the same localities. “ne method of evaluating stch data
is to try to establish relationships between different mits if pos»
sible. One useful relationship would be the conversion of disinte-
crations per cinute per cram of soil to millircentgens per hour of
gamma radiation at a three-foot height or vice versa.

Larson's work with soils around HPC during ue Spring 1953 tests
indicated the following relationsarip: sfoastte beta counts of
3oil (after absorption and geometry sorredtions — 1 ar/hr gama
at 3 feet. ‘e found that essentially all of _ activity was in the
first one inch of top soll.

 

In collecting soil on the Paeific Islands good care was taken to
collect one square foot of surface ‘in fact, templets were mace for
this urpose). It was impossible, iowever, to scoop up the soil to
a uniform dept so the rnle followed was to collect to one inch or
greater. If the fallowt activity in the Pacific Islands also was
contained in the first one inch, the additional soil below this
contributed masse but little activity to the sample, By taking the
disintegrations per minute per gram (after a thorough mixing) and
multiplying by the total number of grams for each sample one should
arrive at the activity per square foot.

The plot of beta disintegrations per xinute per gram of soil versus
ar/hr of gamma at 3 feet is showm on the attached graph. ‘The corre
lation is not too good. For references, several curves are arbitrar-
lly drawn on the graph. ‘he data strongly suggest that less than
isdate ft. 18 equivalent to l ar/hr. For lower levels of activity
idata are sore of the order of 2 ye/sq. ft. ———> 1 ar/hr and for

f X¥vels.af activity less than’q pe/sq.ft.——> laor/hr. If  

 

 



tr. John C. “ugner “On way 4, 1954

3ased oa,calculations made in Annex "7 it would appear that about
Lome/tt? —>1 arfhr gama at 3 feet. Lf one accepts the ficure of

ta emissions fer each gamma photon (Kffeets of Atomic Yeapons)
tses 20 pe/rte (beta) —->1 mar/nr carma at 3 feet.

Knowing the difficulties of collecting, handling, packaging, mipping
and counting the samples, it is probable that some of the data are
not entirely valid. ‘he information shown in tois sezo suggests that

forther carefully controlled studies mst be ade before a sore firm
conclusion may be reached.
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Somparison o: coil activity ‘co ose-rate ‘eadings

 

Location veltseien ss clef Total ‘ct. ar,
‘pane cate) pest (survey

neters)

Litep 6 March 2,400 23,000 2.5 . 104 ~3

Jeno ' 1,c&0 3,000 Dea —3

Ailuk * 2,160 23,000 2.2 x 101 3-15

Yejuit 7 Yarch 1,360 30,000 1.3 x10) 3-10

Ormed 5 March 1,325 15 5000 9.0 3.5

FyLicub 5 ¥areh 1,720 4,300 303 1.5

Kaven 6 March 1,335 5,500 1.3 1.8

Yotho 6 March 1,L90 2,400 Led ~ 0.8

Talap ” Mareh 75 950 deb 0.5

Rongelap
(Northern) 6 Mareh 703 270,000 9.2 x 10° 40.0

(Central) . 815 1,400,000 5.7 x 10% 280.0

(1 nile ‘/.Village) . 1,680 100,000 7.6 x 101 340.0

(South :1etern) ‘ 1,040 140,000 66x10! 220.0

Friirtppe " 810 9,000,000 3.22103 2,200.0

Eniwetok * 2,010 780,000 7.1 x 104 900.0

Kabelle * LyL7@ by500,000 3.0 x 10) 2,000.0

Itirik 9 varch 1,140 1,100,000 69 x 102 40,0

Bikar ‘ > 080 35,000 1.1 x 107 140.0

Cndiwetak 10 March >, 050 185,000 8.3 x 104 280.0

200.0
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ANNEX TI?

valculatigns of “ose late at Three “cet cove A Flane uurface

ver point source (0.3 - 3.0 Kev range)

Dose rata ({r/hr) 2 oS

activity (curies)
eneryy i. ev

distance in feet
Oeeeeeee
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cose rate = CfA OTate

at + x

where: 4 = aotivity/anit area

bh 2 height adow sarface (feet)

¥ = distance in feet

Ry
“ose rate = GEA 27 «ote

- rene

%y —

? 2

= 67 va ln 5S)
) ro gnt

emaee

The mean free path for 0.7 Wew in atr is about 360 feet so that
essentially all of tne dose will be contributed from a surface 1,000
feot fa radius,

Let A= 10 x 10° cirtea/ft?
Aa Of Bev

tose rate = 677T0.7)(10 x Ir*}2p
at!

3 fee ar/hr

Simee Wile formila sesumes no adsorption and alse a uniform plane
surfae@, @ estinate is that

fog10 pe/7t - oof aro.f,

  


