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John C. Sugher, U. D., Mirector vay 1b, 195)
“iviaion of Biology and Medicine

Corvion HN, "mring, MNealth Physicist
Biophysics Branch, Division of Biology and Wedicine

DATA OW SOTL SAMPLFS COLLFCTPD ON THE ISLANDS OF THE PACIFIC FOLLOW
ING "HE FIRST DETONATION AND ALSO mE DOSE RATE READINGS AT TE
SAME LOCALITIES,

Attached (Arex I) are data on soil samles collected on the islands
of the Pacific following the first cetonation 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-
creations per minute per cram of soil to miliiroentgens per hour of
gamma radiation at a three-foot height or vice versa.

Larson's work with soils around ‘PG during we spring 1953 tests
indicated the following relationship: aqg.ft. beta counts of
soil (after absorption and geometry ‘oreednes —— 1 or/hr cama
at 3 feet. ‘te found that essentially all of fhe activity was in the
firat one inch of top soil, |

In collecting soil on the Pacific Islands good care was taken to
collect one square foot of surface (in fact, templets were mace for
this ourpose). It was impossible, however, to scoop up the soil to
a uniform depth so the rule followed was to collect to one inch or
greater. If the fallout activity in the Pacific Islands also was
contained in the first one inoh, the additional soil below this
contributed mass but little activity to the sample, By taking the
disintegrations per minute per gram (after a thorough mixing) and
multiplying by the total nusber of crama for each sasple one should
arrive at the activity per square foot,

The plot of beta disintegrations per ninute per gram of soil versus
ar/hr of gamma at 3 feet is show on the attached graph. The corre-
lation is not too geod. For references, several curves are arbitrar-
ily drawn on the graph, ‘the data strongly suggest that less than
tndsae ft. 1a equivalent to l ar/hr. For lower levels of activity
|data are more of the order of 2 pel39. ft.—— 1 or/br and for

3qfWvelbs.afactivity lesa than tenedadmeet if
; codeve to su ely scatte

    

 

  5



OFFICE >  
SURNAME b>

|

I7 -

|
i

 

Dr. John C. Sugher ~2— way L, 1954

one on,calculations made in Annex II it would appear that about
c/ft® —>1 ur/hr gama at 3 feet. If one accepts the ficure of
ta emissions fer each gamma photon (Fffeets of Atomic Yeapons)

then 20 pe/rte (beta) ——>1 er/hr 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. the information shown ia this sero suggests that
further carefully controlled studies must be made before a sre firm
conclusion may be reached.

Attachments }

I
Annex ITI oo

Graph (w/ey 1A only) .

DISTRISTTION: copy 1A = Ly. Burgher
2A =~ Oy. Denning

34 = eee Teading File
4,5,6A — Mid Files
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ANWFX I

Comparison or 3)il activity to ose-rate ‘/eadings

 

  

Location cotlestien wake ce/on Total ict. ar
——— (same date) Fey ee}

Likdep $6 March 2,100 23,000 2.5 x 10 ~3

Jemo a 1,060 13,000 Oa ~—3

Ailuk " 2,260 23,000 2.2 x 101 3-15

Yejuit 7 Yarch 1,360 30,000 1.3 x 104 3 ~ 10

Orned SMarch = 1,328 15,000 9.0 365

Erikub 5 March 15720 - L4p300 303 1.5

Kaven 6Marech 1,335 5,500 33 1.8

¥otho 6 March 1,490 _—-2,L00 1.6 ~0.8

Talap 7 Mareh 96 7 950 9.4 0.5

“(forthern) 8 March 703 __,.. 890,000 9.2 x 10° 10.0

(Central) " 815 1,600,000 5.9 x 10% 280.0

(1 mile J. Village) " 1,680 100,000 7.6x 101 340.0

(South stern) . 1,000 —11p,000 &6 x10t ~—_20,0

Friirippa “ 810 9,000,000 3.2x10) 2,200.0

Eniwetok ee 2,010 780,000 71x10% 900.0

Kabelle So + Ught@. . y500,0003.0 x 109 2,000.0

Jtirik 9 March 1,140 1,100,000 9 x 102 40.0

Bikar _ 1,080 85,000 1.1 x10 140.0

niwetak 20 March 1,050 185,000 88x10! 280.0

14,000 207 100.0

500i 0743 “
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ANNEX IT
 

valovlatigns of Tose Gate at Three Feet jibove A Flane Surface

Fer point source (0.3 = 3.0 Kev range)

Dose rate (r/hr) 2 Bs

C = activity (ouries)
Re energy in Kev
d = distance in feet

naeedquwwFeeuneeFewes Ss a2@ S&S = + |S we ww

hn“ +

‘where: : = notivity/unit area
= height above sarface (feet)

xX = distance in feet.

wheres

Nose rate fea 277 xix :
$h

Ry
_@serial
—

h2 gn?

eS eue Gewese @27 &=s SB eS BS wes B&B ws oe SS ws Fo

The mean free path fer 0.7 Wev in air is about 360 feet a0 that
essentially a1) of tne dese will‘be contributed from a surface 1,006
feet in radius,

3 Ze2 ar/hr

let 4210 x 10° crtes/tt? |
“ . feOtNev .

Sines this formla assumes no absorption and alse a nnifors plane
ourface, an ostinate ie that

3

fose rate = 677(0,9)(20 x 6} Tn |.

 

10po/tt? ——> 1 ar/hr,

sooo 714
assesgeen 


