UNIVERSITY OF WASHINGTON /-!~(.'.')r.'.'u{.,43¢;
LABORATORY OF RADIATION BIOLOGY
FisHERIES CENTER
SEATTLE 3, WASHINGTON

novemper &, 1955

Mr., Frank Cluff, Chief (MWJQII

Oversead Safety Group ?5
Nevada Operations Oifice 4 /O/\S
U.S. Atomic Enercy Commission A

P. O, Box 1676

Las Vegas, Nevada §£C10C1

Dear Frank:

Lr. Dunham calle¢ yesterday to ack that information relative
10 radioactiviiy ¢ Dixini Atoll re sent to you for usez at

a meeting in Honolulu with menwers or the Trust Terriiory
Governmen.. lram our iLelepnone conversation yesterday, I
understand that Mr. Bonnei, Manacer oi the AEC Honoiulu
Jeeratione Jifize, will meec witl: Mr, ¥, R. HOrwoo. 01 ine

Lrast Territory on LidvVenwer 1l

Lvd]

Tlie most recent cata for Bikini Atoll were oktainec Ly the
Lacoratory in Aucucst, 185=. A Cecailed report o1 tuls
survey, LUCh 0I wWiich ls pertinent to Ciscussions regarding
tiie repo,ulation oi bikini Atol:i, was begun cy [T,

Faiuroo (ceceased) and 1s now keing comtleted uy Dr. a. D.
v.e'ander. Tne con.lete revorc will e about 350 pages,
taree~iourtns O0i whicGit 18 now reacy 10r reprocuction.

-

R. b.

I'a)

s 4

iy rieces of information are inciuced in this letter:

(L} survey meter readings; (Z) gamma-emitting radionuclices
in the edible portion of land plants; (3) %0sr and calcium
values for land plants, soils, rats, birds, alcae, bottom
sediments, invertebrates and fish; (4) a summary of average
values for gamma-emitting radionuclides by sample type;

(5) camma-emitting radionuclides in the top inch of soil
fines; (6) a copy of a letter of September 21, 1264 from
Dr, Helé of our Laboratory to Mr. Coleman of the Trust
Territory. Items 1-5 were provided by Dr. Welander. The
letter by Dr. Held expressecs the general attitude of the
Laboratory at that time and at present in regard to the re-
settlement of Bikini Atoll,
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In reviewing the data it shoulc be noted that where average
values are given, these are arithmetic means anc conservative
vaiues. The true mean is less than the arithmetic mean, since
the dietribution of radiological values ig either Poisgon or
logarithmetic. Also it should be notec that some values are
in terms of wet weightse and others, dry weights. (For same
sam.les wet weights are difficult to determine re.iably), Wwet
to déry ratios for various types of samples are of the order of
4 to 1., Also, the average value such as given in (4) and the
inherent errors associated with lumping things together without
consideration for the errors within or between species ancd
within or between areas.

The table of survey meter readings (l) liste maximum and average
values at grounc¢ levels andé at three feet above the grouncd,

an¢ for gamma an¢ beta-gamma combined. The maximum value

was 21 mr/hr for beta-camma at ground level for an area about

ten feet in ciameter (not a crater) on Rumurikku Island. In

ry conversation with Dr., Dunnam I commented that perhars levels
of racdiation in a few small areacs might require the establish-
ment of enciusion areas, but upon looking at the other informa-
tion from thie area, thiz conciuszion may not have been justitied,

of “Jtr values (3) does not list coconut craks. Only
L crak was cartured at Bikini in %94« and the analyses
ol samrlec trom this speciman were not cofiiiietel before pre;.ara-

tionn oi the tabie. The Y~&r ané “-/Cs values are as icllowe:

“igs in [ Ci/

(941
<

f!

H
[

(G

i

shel ! 2L 162
Musc.e (60 est.) G40
Liver 132

The analyses of the muscle sample for “Ver is in process, but
based upon the ratio of *Csr in shell and muecle of Coenobita,

a closely related cral, ané in coconut crabs from Rongelap, a
value of 600 pCi/g(éry) has been estimated. 4s you recaill,
coconut crab was the only food item forbidden to the Rongelapese
when they return to their home island.

The values for racdionuclides in 80ils that you askec for are
given in Table (5). These are values for the gamma-emitting
racionuc.icdes. These samgles have not been analyzed for
rplutonium. Todate, our _lutonium analyses have been limited
to Johnston Atoll samples.

f’l'H"U



The result of radiologicai analyses or Bikini samples anc
Rongelar sam:les were comrparec -y inspection. The impression
from this sutjective comparison is that the leveles of racio-
activity are ciosely similar for the two atolls. Certainly
the range of values for comraratle samrles overlar and on
the bagis of single samples, sometimes Bikini has the highest
values, sometimes Rongelap. To refine the comparison much
further would require extensive information on specimen,
species and area variability.

We trust that this information, which is typical of the data
that we have, will be helpful to you. We expect that the
Bikini-Eniwetok report mentioned in the second paragragph
will be comrleted next month,

Sincerely yours,

ST AL1VD . Sevmour
nro. Associate lCirector
7. Yo, Darnnon é/
™. “-‘7
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Maximum radiation level®*

Radiation survey readings August 1964

at ground level

Average radlation level

at ground level

m.dllll

1

S

Average radiation level
at 3' from ground level

#A11 readings are t
are + 0.01 mr/hr.

.

aken with a Nuclear Chlcago survey meter, Model 2651,

Eniwetok Atoll Y B-vy Y B-7y Y B-y
Runit I. 0.70 1.0 0.11 0.13 0.10 0.11
Rigili I. 0.02 0.04 0.01 0.03 0.02 0.02
Bogombogo 1. 0.20 0.80 0.09 0.23 0.09 0.14
Engebi 1. 0.10 0.70 0.05 0.22 0.04 0.08
Average 0.26 0.63 0.06 0.15 0.06 0.08
Bikini Atoll
Enyu I. 0.02 0.04 0.02 0.03 0.01 o,ow
Bikinl I. 0.11 0.40 0.05 0.11 0.04 0.08
Aomoen to 5.0 21. 0.30 1.1 0.16 0.60
Yurochi I.
Namu I. 0.27 0.65 0.11 0.24 0.09 0.18
Bokororyuro I. 0.15 0.95 0.03 0.50 0.07 0.28
Eninman to 2.2 2.9 0.23 0.34 0.15 0.21
Alrukiiji I.
Average 1.29 h.32 0.15 0.43 0.08 0.25
Rongelap Atoll
¥ Kabelle I. 0.09 0.52 0.05 0.22 0.04 0.11

and are in mr/hr and
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Island and

Strontium-90,

algae, bottom sedimen

Common name, and genus oOr species

strontium units a
ts, invertebrates and fish from B
values in picocuries per gram of dry weight.

BIKINI I.

0-1/2"
1/2"-1"
56"
10"-11"
15"-20"
20"-26"
0-1/2"
1/2"-1"
56"
10"-12"
15"-20"

Land plants

Pit
Pit
Pit
Pit
Pit
Pit
Pit
Pit
Pit
Pit
Pit

Arrow root

Tacca leontopetaloides

11
11
11
11
11
11
12
12
12
12
12

nd calcium content in land vHWSdu. solls, rats,
ikini Atoll, August 1964.

birds

Whole corm

Cocos nucifera

Counting error

90 Strontium
s’ pCi/g units Mg Ca/g
1800+ 110%* 7100t440 250
1300+82 4800+300 270
5.6+0.38 17¢1.2 320
0.021+0.077 0.073+0.26 290
0.072+0.050 0.33+0.23 220
0.16+0.055 0.052+0.18 300
180+11 320
180+11 340
48t3.0 370
0.490.11 1.5+0.33 320
0.34%0.086 1.1%+0.27 320
0.34%2.1 6900430 5.00
0.90%+0.069 1300+97 0.71



Table , continued
Island and 90 Strontium
group Common name, and genus or species Tissue sr’ pCi/g units Mg Ca/gq
BIKINI I. |
Land plants
Fimbristylis atollensis 38+2.4 5000%+310 7.6
Guettarda speciosa leaves, basal 301*19 16,000+1000 19
Guettarda speciosa Leaves, 230+14 16,000+980 15
terminal
Ipomoea Sp. 130+8.0 12,000+760 11
Messerschmidia argentea lLeaves, basal 24515 4700+ 290 52
Messerschmidia argentea Leaves, 170410 4700290 35
terminal
Pandanas sp. Fruit 160+10 9300+580 17
Pandanas sp. leaves 120+7.4 7200%450 17
Pisonia grandis Leaves 420+26 11,000+700 38
Scaevola frutescens Leaves, basal 82*5.1 3500220 23
Scaevola frutescens Leaves, 80+5.0 4200%260 19
.h‘ terminal
Rats Rattus exulans Bone 290*19 1500+ 96 200
Rattus exulans Muscle 1.410.24 2000* 340 0.70
Rattus rattus Bone 340+22 1600%+100 210
Rattus rattus Muscle 1.210.20 5100+850 0.23
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Table , continued
Island and 90 Strontium
group Common hame, and genus or species Tissue Sr pCi/g units Mg Ca/q
AQOMOEN ~-ROMUK -~
YUROCHI I.
Invertebrates
Hermit crab Muscle 31+3.2 1700170 18
Coenobita
n-' Hermit crab Shell 20017 990+87 200
Coenobita
BOGOMBOGO I.
Fish Triggexrfish Muscle 0.34*0.19 110t61 3.2
Rhineacanthus aculeatus :
ENGEBI I.
Fish Mullet Muscle 1.21£0.25 530+£110 2.3
Chelon vaigiensis
Rats Rattus rattus Bone 280125 1600+140 180
Rattus rattus G.I. tract & 37+3.3 2300+210 16
content
® Rattus rattus Kidney 4.5%0.76 5200880 0.87
Rattus rattus Liver 0.87+0.21 1800+420 0.49
Rattus rattus Muscle 1.5%0.17 1700+190 0.88 .-
Rattus rattus Skin 2.310.32 1600+ 220 1.5 '
Rattus rattus Testis 0.6410.41 650+420 0.98

e e
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Tablae , continued
Island and 90 Strontium
group Common name, and genus or species Tissue Sx”~ pCi/q units Mg Ca/g
ENGEBI I.
Birds Ruddy turnstone Gut 18+1.7 4900+470 3.6
Arenaria interpres
Ruddy turnstone Kidney 1.70+0.53 1400+460 1.2
Arenaria interpres
- Ruddy turnstone Liver 0.74%0.19 2100+530 0.35

Arenaria interpres
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