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NRDL MARSHALL ISLAND RESURVEY - 1956

RESULTS OF ANALYSES PERFCRMED AT HASL

During February of 1956 a survey team from the U. S.
Naval Radiological Defense Laboratory collected samples of marine
life, land plants, water and soil, and lagoon an&“;cean water on
“or near selected islands in the Marshall group. Some of the col-
lected éanplas were sent to HASL for fission product analysis.
In some cases portions of specimens were retained at NRDL for inter-
laboratory cross-checking purposes. A complete listing of samples

received including those selected for analysis is given in Table 1.

The marine, water, and urine samples were received in
good condition but many of the vegetation specimens were in a
severe state of decay upon arrival at HASL. Furthermore, some
samples were received unsealed so that the contents had leaked out
and were on the outside of their own and other containers. It
was felt that this could be a source of cross contamination in
addition to the loss of the leaking sanplea.(l) For this reason
and because of limited time and manpower, only selected samples
were subjected to analysis. However, all of the marine and vege-
tation samples received (with the exception of coconut sheli) were

wet-ashed using nitric acid, diluted to known volumes, and stored
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in polyethylene containers. Concentrations are based on the
weight of the material at the time it was received at HASL. Con-
sequently, all radiochemical and analytical results are reported
here in terms of d/m or grams, per gram of material as received
at HASL. Dr. H. Weiss has stated via letter(2) that the wet

ere not recorded at the time of

weights of the plant speci

collection. He has proposed that the results be expressed in

terms of d/m/kg of material as received at NEDL.

For determination of total beta activity an aliquot of
the solution of wet-ashed material was transferred to a glass plan-
chet, evaporated and dried under an infra-red lamp. Counts were
converted to disintegrations by applying a geometry factor based
on Kho as a standard. A self-absorption correction was alsoAap-
plied in each case.* Under the wet ashing and plating conditions
used at HASL possible loss of volatile fission products such as
Ru1°6 - Rh106 is avoided.(B) For practical reasons, the coconut

outer and inner shells were dry ashed at 500°C prior to dissolu-

tion.

# For the particular specimen type under consideration, several
values of activity vs. dry weight of the plated aliquot were
plotted and a smooth curve fitted for the points. Another
curve (based on extrapolation to zero massg of activity ratio
(A/Ao) was drawn and used for determining the self-absorption
correction. See Figures 2 through 8.
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The procedure outlined in NYO-4617 was followed for the
radiochemical analysis of Sr?0. The Cs137 analyses were performed
by S. Tarras using a method which to date has not been documented.
It involves the coprecipitation of cesium with ammonium alum to -
eliminate mixed fission products as well as potassium, then a final
precipitation as the chloroplatinate. Radiochemical and gravimet-
ric yields of 95% are attainable. The samples were analyzed for
calcium by C. Baxter employing the oxalate-permanganate tif.ration
nethod(h). |

As a check on radiochemical purity, beta absorption analy-
ses were carried out by N. Hallden(s) on the Cs137 fractions of' two
pooled urine samples (specimens collected at Utirik and Likiep),
one water sample (HASL #3457), and one soil (HASL #3462). In each
case Csl37 was positively identified and there was no evidence of
other interfering isotopés. The radioactive decay of the Y0 frac-
tions of the urine samples was followed over a period of one hundred
hours. Within statistical limits concurrence with the theoretical
haif-life was observed.

Analytical results are shown in Tables 2 through 6. The
error term accompanying each absolute result represents one stan-
dard deviation due to the error in counting. The only available

interlaboratory cross-check data are given in Table 7. These
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results were obtained from Dr. S. Cohn by phone on April 24, 1956.
A follow-up letter from Dr. Gohn(6) expfessed his idea that the
discrepancy in the beta count probably lies in the conversion from
c/m to d/m. NRDL used_Sr9°A-‘!9° as a standard in this case and
for purposes of comparison, the HASL results were also gtandaréisod
against Sr90 - Y90, It is felt that the use of K40 as a standard
allows the best approximaﬁion of the energy for mixed fission pro-
ducts among the availabia long-lived isotopes(7). |

As an aid in evaluating these data, Figure 1 and Table
8 are included.
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NHDL MAKSHALL ISLANU RESURVEY

TABLE

- _1956

Samples Received at HASL

(samples analyzed st HASL shown in parenthesis)

MARINE ORGANISMS - 65 (23), received 3/6/56

Fieh - 37 (13)

Unicorn
Mullet
Surgeon
Damsel

Sea Cucumber
Bl. Tip Shark
Trigger
Siganus
Butterfly

. Snapper
Squirrel
Parrot
Angel

Goat
Sergeus

Sea Basse

Crab - 11
Clem - 2
9 (L)
6 (6)

Snail

Coral

LAND PLANTS - 77 (14), received L4/3/56

Coconuts - 26 (5)
Portulacs 6

Pandanus - 18 (2)

Papaya - 9
Arrowroot 1 (7)
Banana -~ 2
Tero -~ 2

soIL - 21 (13), receiTrd 2/3/56

LAND WATER - 7 (6), received L4/3/56

well -4 (W)
Cistern - 2 (1)

Lens  -1(1)

SEA WATER - 14 (1k), received L/3/56 ;

Ocean ~ 7 (7)
Lagoon ~ 7 (7)

URINE - 2 (2L), received 3/29/56

Rongelap {ngen Eniaetok (Eniwetak
] 1
{1 ‘«, f
1() | 1() I 1)
1(1) | b 1)
P S : !
‘ i
| |
| 1 |1
E 1 |
1 :
1 !
, 1 ;
E |
) a1 1
( :
I b wW” ;
i) i@ 1
o 3(3) 3 b L
DY 1 1 i
! 3@" | 2 3 2
L3
2 (% | 2% 2 1 2
(3@ 30 | 3@
1 (1)
1 (1)
1T@* 1@ 1 1@t
T | 1Y 1 | 1@
|

"(Majuro)

Sifo Utirik (Likiep

Kabelle

Q)

R R e

3 (2)1

1"
1 ()™

2 (2)
2 (2) 1 (1)
i
1 (1)
1
1
1
3
2
2 (2) 1 (1)
L * Lt
1 1
3 3
3 3
2 ()% | 2 (V)
2
i 2
3(@% | 3@
2(2) | 2 (2)
1 ()
Ty
1" 1)

"10 (10); 9 (9)

# Interlaboratory cross~check samples.
N {
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Results of Analyses Performed at HASL =
MARINE ORGANISMS
- c-Date  Total Activity sr90 csl3? Ca

HASL # NRDL # Samling Locatim Organism Tissus Total Activity d/m/gram” d/m/gram” d/m/gram* grams /gram” S. U.
3336 1519 Rongelap Surgeon Entire Lh- 9-56 52t 6.4 £0.10

3337 1512 Rongelap Damsel Entire "h- 9-56 37% 6.0

3350 ' 1541 Kabelle Butterfly Entire L~ 9-56 lost lost

3351 1542 Kabelle Damsel Entire bk~ 9-56 125t 8.0 2.8 %0.55 0,031 b1 fsa
3354 1622 Gegen Surgeon Entire L~ 9-56 235 8.9

3369 1555 Sifo Butterfly Entire k- 9-56 95t 5.7 £0.81 0.024 £15
337 1564 Eniwetak Damsel Entire li- 9-56 20t 6.2 £0.15 0.033 £ 2,1
3376 1559 Eniwetak Surgeon Entire L~ 9-56 3Lt 6.9 0.033

3379 1606 Likiep Butterfly Entire - L 9-56 51% 6.2 0.023

33%0 1615 Likiep Damsel Entire L- 9-56 nt 6.5 0.37%0.23 0.037 4.5¢ 2.8
3383 1593 Utirik Surgeon Entire U~ 9-56 22% 5.4 0.015

3384 1574 Utirik Damsel Entire L= 9-56 win 0.039

3385 1577 Utirik Damsel Entire k- 9-56 22t 6,7 0,038

3387 1572 Utirik Surgeon Entire L- 9-56 18% 6.0 . 0.022

33L6 1522  Rongelap Coral L4-10-56 35017

3357 1635 Gejen Coral L-10-56 310%22 20.62 2.31 $0.91
3363 1534 Eniaetok Coral L-10-56 205220 3.1 20.k2 otas k.12 0.55
3381 1617 Likiep Coral L~10-56 €15 20,45 0.30 £0.68
3393 1601 Utirik Coral 14-10-56 €18 £0.27 0.26 20.47
3394 1589 Utirdk Coral L-10-56 21t15 0.L46%0.14 0.2 0.91%0.27
3326 1636 Ge jen Spider Snail Entire L-23-56 52010 L.4 *0.39 13 *0.48 0.018 110 % 9.8
3327 1637 Gejen Spider Snail Entire 4-23-56 2180%29 1.3 20.34 k.0%0.48 0.0072 82 21
2328 1638 Ge jen Scorpion Snail Entire i-23-56 23310%290 1.1 0.4 3.4%1.95 " 0.0085 ST 224
2329 1635 Gejen Scorpion Snail  Entire L-23-56 9800%120 1.5 *0.58 7.1%1.1 0.0125 55 %21

TABLE 2

NRDL - NMARSHALL ISLAND -

RESURVEY - 1956

# Welght as received at HASL

% sr?0

2.3

3.[‘

1.5

2.3

0.85
0.061
0.00L6

2.015




TABIE 3
IRDL - MARSHALL ISLAND RESURVEY - 1956

Results of Analyses Performed at HASL

ND PIANTS

Total Activity sr90 T gslld? Ca %
HASL # NRDL # Samplig location Organism Tissue C-Date d/m/gram® d/m/gram* d/m/cram*  grams/gram* . S. U, g sc70  csl)7
3437 521 Rongelap  Cocomut Quter & ImerShell  L-17-56 26%0.7 0.22 ';0-01 0.,00022 hsot 21 0.85
itk L-17-56 43t1.7 0.11 =0.10 19 #2.7 0.00020 *  260%*230 0.26 N
3438 523 Rongelap Coconut Outer Husk L-17-56 T1t1.7 . 0.00038
Inner Shell Li-17-56 26£0.7 0.1, $0.06 0.00013 1802210 n.52
Meat and Milk L4=-17-56 99t2,2 0.047-0.039 0.00001 214031800 0.0L8
3439 525 Rongelap Coconut, Outer Husk L-17-56 66%1.7 0.70 20,04 0.00085 375% 21 1.1
Inner Shell L-17-56 35%0.7 0.081-0.071 0.00015 hst1s 0.23
Meat and Milk L-17-56 87t2.1 0.08020,043 0.00020 186 98 0.0%h
. 3513 752 Utirik Coconut Entire L-17-56 51£2.0 2.7 0. 0.0096 0kt L,7 5.3
o 35U 803  Likiep Coconut Entire L-17-56 10£0.7 0.046%0.02 0.00031 61 29 0.LS
|
3Lkl 535 Rongelap Pandanus Entire L-14-56 h2t1,9 0.26 L0.11 16 3.7 0,00010 11802500 2.62 38
;:} 3Ll2 536 Rongelap Pandanus Entire b-14-56 30£1.5 £0.16° 0.00010 $730
:{) 3“17 558 Rongelap Arrowroot Entire L-1h-56 lost lost
\ 56 856  Gegen Arrowroot  Entire L-l-$6 300kl 3.6 0.5 25 5.4 o002 wtsT 1.2 33
A 376 580 Entaetok Arrowroot Entire L-14-56 180%3.8 1.4 20.82. sy *1.6 0.00060 10502620 0.77 30
~ _ .
< 3492 726 Eniwetak Arrowroot Entire Li~14-56 67%2.1 0.20 0.06 17 *0.6 0.00060 1552 L5 0.30 25
%\ 3505 67k Sifo Arrowroot Entire L-1h-56 5912,2 0.19 20,03 36 1.0 0.0026 32¢ 5.2 0.3 61
T 3519 756 Utdirik Arrowroot Entire L-14-56 26%1.6 0.22 20.06 17 2.8 0.00003 3300%910 0.8, 65
~ 3%u1 807  Likiep Arrowroot  Entire L-1h-56 P11 %0.1) 3.8%2.1  0.00070 85 52
<
- # Weight as received at HASL
<

(W

A
W
b}



SOIL
C-Date Total Activity
HASL # NRDL # Sampling Location Depth Total Activity d /n/gram®
3L82 605 Eniaetok ly-21-56 652 )45
3483 608 Eniaetok 4-21-56 hl
34L31 600 Eniaetok li-14-56 2902 14,0
5Ly 819 Likiep L-21-56 <53
3548 814 Likdep 4-21-56 £65
1
o usL 734 Eniwetak L-21-56 61
3193 728 Eniwetak hi-1h-56 3000 93
3463 847 Gegen L-21-56 120t 69
3462 8L2 Gegen h-1k-56 69400470
3530 768 Utirtik 4-21-56 <73
3523 762 Utirtk L-14-56 1600 92
2507 €82 Sifo L-21-56 £57
3506 676 Sifo l-14-56 620% 79
-
Q

NRDL -~

YARSHALL ISLAND RESURVEY

TABLE U4

1956

Results of Analyses Performed at HASL

Sr90

cs137 Ca

d/m/eram* d/m/zran* grams /gran® S. U.

€0.42
1.620.042

20 0.8

£0.47
1.2%.11

£0.58
80 t1.h

1.0%0.L8
1640 2.4

3.4%0.72
L9 t1.3

<0.55
28 1.0

0.318 £0.60
0.286 2.620.67
0.314 29 4.2
0.335 £0.684
9.275 2.01.2
0.369 . " fo.m
0.347 ‘10h *1.8
0.3u8 1.3%0,63
1535260 0.305 2hio %3.€
0,342 L.620,96
0.281 79 t0.21
C.355 <70
0.353 - 36 1.3

# Weight as received at HASL.

% 5r

90

6.9

2.7

0.84

2.2°
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BASL #

3us7
3480
3526
3527

3528

3520
3547

258
359
3078
3497
3509
3525
3516

- cy[ -

3460
3u61
79
3496
3510
352k
3545

WX
o
§

WATER
NRDL # Sampling Location
sL3 Rongelap
599 Enisetok
85 Utirik
787 Utirik
788 Utirik
757 Utirik
830 Likiep
1003 Rongelap
1036 Gejen
1007 Eniaetok
1028 Eniwetak
1023 Sifo
1030 Utirik
1032 ' Likiep
1002 Rongelap
10% Gejen
1008 Eniaetok
1027 Eniwetak
102k Sifo
1029 Otirik
1031 Lildep

# Sample directly plated

NRDL -

TABIE 5

MARSHALL ISLAMD RESURVEY - 1956

Type

Well or Cistérn
Lens
Well
Well
Cistern
dell
Well

Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon

Ocean
Ocean
Ocean
Ocean
Ocean
Ocean
Ocean

Results of Analyses Performed at HASL

C-Date d/m/1
Total Activity Total Activity

* -
5-8-56 2500232 1530432
5-8-56 56023
5-8-56 37215 £20
5-8-56 3115 £19
5-8-56 L3%20
5-8-56 2820
5-8-56 18216 £20
5-11-56 €26
5-11-56 £21
5-11-56 " <20
5-11-56 219
5-11-56 £20
5.11-56 9
5-11-56 £20
5-11-56 u9*18
5-11-56 €18
5-11-56 223
5-11-56 25419
5-11-56 <19
5-11-56 £21
5-11-56 L5+19

#% Sample scavenged with Fe(G!)3

sr90

a/a/y

590£21

c’137
d(m(l

310£20

130412
wd 5.2
35416
k918
272 1.6
34213

352 5.4
22016
322 5.4

2h%10

31%10

W2 2.2

392 2.2

L1t 2.2
L3t 3.0

g sr90

g cs137

2l
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HUMAN URINE
NROL # Sexpling location

] Utirik
1 Teirak
b Utirik
Utirik

10 Utirik
1! Utarik
2 Utirik
3. Otirik
8 Otirile
u Utirik
L Likiep
1 Likiep
8 Likiep
4 Liktep
s Likiep
3 Likiep
F Liiciep
7 Liktiep
10 Likiep

9 Iljuro“'

40 Majuro
36 s juro
26 Majuro
76 Ma Juro

CONTROL

Control

Control

Control

Control

Collection
Dats

2-11-56

2-29-56
2-29-56

Py

€=CY=>0

| 2-29-86

2-29-56
3.26-56
June 1956
June 1956
June 1956

June 1956

TABLE 6

NEDL_MARSHALL ISLAND RESURVRY . 1956

Results of Analyses Performed st AASL

tame rY
Tonika L
W 1ten 2
Isso 12
Kramer 27
Elas 22
Deodor 5
Allick 16
Kai [}
Jamn) 16
POOLED

Likimento

Matilna 3
Alm 8
Nels 1
Neork 26
Joden 13
Tiara 35
Wine 45
POOLED

Billlet 2
John n
Jekras [
Irojl 13
Norrio n

(pooled ssmple col-
lected at HASL)

(poolsd sample col-
lscted at HASL)

(pooled sample col-
lected at HASL)

(pooled sample col-
lected at HASL)

(pooled sample col-
lacted. at HASL)

Total Volums
Received

190
250
570
Lho
135
180

160
225
235

L
O

190

C-Date Total Activity
Total sctivity d
-
3-25-56 4800210
3-25-56 24002280
3-25-56 33602320
3-25-56 33202300
3-25-56 76002240
3-25~56 LLoo*280
3-25-56 82002360 1704100
3-25-56 2200%320
3-95-56 booho
3-25-56 76002 320 £100
3-25-56 Wi0o2320
3-25-56 bhoot3y2o -
3-25-56 14600=320
3.25-56 Looot210
3-25-56 LBoot320
3-25-56 98002360 600100
»25-56 29202280 €100
3-25-56 88002320
3.25-56 9200£360 €190
3-25-56 26002240
3-25-56 2h00%2h0
3-25-56 31602200
3-25-56 - 2200t2L0
3-25-56 1360280
42502250 100

« Direct plating
#s Carbonate precipitation
sa% Rongelsp natives

e e e

8y

6.8%1.4

5.3%0.3

b.T720.7

1.6%0.k
1.420.2
1.9%0.2

1.0%0.2

cald?

=~

2540263

1487223

2862245

&



HASL #
3326
B 3327

3328
3329

NRDL #
1636
1637
1638
1639

Type
Spider
Spider

Scorpion

Scorpion

NRDL MARSHALL ISLAND RESURVEY

TABIE 7

1956

INTERLABORATORY COMPARISOHN

HASL¥
520 10
2180 29

233104290

9800%120

Viet weights furnished by NHDL
HRDL results forwarded by phone to I. B. Whitney
from S. Cohn on April 2L, 1956.

Total 4 Activity
(d/m/gram-wet)

HASLY

570% 11

2Loo 32

25600%300

10800125

NRDL®

877
2965

29700

11,250

Total ¥ Activity
(d/m/gram-vet)
- NRDL
378
1605
9150
L6LO

# Standardized against KIO

T Stendardized against sr90- Y90

o Standardized against sr90- Y90

(Snail Solutions Prepsred azt NRDL from Specimens Collected on Gejen Island) .

Sr9o

(d/m/gram-wet)
HASL NRDL

L.L*0.39
1.3%0.34

1.1%0.4
1.5%0,58




FISH
) Surgeon

Damsel

Butterfly

CRAL

SNAILS
Spider
Scorpion

Coconuts

LAND PIANTS

-EI -

Pandanus
~J Arrowroot

o SOIL
xR LAND WATER' "
~~— Tell

\od Cistern
o

Outer Husk

Inner Shell

Meat and Milk
Mk

52
37

35

71366
26;35 } %

98;87
L3

h2; 30
lost

1500

L9
€26

NRDL MARSHALL ISLAND RESURVEY

TABIE 8

TOTAL S ACTIVITY - d/m/gram*
L4

Enjiaetok Kabelle
120
200
180

2903 65; 441

560

£23
£20

Ge jen

230

3o

520; 2200
23,000; 9800

300
69,0003 120

£18
€21

1956
Eniwetek Sifo
3
20
95
61 59
3000; 461 620; 457
25 219 .
419 €20

Dtdrik

22; 18
U; 22

£18; 21

51

26
1600; $73

$20; €19; 28
L3

€21
<19

# Weight of material as received at HASL

w# Samples scavenged with F‘e(&!)l3

£15

10

7.3
£53; $65

$20

LS
420
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FIGURE 1
LAYOUT SKETCH OF PORTION OF MARSHALL ISLAND
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NRDL MARSHALL ISLAND RESURVEY - 1956

SELF-ABSORPTION CURVES

FIGURE
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