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BROOKHAVEN N4TiOtJ4L M3ORAQW 

June 22, 1975 

Dr. William L. Robjsor, 
L-452 
Lawrence Livtrmore Wortitoq 
P. 0. Box BGE 
Liver-more, Caiifor:,ii +S55: 

Dear Bill: 

The enclosed tab:=:s present dosimetric and body, burder. informaticn 
on former Bikir.i resider,ts. Net external exposure rates (background s..&- 
tracted) were oktainr5 frorr "External Exposure Measurements at Bikir.i 
Atoll”, N. A. Greer,house et al ., B!:1. &sort (ir, press). Losimerric mo5els 
were outlined in several infc,rmal resorts and are available upon request. 
Input data were obtained from “h’nalr Body Counting Results from 1974 to 
1979 for Bikini Island Residents", R. S. Kiltenberger et al., BKL Report 
(in press) and from un ublisj,ed bioassay results. NeK information on the 
long term removal of 157 Cs is being derived from replicate counts of 
former Bikini ans done in January and Kay 1979. This preliminary informa- 
tion is aiso inciujcd, but WE koaid like to corroborate these results with 
urine bioassay data w:._c;: ~;i;l r.:_ L+ availtile for several more weeks. 

If you b,ave arj) questior:s or nee2 additional information, please 
contact me at M'S 666-4237 or Bat Kiltenberger at FTS 666-2503. 

. . Sincerely, 

49 

N. A. Greenhouse 
NkG/lm 
Enclosures 
cc: E. Lessard 

R. Kiltenberger 
3. Naidu 
T. McGraw (CBS)/ 
B. Wacholz (EV) 
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1nd;vldual Dosimetr; Data for Bikiniws - Exy.lanatlcr. 
of Colw. Headings 

Colum. 
-. 

Iten' or Derivei Quantity Measured Quantitt? Co!lvnents 

1 

2 

flamf 

ID Number 

3 Residence interval 

4 
50 

Sr and 
90 

Y Bon? #arrow Dose 
Equivalent. During and Post 
hrsldence Interval 

5 
137 

cs + 
137m 

ba Dose Equivalent 
During an2 Fast Rtcidence 
Interval 

Net Exterr,al Dose Equivalent 
During Ris~derrce Interval 

Total Bad) Dose Equivalent 

Total Bone Earrok Dose 
EquiveleEt Durrrig and Post 
Res1der.w Ir,:erval 

Urine Activity 
Concentration 

Bojp Burden 
MeasuremerIts 

External Exposure 
Rate Measurements 

Personrl Xntolviei; 

Br;L Medical Dept. 
i SaEF Div. Records 

Three Compartment 
Model, Constant 
Continuous UFthke 

Two Compartment 
Model, Kcnotonici>i~ 
Increasing L&take 

Assumed Living 
Pa:terns 

sun cf co3umns 
5 and 6 

sun; of Columis 
4, 5 anC 6 
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INDLVlUUAL DOSIPLETKY DATA FOR BIKWlANS 

90 
Sr 6 g”Y 

a i 
Bone Marrow 

137 cs + 137mf3* Nat External Total Body Total Bone blarrou t? : 
LJOW Equiv. bsr Equiv. Dose Equlv. Dose Equiv. Dose Equiv. During a 

ks idewe During 6 Post During &I Post During bsidence During 6 Post and Post Residence / 

ID lntrrval Krri idrnce ht. Kesidrnzt: inc. Interval Residence Int. lnterval 

Null.b~ I- Scati mltrm 1lIlkIl~ mKd2m mkcm mKdm 
/ 

6001 7.3 130* 480 950 1400 1600 

6127 7.3 39 5&w 950 1500 1600 

6131) .7:! 49 zoc) 94 300 300 

6076 3.3 9.9 ‘)OO 430 13w 1300 

dL3 4.3 77* 

bill .&IO 7.7 15U 

6097 4.3 51* 430 

, 

6115 7.3 97 

.- ’ blO9 4.3 51” 
_- 
- 4 

1.4 

tJc)o 

760 

240 

!JLll lI!W 

O’J(l 1100 

ll)lI 250 

520 950 

BAO 1600 

520 760 

1200 

l.iJ! 

260 

1000 

1700 

810 

i 



INDIVIDUAL DOSlMETKY DATA FOR BlKINLANS (cont’d) 

90 
Sr 6 g”Y 

Bone Marrow 
137 cs + 137%* Net External Total body Iota1 Bone Marrow 

Door: Equlv. Dose Equiv. Dose Equiv. Dose Equiv. base Equiv. During 

ltesidtmce During 6 Poot During 6 Yost During Residence During b Post and Post Residence 

interval Residence ht. Residence Inc. Interval kesidence 111~. Interval 
. . 

0091 6.3 74* 550 760 1300 1400 

. 6132 2.3 62 1200 300 1500 1600 

6046 2.0 27 400 240 600 700 

6Obl 6.3 65 630 760 1400 1500 

6066 

6070 

6118 

6117 

6128 
I . 

- 

6122 

3.3 

10.3 

6.3 

6.3 

7.3 

10.3 

59* 

185* 

42 

110* 

130* 

86 

400 

870 

420 

610' 

810 

380 

4:!ll 

130) 

8?1, 

820 

950 

1200 

830 895 

2200 ?I.i. I 

12GO 1300 

1400 1500 

1800 1900 

1600 1700 

- -4 

‘1 ,. 



1NlJlVI~UAL DOSlW:TKY DATA FOR BLKINIAKS (coat ‘d) 

90 
Sr 6 g”Y 

Bow Harrow 
Dotit! Equiv. 

a 
137 

cs + 137mia 
crl 

Net Exrernal local Body 'local Bone tirrol; 0 

Dose Equiv. Dose Equiv. Dose Equiv. hose Equiv. During A 
‘He:sidrnce During b Post During 6 Post During Krsidcnce During 6 Post and ?ost Residence 

1D 1litltVdl Hubidrnce lut. Ktrsidrn-_e Inc. Interval Kesidrnce Int. 1 nterval 

Numbti I- Year5 n&cm mkem ml&m mkr 111 InLll: 
- 

6015 1.7 31" 

6030 3.3 39* 

6129 4.3 51* 

6027 3.3 39* 

6010 7.3 86* 

6105 3.3 39* 

150* 6633 8.3 

6007 

, 

6008 

.88 

4.3 

1.0 

15 190 110 300 

77* 850 560 1400 

18* 220 130 350 

650 220 870 

1200 400 1bUO 

330 520 &SO 

760 400 1300 

111)O 900 2000 

1100 4O,.I 1500 

900 1lOIl ;1Olh.l 

900 

1600 

900 

1200 

2100 

15?j, 

2100 

310 

1500 

370 



WDLVlDUAL DOSlwTHY DATA FOH BlKlNlANS (conc’d) 
z 
=d 
U. 

2 

90 
Sr 6 9oY 

8’ 
137 cs + 137mba Net External Total Body Total Bone Marrow L1. 

Bone Nirrrou 
Dow Equiv. Dose Equiv. Dose Equ 1~. lhsr Equiv. base Equiv. During 

Hrsidrnce During 6 Post During 6 Post During Residancr bring A Post and POSL Rrsiddncr 

1D Interval Hetiidence lnt . Kesidellze Inc. Interval Rrsidcnce lilt. lntkrval 
Number Years mkm mKrm mKcm mlccm 

“, mlicm _- 

863 4.3 120 620 

6086 a.3 240 990 

6069 8.3 

6073 

6072 

6119 

864 

966 7,: 3 

, 6059 . 
. e. . 

6124 

-_ 50 

7.3 

1.0 

7.3 

7.3 

1.3 

.88 

150* 

130” 

18* 

130* 

130* 

130* 

15* 

IOh 

580 

490 

330 

730 

960 

1400 950 2300 

240 160 

180 110 

400 - 

390 

600 1300 1300 

1100 2100 2300 

1100 1700 1900 

95.1 1400 1600 

130 460 480 

9scl 1700 1800 

950 1900 2000 

2500 

410 

400 



1NDlVlDUAL DOSLMETRY DATA FOR BLKlNlANS (cont’d) 
!3 
z 

8 

ID 

_ 

% 
90 

Sr h ‘OY P-7 
Bone Marrow 

137 cs + 137%* Net External Total Body Total Bone Marrow o 

Dose Equiv. Duse Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During Q 

krs;idrnce During 6 Post During 6 Potit Dur in& kesidence During b Post and Post Residence 

interval Residence ht. keuidrnze lnt. Interval Residence Int. lnterval 

Ytrarb- - mkf2m mhrm InRem mHrm ml&m - 

6058 5.3 63* 550 

6036 .b4 7.6* 260 

6110 a.3 9a* 

6051 5.3 63" 

6092 6.3 74* 

6080 .&a lOA 

bhl 2.3 27* 

6103 3.3 39* 

. 
6028 

. 

1. 6044 

-_ l * 

513 

5.3 

63* 

450 

520 

1601) 

200 

1100 

1200 

1200 

63* 1600 600 

too 

77 

1000 

600 

800 

1lU 

2&J 

400 

600 

1200 1300 

340 340 

1400 1500 

1200 1200 

2400 2400 

310 320 

1400 

1600 1600 

ltlO0 

2200 

1900 

2300 



lNDlV1DUA.L DOSLHETRY DATA FOR BlKINIAfJS (cont'd) 
3 

,'. 2 

g"sr b g"Y 
3 

Bone Harrow 
137 cs + 137mea Net External l’otal body Total Bone Harrow % 

Dose Equlv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During 8 

lkbidwce During 6 Post During 6 Post During Residence During 6 Post 
ID Interval Residence lnt. Residence lnt. Interval Rrs idence Inc. 

;;;,',;I; Residence Q 

Number sedrti mkam mkem mRem mliem mRcm 

6062 4.3 51* 540 520 1100 1100 

bO34 7.3 86* the 900 1806 1900 

t)bS 7.3 Bb* 430 900 1300 1400 

6050 2.3 410 300 710 740 

6009 4.3 1600 600 2200 2300 

6049 2.3 

27* 

77* 

41f 1600 1900 1900 

6062 .55 lo*. 510 

1300 

1500 

1500 

72 

210 

580 590 

6014 1.6 1500 1500 

. 6012 

, . 
*- , 6016 . 

713 

7.3 

29* 

130* 

130* 

950 2400 2600 

950 2400 2600 
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t: 
t3 
u 

0 0 

. t; 



ID 

Numk r 

6113 4.3 

6060 2.3 

6032 

6123 

3.3 

4.3 

6098 3.3 

6065 4.3 

6006 .55 

6018 6.3 

6126 2.3 

6003 8.3 

6114 1.0 

l.NDlVIl~lJAL LWSiMUKY IIA’XA FOH BlKlNlANS (cout’d) -_ 

f3’ 
.2. 

90 
Sr d 9oY 3 

Bone Harrow 
137 

cs + 137mJQ Ner External Total Body Total Bone Harrow g 
4 

Dove Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During w 

Hcb;idence During 6 Post During 6 Post During Residence lhring 6 Yost and Post Residence Q 

lllrerval Residence Int. Hrtiidanze Inc. Interval Residence Inc. interval Q 

Years mkm mHem mltem mtka: mRem 

19 360 

27* 510 

39* 960 

50* 480 520 

39* 320 

130 390 

lo* 130 

150 1100 

45 1100 

250 580 

12* 170 

520 

260 

400 

:, 00 720 760 

.20 

72 

820 ,’ 

300 

1100 

120 

8&O 

790 

1400 

1000 

910 

200 

1900 

1400 

1700 - 

290 

9QO 

820 

1400 

1100 

1 l.Ioo 

210 

2100 

1400 

1900 

300 



INDlVlDUAL DOSlMETRY DATA FOR BLKINIANS (cont’d) 

w 
90 

Sr b “Y 0 

Bone Harrow 
137 cs + 137mkh Net External ‘rota1 Body Total Bone Marrow cs 

Dose Equiv. Dose Equiv. Do&e Equiv. Dose Equiv. Dose Equiv. During 

HCS idenct? During 6 Potit During 6 Post During hesidcnce During 6 Post and Post Residence 

1D lnrerval Rrfidrnce ht. Residence ht. lncerval Residence ht. Interval 

Number Years mWem mkem ml&m mktrm \ mRcm 

6064 - 7.3 tl6* 400 900 1300 1400 

6023 4.3 77* 990 560 1500 1600 

6131 b.3 110* 950 820 1800 1900 

6011 6.3 170 550 020 1400 1600 

6061 .97 12* 490 120 610 620 

6133 7.3 13w 1900 950 28U1 3000 

6048 .55 6.5” 590 72 66i 670 

*‘J’lreue vrrluee acre derived from average male or average female dally activity ingestion rates for Sr-90. 
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Ill I -- 

6l9u 

6205 

6211 

6219 

6219 

6220 

6221 

6223 

6224 

6226 

Dudy Burden flata fur Wwl-Itvdicrl~YryirLerrd Adult hale Prior kridrarta of I)ikimi *loll -_-_-_ __________ ___--- ____. -_ -.-- 

&a - 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

*ye2 

hL! 

19 

42 

19 

56 

30 

2b 

53 

66 

45 

18 

Hri~ht 
f cm) --- 

166 

110 

lb3 

I!48 

173 

lb6 

115 

152 

158 

164 

Yra Yr* 
Ur i&t 0” off 

.o -__ Bib rtri Bihini _-_-_ 

51 0.25 2 

81 6 4.5 

55 I 3 

12 2 10 

60 2 9 

66 2 9 

n2 2 9 

b5 ’ 2 day. .Ul6 
nay lb, 15, lY?Y 

55 2 drya .Olb 
nay lb, IS, 1919 

59 2 Yt 3 

tta 1979 
hlc, 

RumlIt 
nCi k& -_-- 

6.0 

mJL 

ttUL 

)(uL 

HOL 

6.2 

99 

I20 

WL 

0.22 

WL 

MDL 

r(uL 

HDL 

tWL 

0.16 

3.7 

6.4 

WL 

I69 

lb1 

lb5 

139 

117 

146 .‘, 

I?7 

. 

, , 



II- .- -_ _ _.._ _ 

JD # 

6J3b 

bJ34 

(II53 

6168 
. 

61 lb 

6180 

b182 

SD& $J - 
I( b8 

w 20 

II 23 

n lb 

Y 52 

Y 22 

w 1I 

113 

161 

bl 

53 

Yrr. Yra. 
on Off 

Bikini Bikini -- -- 

4 

3 

1 1.42 

1 I .Q 

6 

4 I 34 J.J I41 

b 0.42 1220 45 122 

January 

I919 1919 
‘3’C. Potauium 
hrult Ycnult 

nCi Cram - w_ .- _,--_ _-_ ._- 

8.5 0.31 JbC 

2.8 0.10 165 

5.8 0.21 I 70 

2 .G 0.089 101 

I1 0.63 158 

HDy 

1979 1919 
J 31~. Potameium 
IkewIlt flcrult 

nCi kh_ CzE_ ._ __ -_. 

__ _- _- 

5.4 0.20 146 

WL IUIL loo 

-3 
620 23 131 G*ISbO 



1u b 

bl31 

b119 

b140 

bl44 

6152 

6155 

6160 

blb5 

bl I5 

my bwdan Data of Nun-HeJicaILy beyiatrred Adult Pculc Prior Yeaidantr of bikini Atoll -a--- 

8kiaht Yrirht 
(cm) (km) 

Lb1 b4 

140 38 

14b bb 

150 44 

157 59 

155 bb 

153 55 

142 bU 

155 63 

151 55 

w 41 

Ire. 
Lht 

bikini 

0.33 

_- 

0.11 

1 

1 

6 

6 

_- 

_- 

4 

3 

Yr*. 
Off 

bihini 

4 

3 

0.42 

0.42 

I .42 

0.42 
I 

0.6) 

1.5 

__ 

I 

2.5 

Jroumry by -- -- 

1919 1979 1919 1919 
1 NC, Potmmsiur ‘3’C. Pocrrmiur 
ammutt nmmult berult Yemu It 

nCi w_ Cram uCi -- ‘X Crmrm _I__ _-e 

3.0 0.14 113 1.7 0.063 112 

2.1 0.016 89 _- _- ..- 

21 1 .o 94 8.6 0.31 94 

31 I .4 105 13 0.48 a9 

2.4 0.089 123 3.9 0.14 111 ; 

390 I5 120 I50 5.6 96 

360 13 67 140 5.1 81 

b.6 0.14 76 __ -- _- 

II u Cl 90 5.2 0.19 9r 

a.5 0. )I 105 4.b 0.11 lo’* 

2.1 G !O 14 3.4 0.13 19 

q.bL,P 

0‘/ ,: w-3 

, 



--- --- _ 

. 

ID # -- 

6181 

6109 

6201 

b222 

Body Burden Dau of Mm-Medically lkuiaterad Adult female Prior kridrntr of Bikini At& ----- 

n. 1979 

Yrr yrr i 3lC. 

*Ye lk i&r Ycisht 01, off Rrrult 

* (_yr, (4 (br) bikini Bikini nCi w - __ -_-- 

I II 152 51 0.019 I I.6 0.059 

I 21 I55 _a 2.5 1 1.9 0.010 

I 32 1’51 13 3 5.5 tlDL NDL 

t 39 I56 66 2.5 3 nDL IQ)L 



- 

III 4 

6156 

6164 

6169 

6112 

6110 

61U 

6119 

b111 

61 lb 

b113 

b111 

6170 

6Lb2 

b151 

615a 

Lady harden Data for Non-HedicaLLy Rrpiarerrd Adolercentr and Qaildren Prior Eraidentm of Bikini Aloll _----._-e--m_- 

Au* 
!rr) 

9 

5 

14 

10 

II 

12 

8 

.b 

8 

13 

6 

13 

12 

5 

6 

8 

5 

Height 
(CD) 

13U 

85 

IO 

130 

I51 

139 

115 

103 

1c4 

ICI 

96 

140 

147 

106 

103 

120 

99 

Ue ight 
(r&l 

34 

15 

46 

30 

33 

35 

22 

Ill 

24 

41 

15 

43 

50 

20 

20 

25 

L9 

Yrr . 
on 

Yahini 

b 

__ 

7 

1 

4 

_a 

z 

__ 

__ 

3 

2.61 

1 

__ 

4 

4 

4 

4.3 

Yrr. 
Off 

Bihini 

1.0 

1.5 

1.0 

1.0 

1.0 

1.61 

I 

b 

6 

0.42 

1 .o 

I .o 

1.5 

1.0 

1.0 

0.42 

0.42 

January IlAy 

1919 
‘3’c. 
tlewlt 

nCi _!a_ 

2.0 0.074 

8.0 0.30 

1.2 0.044 

2.8 0.10 

2.0 0.016 

I .o 0.031 

I.2 0.044 

CWL WL 

HDL MDL 

4.0 0.15 

6.0 0.15 

2.0 0.10 

5.0 0.19 

1.2 0.21 

3.5 0.13 

4.0 0.15 

L .6 0.059 

1919 
Potroaium 

BeauI I 
Cram -_- 

53 

60 

IOU 

40 

46 

lb 

tUJL 

tl(DL 

NIIL 

33 

lb 

58 

. 36 

32 

32 

42 

31 

1919 
’ “C. 
nemult 

nCi kfbq 

3.4 

we 

I(uL 

1.9 

I.7 

)(oL 

)(DL 

WL 

)(uL 

HDL 

I.1 

1.8 

__ 

NDL 

1.2 

1.5 

HDL 

0.11 

__ 

M)L 

0.070 

0.062 

HDL 

S.1.L 

MDL 

HOL 

b 

‘.I 

II ul 

NIIL 

0.064 

0.056 

wlo 

1919 
Potaarium 

Irault 
Cram -- 

*“59 

__ 

120 

74 

IO 

14 

59 

36 

38 

48 

41 

11 

-_ 

54 

46 

40 

52 

I 

-,_ 
1 

c 



_ _._. - . _ 

ID # 

6200 

6202 

4201 

62M 

6225 

6203 

4204 

6212 

6213 

6217 

Body Burden Date for Non-kdicelly Rr~irterrd Adolercrntr and Childleo Prior Reridentr of Bikini Atoll _----__ --- 

*re lkiyht Yci&t 
Irr, (cm) flu) 

14 J55 43 

6 LOO 19 

12 138 35 

JO 136 31 

JJ 125 25 

5 92 I5 

5 104 21 

14 I51 50 

JO J21 25 

10 126 25 

Yr* 
On 

Biltini --- 

I 

5.3 

4 

4 

5 

4.3 

1 

1 

I 

2 

Yra 

off 
Bikini 

.)I 

.12 

4.5 

4.5 

1.33 

.12 

.I2 

3 

3 

9 

ne 1919 
r a’,. 

lterult 
nCi ‘h -___- _ 

II0 4.J 

1.8 O.Obl 

twL HDL 

)(uL IfIlL 

WL MDL 

fwL WL 

1.1 o.wo 

HDL WL 

WL WL 

IWL WL 

Hay 1919 
Pof aee ium 
Reeuit 

Cram e-.-e 

111 

53 

1Y 

76 

53 

54 

51 

13 

56 

44 



Jmurry by --- 

1979 1979 1979 1919 
f 31,. Potwaium 1°C. Potarrium 

4= Height Ueiyht Pew1 t Ieeult naws1t krult 
&I (yr, - f cm) AU nCi kBq CIA_ nCi es- Gram --_ _ --- - 

I 12 138 32 2.1 0.10 63 1.5 0.056 112 

I 10 126 26 2.1 0.085 52 1 .o 0.031 12 

I b 104 19 1.2 0.044 SL WL l@L 35 

n 5 II0 II I .o 0.037 46 we __ -_ 

n 5 IO4 2() __ _- we MM. IOL 22 

? I4 166 k9 __ -- __ 2.9 0.11 I01 

P 6 Ii3 23 -- _- __ 1.1 O.WIl 61 


