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You.:;: LETTER OF DECEl1BER 1 , 19 7 8 

JEC 19 1978 

!lavi:1g the benefit of your thoughts on the feasibility of carrying a 
helicopter aboard Liktanur II was ITluch appreciated. I concur tvi th 
your recommendations and have already acted upon them. Should future 
DOE program needs dictate the need for a helicopter 1-1e will again 
review the matter. !iUh'ever, for nc:-1 it is in abeyance. 

As ~o the long range medical progra~. we are keenly interested to know 
its :..:.Ztimate scope and dJ:rection. :·au, I'm sure, r-:ill be interested to 
knc;,- tho t DOE plans to ;:eep the 1-Jid-?acific Narine Laboratory on 
Enc;:et.:ak operating on a full tim'":!, stand alone, basis after the Cleanup 
and .'°ehabili tat1:011 war.!.: is finished (f,pril 1980). Present planning is 
tha~ ~he rurn-1ay 1.-1ill rcma.tn. Giver. :.:hese factors h'C envision a c;ooc: 
bas.:.c arrangement.: for both the rr:c~6ica1 and environm:=nt:al '-'Ork r:hat 
surc.:.y must continue a c that atoll for many years to come. As you said 
in '.-'O~ir letter, a huge factor in our mutual planning for the future will 
Lie :'ina.1 decisions on Bikini and Er:e;,-etak resett]ement:s. Logistical 
~;uv::c:·t Ll:Hju1.r.ements mo~1 reasonabl'::' :.>e assumed to be a hy-producr: of 
those rJec.isions. 

I'ri like to turn no:v to the DOE Pcsc:arch Vessel L.iktanur .T.T ancJ its use 
in SCJ,"Jport of our Paci;_'ic programs. Particularlt; I h'ant to touch on 
the ::e.Iationships het:•een DOE orqani:c:ati.ons and U. S. Oceanography, 
another subject rvhich obviously causes you some concern. PASO tv-ill 
2ssiqn a senior staff mc>mber (Harry Bror·m) to embark on the January 
voyage of Liktanur II as DOE Representative. h'e h 1ill make every effort 
to insure that this .first voyage :vith U.S. Oceanography 1:s successful 
ancl to that end, Harry h'ill assume admin1:strati1,e responsibility for 
i:he ·:oyage. The BNL Party Chief will of course have comp.lete control 
of t.-~e medical program. The WE representative w.ill int:erface with 
U. S. Oceanography to insure that all necessary support is proviclecl in 
support of the medical program. Depending on many factors involved in 
this :.1ission, DOE may designate a representau: vc to he aboard future 
voyaqc:s. Nr. Bro:vn 's assignment to this initial trip on Liktanur II 
has :.:cen coordin,1ted and concurred i!l by Mr. Gates, anrl Nr. Ray in 
Neva.ca, ci nd through Mr. Ray 1,;1: th Dr. eiey zen. 
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,·:utual resoonsihili :2es and authorities »iill be clc-a::l~; defined :>'i thL-: 
Lhe 9eneral _:_-:_:-ar~:'?h'C::.:: outlined .=bov2 and in cor!.'-JOnc.nce h'i th our sub-
:.:::;ntract t·1i t..h !._}. :_~. :;,c:eanograph~l. The Ce tails ;.,rill 2;,e discussed ivi th 
~~ou and !·Jr. ·-:Jtte.::::::2.---:: both f~ere _in h'o:1olul~1 prior co your tr,_ip to l1aju.:·c, 
and on K;~rajal ei:1. I~ spite of some of the problems chat have arisen 
luring a dif_:-icuit :-~.-~d hectic [)re-contract period, T um opti;nistic the: 
Otterman >·.rill ;,•or,:: :·:ith us and ])e ,::n asset to IXJE eL"orts in the Narshc.lls. 
It is my job tc cie-.·elop the necessary st.n1cture a.'ld giu:delines to see =hat 
::hat occurs. 

" very much look ~'cr;·:ard to discussions 1.;i t:h you and Nr. Otterman as your 
schedule permics 1,-j:en you get to Honolulu. 1111 of us share your interest, 
enthusiasm and initiatives in the continuation and success of BNL's work 
for the IXJE in the .'·'.2rshalls. 

OP-1001 
iiUB: idh 

cc: M. E. Cates, Xanager/NV 
Roger R2y, APO/~V 
R. 1·1. 'l'aft:, .. ·i:.</i'E&B/NV 

Dr. rv. :!. :·/cy:u"'n, L'OE/JIQ._ 

,Joe I>:=al, L'OE/i!Q 

.. -.· .. _ ~ -

Best regards, and a 

fy 

Director 

lidau to you all, 

() 
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TABLE 1 

THYROID TU~~R RISK VS DOSE 

6 
(Cases/10 /rad/yr) 

Children 

(Age L 10 aL exposure) 

Tl1yroid Dose 
Ave ragt:'. 

1010 

382 

(JJ 

317 

335 

20 

100 - 300 

HENICN"' 

33 

L,O 

29 

---------

61, 

21, 

CANCER 

2. Li 

9.5 

3.5 

5.5 

'2. 2 

0.5-1.5 

Adulcs 

(Age "7 10 at exposur..:) 

Thy mid Dose 
/\vcrag<:; llElll(;~~,_ 

--· ----·------

379 16 

135 lL1 2 

JO 8 

139 l L1 

20 - 1000 1.3 (all LJges) 

C.l\tlCYI: 

6. !, 

2(1. 1, 

J O. 5 

*Corrccced for control incidC'.DCe-

RPference BNL-21924 - Summary of Thyroid Findings in Marshallese 22 Years After Exposure to 

raMoactivc fallout ·· Rohc~:;n~ ~==
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3. Use of film badge data at Rongerik to quantify the fallout building curve­
upslope and do·wnslope, and to extrapolate this information to Rongelap and 
Utirik. 

4. Determine the S/y ratio and thus evaluate the contribution of S dose in 
estimating the y depth dose; for example, the 8 activity dose due to 
Neptunium-239. 

5. Plot all the available data on external radiation and determine decay factors. 
The question to be raised will be: Do the data result in a curve similar to 
the estimates T-1.5 relationship, or does it exhibit different values, such 
as T-0.83, T-1.2 due to weathering or other factors? 

6~ Examine the question on internal dose estimations from, urine analysis, 
food ingestion, inhalation and data from animal studies. In this process all 
available information on diet and lifestyle would be compiled so as to derive 
realistic dose estimates from external and internal sources. 

7. Examine other studies done elsewhere on the thyroid nodules, for example; the 
Chicago Group Study, and also the use of 129I to determine the early thyroid 
doses. Historic samples collected soon after fallout will be used in determin­
ing the 129I concentrations. In addition, 99Tc would also be determined since 
it is known to be retained in the ~hyroid gland. If possible, excised thyroid 
glands would also be studied for 1 JI concentrations. 

8. Use a "state-of-the-art" computer sirr.ulation program to determine the transport 
and deposition of radioactive fallout following the BRAVO test. This study 
should give: 

a. plots of integrated air concentration isopleths for fission products 
iodine, cesium and strontium 

b. deposition isopleths for the aforementioned fission products, plus 
239Np/239pu if possible, and 

c. time plots of the buildup and decline of airborne fallout concentra­
tions near sea level at the points of interest, and/or the building 
of ground deposited fallout. 

Status of Study: 

1. External Radiation Measurement 

a. Figure l shows a plot of the gamma dose rate in roentgens per 
hour at three feet above ground at 24 hours af tcr the BRAVO test 
explosion. Figure 2 shows the estimated total dose contours in 
roentgens at 96 hours after the DRAVO test explosion indicating 
175 rads of whole body gamffia radiation for the Rongelap inhabitants 
and 14 rads for the Utirik inhabitants. In view of these observCJtions, 
an exhaustive search of all reports generi.ltecl Tables 2 ar-.d 3 fo:­
Rongelap and Utirik respectively. This data has been plotted in 
Figures 3 and L. These plots \·.-ill lie further examined v.'i:e1: resc:~.ts 

from Item 8 above will be received. 



ll°· 

10 

---------1-l APPROXIMATE GAMMA DOSE RATES AT THREE FEET 
ABOVE THE GROUND ON D + l (One Day of tor Dctonotion) 

(Roentgens Per Hour) j 

Iii. 111· 

I J : ---t --
I 

. I 

! IXIH/~=:::J 
: GEJrn IJ5.0l /tuK1Jrn 111.01 I 
i ~ /KABEllE (19 ) 

l

lOMUllAl (Jl.O) .O I ~ /lAT0!,1.CK (6 b) 

I EHIA!TOK (1.5)~ //ROt~GER:I~: (5.J) HOLL 
I l A!AlEDJ~ !OHGfilK i 

AILIHGIH.U ~ (IJ.OI ATOLL I 

!
,_...___, rnmw I 

~TOLL \'-r1·muK ATOLL EtHWETAK IJ.1 I 

llFO l!lAND ( 1.J) MORGIRI 
RONGElAP (J.5) 

S.0 100 I~ 0 ,:iO 

---. ---+----
I l". 

Httv•• M,S.., 

-·-------

111· 

Figure 1 

1m\J 
I.TOLL 

VWlt 
HOLi. 

110 

£1W 
HOll 

~ o_elKAR :1 6) 

b-- UUR.IK (0.)4) 

1: 

-·---1( 

I IC 

er 
er 
0-

co 
0 
0 
t.r.> 



i 
f-
:::i 
0 
__J 
_ _J 

i 
<( 
I.>-

ICOO l_ 
I.>-
0 
I-
a: 
<( 
I-
Ul 

t 
i 
i 

I 00 t-

r<J 

0 

~ 

_L 10 
" ~ 
E 

w 
I-
<( 

a: 

w 
(/) 

0 I ·-
0 

0.1 

z 
0 
I­
<( 

RONGELAP 

. ---- -- -- -1 

:::i 
u 
<( 

> 
w 

0 MEASURED REPORT# 1.4 

i~~~ 
• MEASURED REPORT ;tt 3 

• T-12 

u <( 

t er: 

'· 1 
\ 
\~"' 
·~"'~ _-1.2 

\ CURVE OF r ~ ~ 
~-

READINGS_),\ ~ 
ACTU4L \' 

\ 
\o 

0 CL 
I- <( 

__J 

zW 
er: l'.J 
:J 2 
I- () 
Lu er: 
er 

"-

0.01 ....._~~~~~1-....~..L-~.L.-~L-~~1.--.J.~.L1...__!__i~t I tt t ~-----1 H+ I +10 + 100 1,000 10,000 IOC,000 1,000,000 

TIME AFT ER DETONATION ( H +HRS) 

Figure 3 - Rongelap 

C) 

c::> 
C) 

c­
c:> 
0 
LJ") 



Table 3 

Dose Rates Consequent To The "Bra"o" Shot, March 1) 1954 

Utirik - 300 miles from GZ 

Date H + Hours Dose Rate ~mR/hour2 Total Dose ~R2 Corr.men ts Referen 

3/1/54 H+l 
H+22 

3/ 2/ 54 H+24 340 Fallout begins 1, 2 
extrapolated 4 

H+28 350 
H+36 End of fallout 1, 2 
H+55 Evacuation 1,2 

started 
3/4/54 H+78 llO 14 Evacuation 1, 2 

completed 
H+28 l To 9·76 Based on plot 5 
H+78 of data 
H+90 

3/8/54 H+l68 Decay curve 1 
follows T-1· 2 1 

3/9/54 H+l92 40 l 
3/15/54 H+336 Decay curve 1 

follows r- 1· 3 

H+2160 Return to Utirik 
7/1/54 H+2880 Return to Utirik 
2/1/55 H+8088 0 .14 3 
6/1/54 H+2160 

] To 5 4 
6/1/55 H+l0928 
2/1/ 56 H+l6848 0.05 3 
7/1/54 H+2880 ] 

To 3.10 Based on plot 5 
7/1/65 H+lOOOOO of data 
9/25/76 H+l90000 0.004 BNL data 

Sept 1976 
3/15/ 54 H+33ji 

l To To Decay curve 1 
Ct H-ki follows T-l · 4 

6/1/54 !-!+2160 ] To To 17 L, 

Ct H-i-ct 

sooqoo1 
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Table 2 

Dose Rates Conseque~~ To ,~~ \ 
i ,"je "Bra'1011 Shot. 

Rongelnp - 115 Miles from GZ 

!1 + Hours Dose Rate (rnR/hour') TotJl D0sc (R~ds) 

H + 4 
tc 

H + 6 
H -'- 24 3500 

3300 
!! + !; G 

(!: + 4S) 
to ( 1300) l ~ -

LI) 

E + 50 
H + 240 200 
H + JJG 160 

H + 480 80 ( 50) 
H + 240 

to 
l{ -j· 600 

H + 720 so (JO) 
H + 960 38 (20) 
H + 1200 30 17 

28 
H + 1440 25 (14) 
H + 2400 14 ( 5) 
H + 4800 5 ( 1. s) 
H + 7200 4 (0.85) 

3.2 ·co. 60) 
H + 8088 ( 0. 7) 
H + 14400 1. 5 (0.2) 
H + 16848 (0.09) 
H + 21864 (---0.1) 
H + 26288 (---0.1) 
H + 48180 (0.03) 

(0.04) 

!<.arch 1. 1956, 

C or::.rne n ts Referr1c0 

t2l lot.:L Ecg27""i 

Estimatec 

.Ev.JC~G tc·C 

rrc;;1 pl O': 

L ,, inf 2 l l f:_ [ L c r Ti~ L; 

Pc::iod 
r<.eductior. in 2ct-._:al 
rneasure~ents ~hen cc~-

1 ~ 

pared tc T- .~ c~rne. 

The a.c~L:t~l 
' . . 

re2c~n;s ln 

2 

G 

~ 

; ~ l) - ' 

b1-~cl..:.ets ( ) ) iiidic'-:tinF 

reductions of 20-40%, due 
to r:iinfd1. 

l 

1 ) ;_ 

l 
l 
l 
I .., 
J 
it 

3 
l 
L 

Univ. of 
Washington 

("\I 

c.:> 
c:::i 
0-

c::> 
C> 
!./") 



100 

10 

-;; 
Q) 

r<) 

f-
-a I 
~ 

..c ...._ 

E 

w 
I-
<:( 

Cl'. 

0.1 
w 
<J) 

0 
0 

0.01 

0.001 

-------- -- -·---~--- -·- -··----i- --·-· . · 1 ·-- - - - - - - ; --- . ----- --------i---------

1 

SEPT. 76 

,/ 
' 

·0.83;>(--"', 
T VJ ' w 

u 
z 
w 
L 
L 
0 
u 
1-
:J 
0 
_J 
_J 

<l 
LL 

l -1.17 

z 
~ 0 
:J 1-
u <l 
<l :J 
> u 
w :; 
LL W 
0 
r-- w 
Cl'.~ 
<l _J 

I- CL 
<J) :::?: 

0 
u 

_J 
_J 

<l 
lL 
z 
<l 
Cl'. 

«-- 14 RADS---+ 
(QUOTED FIGURE) 

z 
0 

z 
0 
I-

I- I- <l 
:J <l :J 
0 :J u 
_J u <! 
_J <l > 
<! > w 
LL w 
LL 

w 
LL I-0 0 w 

I- I-
_J 

a: Cl'. 
Q_ 

<l <! :::;: 
I- 0 

<J) <J) u 

UT I RIK 

REDUCED FROM 

RONGELAP DAlt-

\ 
\ 

0 MEASURED REPORT # 1.4 I 
I O MEASURED REPORT# 3 

REDUCED FROM 
R01'GELAP DATA 

\ 
\ 

-1. 2 
,.,....- T 

-1.5 
..cT 

I 
~ 
I 

0 
BNL DATA 
(SEPT. 76) ~ 

________ J ____ J. ___ JJ _ _;_ __ t__ ___ ___J__ ____ t~,· - _ _Ll_ _ _i ______ J__ _ _t_)._ ______ _ 

llm 23m SEPT. 76 22hrs 5578hrs Bd. 2880hrs 
10 100 1,000 120 d. 10,000 100,000 

-<-- 9 76 RADS ---+ 3.1 RADS----+ 

T I fJ. C: A F T E P D E T 0 N AT I 0 ~< ! '~ + HRS) 

Figure L - Utirik 



References: 

l. Joint Committee Report: :i. S. Congress, '...?57, pgs. 173, 174, 192, 198, 
:::22, 22.i'i. 

2. Glasstone: The Effects of Nuclear Weapons, 1957, pgs. ~24, 426. Figures 
l 2 . l 0 6 ' 12 . l 0 7 ' 12 . 10 8 ' ;i gs . 4 3 2 ' 4 3 3 . 

3. Report: USAEC, pgs. 206, 207. 

4. Dr. Harley's Letter of October 27, 1976 to Dr. Conard. 

5. Plot of All Available Data - Figures I & II. 

G. Dunning, G. M., April 1958, Vol. 19, #12, pg. 115, Industrial Hygiene 
Journal. 

7. University of lfashington Data, September 1959. 

sooqoos 



2. Diet and Lifestyle Studv 

a. All available reports concerning fallout on Ailinginae, Ron;elap, 
Rongerik and Utirik have been examined and pertinent infor~2:ion 
has been collated into one location. The data collected concerns 
external radiation measurements, radionuclide concentrations in 
soil, water, vegetation, ani~als and food items. In additicn. 
efforts are being made to collect information on ~hole body 
analysis and bioassay samples. 

b. A recent diet and lifestyle study completed in November 1978 will 
provide a firm basis to esti-:c2te internal and external doses. 

3. 12 9 I Study 

a. Historic samples collected by University of Wasl1ington during the 
period 1954-1974 have been analyzed for 1291 (Table 4) . These 
samples are also being analyzed for 99Tc. Information from Item 8 
(Methods of Study) will be required to correlate the findings. 
Additional samples from these areas (Rongelap, Ronerik, Utirik) 
will be analysed for 129I and 99Tc if required. In addition, we 
are exploring the possibility of analyzing "Bik.ini-ash"-the fallout 
that settled on "The L_ucky Dragon". This sample should provide the 
most accurate description of the fallout. 

4. ~tate-of-the-Art' Computer Simulation 

a. All available data pertaining to meteorological conditions before, 
during and after the BRAVO test have been collected and transmitted 
to Lawrence Livermore L<lboratcry for the cor.1puter analysis. These 
results should be avaiLible by februaryh!arch 1979. 

b. A recent Marshall Islands Radiological survey completed in 
December 1978 should provi.de iso-dose lines for recent times. 
parison of the two plots should be very valuable in assessing 
observations. 

Com-
1954 

5. Discussions are being continued with the scientists and technical people who 
were involved during Operation Castle. 

sooqoob 



DATE 

32654 
71654 
12955 
12555 

102255 
102255 
102255 

72456 
72356 
72356 
71857 
7175 7 
12355 
12355 

112874 
112874 

I-129 
l\TOMS/G 

4.44E+l0 
4.80E+l0 
l.33E+ll 
1. 53E+ll 
2. 24E+ll 
1. 73E+l0 
2. 9SE+l0 
4.73E+l0 
2.02E+l0 
l.12E+l0 
7.60E+l0 
2.l3E+l0 
4.14E+09 
9. 31E+08 
3.82E+09 
6. UE-1-09 

Table t, 

129 I Radiochemical Analysis Results* 

PCT I-129 PCT 
ERROR ATOi1S/µG ERROR 

3. 4 2. 77E+09 
3.6 3.88E+09 
4.2 3.65E+09 
3. 4 7. 77E+09 
3. 1 1. 52E+10 
Li.2 l.59E+09 
3.5 9.72E+08 
3.7 2.60E+09 
3. 3 l.10E+09 
3.2 4.58E+08 
3.8 Li.17E+09 
3.5 l.90E+09 
7. 5 1. 52E+OS 
6.7 4.45E+07 
3. 3 2 . 22E+08 
3. L1 3. 7 3E+08 

4.5 
5.8 
6.8 
6.9 
6.5 
5.7 
6.1 
6.4 
6.3 
5.6 
6.6 
4.6 

10.9 
8.3 
4.3 
5.2 

COMHENTS 

ISLAND SOIL, (SAND), TOP 1 INCH, RONGELAP-LABARDZ 
ISLAND SOIL, (SMID), ALMOST NO HUMUS), RONGELAP-KABELLE 
ISLAND SOIL, (SAND), RONGELAP-KABELLE 
ISLAND SOIL, (SAND), RONGELAP-RONGELAP 
SOIL, (SAND), SUBSAflPLE SPECIHAN A-12) RONGELAP 
SOIL, (SAND, FROM BOTTOM OF WELL) , RONGELAP ATOLL 
SOIL, (SAND, SUBSM!PLE SPECULL\N A-9), RONGELAP 
MID ISLAND SOIL, (SAND 0-2"), RONGELAP-KABELLE 
SOIL, (SAND 0-2", POSS. FALLOUT CONTAN.), RONGELAP-RONGELAP 
SOIL, (SAi'\JD 0-2", MID ISLL\ND CLEARING), RONGELAP-RONGELAP 
ISLAND SOIL (SAND, RANDOM TOP INCH), RONGELAP-K..A..BELLE 
SOIL (SAND, RAl'-JDOM TOP INCH, E 1/2 OF ISLAND) RONGELAP 
ISLAND SOIL (SAND) UTIRIK ATOLL 
BLACK BEACH SAND, UTIRIK ATOLL 
SURF, SOIL, 0-2. 5 CM, Sh' TRANSECT, RONGERIK-ENEWETAK ISLAND 
SURF, SOIL, 0-2. 5 CM, NE TEANSECT, RONGERIK-ENHlETA .. tz ISLAND 

Done by PNL, Hanford, Washington 
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