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Dear Jim:

The Transuranium Technical Group met in Washington, D.C. on December 8,

o

| inhabitants'cf’Bikiniswith plutonium.

1976 to review the data which suggest -the possible contamination of the-

The TTG views the issue of transuranium element contamination of present

and future residents of the Bikini atoll as consisting of four major

questions:

o

1. Do the residents of Bikini have plutonium burdens higher than those
i [&L._‘l) T Enae P@k{l‘hcﬂ QJ&:”S

of other personsAliving-inAyhe same latitude?

* 2. If the Bikini residents do have increased plutonium burdens, what
is the source of these burdens? ’
3. What future transuranic body burdens are projected for current
residents and their descendants?
BEST COPY AVAILABLE
ks .‘\f
4.

What potential health risks are associated with current and projected

transuranic burdens of the Bikini residents?
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Pacific Northwest Laboratories

Battell: Boulevard

Richland, Washington 99352
January 12, 1977 Telephane (509) 946-2421

Telex 32-6345

To Members of the Transuranium Technical Group

N. F. Barr R. 0. McClellan
W. C. Hanson D. A. Orth

J. H. Harley C. R. Richmond

L. L. Keller R. C. Thompson

Attached is our assessment of the plutonium contamination of the environment
and population of Bikini. I hope this meets with your approval since we
have sent the original to Jim.

We have tried to incorporate most of your suggestions into the final
submission.

Thank you.

Sincarely yours,

W. J. Bair, Ph.D.
Chairman
Transuranium Technical Group

WIB:mjs
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cc: W. W. Burr
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In addressing the first of these questions, data presented to the TTG

LY lovels
1nd1ca10d thaHAplutonnum burdens of Bikini,residents were 10 times

Lo Lgvels n tfiu¢4.§?gL>
greater than plutonium - el?7@6R&H¥H{¥Ll#£+ﬁa1 of residents of the

continental United States. These—estimutes were derived—from—pHotonitnr

analysis—af—trine—samples fromBHdri—residerts—amt—from restdents—of
New—York—Erty. Unfortunately, the validity of both these sets of urine
data is subject to question. . “
4 Bate Lo New Horke ity yeosidos
TthNehh4¥H4+£ﬁ4ap4kuxg,based on pooled samp]e%A~were not confirmed by a
Yﬁ‘?%carefu]1y collected large sample from one individual. This individual
single sample was 10 fo]d lower, than the poo]ed samples, and is in hetler

kéﬂw\ {K& Pe-(" & lesg
ag\eemengkw1th model "estimates based on fal]out plutonium burdens

— 2 ] .
from autopsy data. et = ‘&ﬂsixﬁzzzrit;.

The Bikini data are highly suspect because the samples were not collected

in a manner to avoid possible contamination of urine by plutonium-
contaminated soil on the body and clothing of the person providing the
sample, or from resuspended plutonium-contaminated soil in the air.
Also, urine samples were generally pooled which prevented identificétion

of possible sampling descrepancies.

The TTG concludes that the first question cannot be answered with available
data and recommends that an effort be made to obtain urine samples from

selected representative residents of Bikini under carefully controlled
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offers much hope at the estimated current body burdens. However, if the

revised projections indicate body burdens atﬁaining nanocurie levels,

D Sheutd veciws o). Race s’
then jin-vivo counting of all residents ot Qg desirable. Based °ﬁ>*“7Aea¢
w,‘»(:é\ St~ S'w(e{jep_(}}, W s toad ko lc) c{a{‘ Gu,;q/-QAIE ‘éQ—ﬁ"lwe *57 ol
Mt b Pl of “?.‘.uwt?ﬁj g levs- Clo<t fwudonms 87/‘ F&u&s’(m«\ Lux,g (e (-:‘Q' e
The fourth question, regarding possible health risks, depends upon 65?5

i
current and Tuture body bur%éns_ofmtransuranics in Bikini residents.

W aeccpted o ftex velic,

Data presented to the TTGdﬁuggests that the average burden is ~ 20 pCi
239’240Pu, but may be higher or lower by a factor of ten or more.

Using risk factors in the BEIR and similar reports, estimates of the

health risk associated with this level of Pliiggj2ﬂ;§fqi£i/§3l§iliii?o{\fﬂitlﬂ;‘lﬁff
and would be very small. However, the TTG be]ievegkthés would be premature.

Such estimatés_@ou1d better wait until the body burdens of the Bikini

‘residents can be ascertained with more confidence. Also, such estimates

:0f possible health consequences must be done in context with other radiation

‘exposure, such as from the beta-gamma radiation from fission products

‘dispersed on Bikini.

The TTG is aware that obtaining answers to the questions discussed above
requires a considerable degree of cooperation from the Bikini'people.
Efforts to obtain this cooperation might result in psychological or

- 0_(? niere Cvi lhice\ Couepyw 'ng.m
"sociological stresse%qﬁairéiceﬁd%ng1the potential hazard from radiation.
The TTG is in no position to evaluate this problem, but would feel that

‘the overall welfare of the Bikini people shou]d be placed above any

concern for precise evaluation of minimal radiation risks.
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In considering these questions, the TTG was handicapped by the lack of a

concise but comprehensive summary of information on Bikini. Livermore,
C?

Brookliaven, HASL, the University of Washington and perhaps other Vaboratories
have co]‘lected data which 7ou1d be usefut 1in assessmg the current
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'\/ reallstlca]ly con81der measuring. Thls was a general agreement among

/ VL ) ‘ several laboratories at a recent meeting, although investigatcrs with
- G much less experience in this ficld believe (mistakenly, we think) that
ikF (W28 they can measure levels much lower than this. Based upon the average

g( &ﬁ’ (‘ burden of ~200 pCi in Bikini residents stated in your letter, the
probability of obtaining meaningful numbers >0 is diminishingly small; and

“ﬂ 2. There exists a fair data base on transuranic radionuclides in Bikini
environmental samples, much of it published by Nevissi and Schell (1975a
1975b); Nevissi, Schell, and Nelson (1976), and more on hand (Lowman

E<Qb’ and Schell, pers. comm.). The Enewetak data (Noshkin et al 1976; NVO-
(\n ¢ 140) further provide a reasonable background for extrapolating the
§&’ Blklnl data into the future and to substantiate whether or not a human

\: \,\conLamlnaCJOn situation possibly exists or can be expected in the future.

L \;, The very best data should be summarized, evaluated, and used in the

N - model that you discussed in the third point; however, this higher-quality

data will be of little value unless the model used is also of highest

quality.

Thanks for the opportunity to comment on the meeting proceedings. Hope I
can make the next meeting.

Sinpetely,

) ( <— féﬂ”/(x/
Wdync C; Hanson
H-8 Altexnate Group Leader
WCH:mar Environmental Studies
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Dr. W. J. Bair, Manager

Environmental and Safety
Research Program 1 .
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AU AN
Dear Dr. Bair:

The following comments are on the letter to Jim Liverman from the
Transuranium Technical Group on the subject of possible Pu contamina-
tion of Bikinians.

1. Item 1 of our proposed letter may be too general. T would
évki suggest the following sentence. "Do the residents of Bikini
€ have body burdens of plutonium above those of other persons

ARV
bpbg _\ inhabiting atolls in the Pacific in approximately the same
?Y}t\ " latitude as Bikini?"
L -

. Third paragraph, first sentence: T suggest the word "were"

ﬁQQQ(lQ be reflach_with "could be."
? L\)Q" b“":’t vl Qv \(.21&’{,‘

3. Third paragraph, last sentence: suggest "approximately 2
o ) icocuries." '
4&fraQr£¢A/(4}¢d\

4. TFourth paragraph, addition: '"We suggest that consideration be
GkL‘}Jgjgiven to the use of the radiobiological research vessel R. V.

W

-( T e Liktanur as a clean environment in which urine samples can be
‘itﬁj\ '*\ collected during one or more of its quarterly visits to Bikini."
(e
¢ ('"tk g n

5. Sixth paragraph, last sentence: I suggest we say . . .then in
) LJQVF", vivo counting of all residents should be reconsidered. However,
K#_ 7 otv” based upon our experience to date with Spanish subjects, it is
¢

e s unlikely that the current technology would offer much hope of
Uﬁidﬁﬂ/ quantifying low chest burdens of plutonium under field conditions."
6. Seventh paragraph, second sentence: I suggest ", . .the average
\-/"- burden could be about 200 pCi 239,240py.
j ! '.1’\ \

.7 G v/V:A;M“
o B



Dr, W. J. Bair -2 December 30, 1976

7. T also feel that Liverman should be appraised of the real situation

. v& ~ at Bikini in terms of other islands in the atoll and the potential
é?¥1".Qf f01 situations devcloping that are similar to Enewetok. Apparently
ﬂ/ there is not much information on the extent of Pu contamination on

i S .ﬁ#’ (P{@Lher islands (e.g., Nam) that could be visited or inhabited in the

bft'l,kF gﬂ‘;uture*—regardless of what might be said to them at present.
LL / { "’Qb : /{’
r Qﬁ ‘ Also, some portions of at least one island in the atoll have Pu

contamination levels considerably higher than the average value
reported for Bikini. The point is that Bikini. is only one of
the islands in the atoll and any decisions concerning potential
health effects from plutonium to the Bikinians must be based on
information covering the entire atoll.

8. I also feel that we need to mention the potential problem of
standards for plutonium in soil. For example, would the proposed
“—tko FPA standards apply to Bikini? What would be the effort required
gk‘ to establish what the levels of contamination are for the various
islands? 1Is the survey information adequate? What costs would be
associated with surveys, cleanup, if required, and disposal of so0il?
Where and under what circumstances would the contaminated soil be
isolated and managed?

I hope these comments are helpful. Best personal regards.

Slnc?rely yours,
,..l,———~~

(L
Cheiter ‘R. Richmond
P Associate Director for
Biomedical and Environmental
Sciences

CRR:1mm

cc: Transuranium Technical Group
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1f the enclosed draft letter to Jim Liverman reads like it was written on

an airplane you can be assured that it was.
this but will wait until I receive your comments.

I have not tried to polish

I used the outline that Roger prepared at the meeting but please don’t blame
him for anything you find objecticnable.
biased views get into this draft.

I let a few of my own possibly

1'd Vike your comments in time to get a final draft to Jim Liverman in

early January.
Sincerely yours,
e

N.LJ. Bair, Ph.D.
Manager
Environmental ahd Safety

Research Program
WJB:mjs

Enclosure

cc: WYW. W. Burr
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Dear Jim:

The Transuranium Technical Group met in Washington, D.C. on December 8,-1976 to
review the data which suggest the possible contamination of the inhabitants of
Bikini with plutonium. We believe this is an appropriate task for the TTG and
are pleased to provide the following comments.

The TTG views the issue of transuranium element contamination of present and
future residents of the Bikini atoll as consisting of four major questions which
need to be addressed.

1. Do the residents of Bikini have body burdens of plutonium above those of
other persons throughout the world living in the same latitude?

2. If the Bikini residents do have increcascd plutonium body burdens, what is the
source of their plutonium burden?

3. What transuranic body burdens are projected for the future for current
residents and their descendants?

4. What potential health risks are associated with current and projected
transuranic body burdens of the Bikini residents?

In addressing the first of these questions, data presented to the TTG indicated
that plutonium burdens of the Bikini residents were 10-100 times greater than
plutonium levels in residents of the continental United States. These estimates
were derived from plutonium analysis of urine samples from Bikini residents and
residents of New York City. Unfortunately the validity of the urine data is

subject to question. The New York City data vary by a factor of 10 (v 0.1 to 0.1 pCi
Pu/1). The lower value appears to he reconcilable with the best estimate

of plutonium burdens in U.S. residents from fallout, or 2 pCi.

The Bikini data are highly suspect because of possible cross contamination. The
samples were not collected in a manner to rule out possible contamination of
urine by plutonium-contaminated soil on the body and clothing of the person
providing the sample or from resuspension of Pu-contaminated soil. Also, urine
samples were generally pooled which prevented identification of possible sampling
descrepancies. Thus, the TTG concluded that the first question, whether the Bikini
residents have elevated body burdens of transuranic elements, cannot be answered
with available data. Therefore, the TTG recommends that an effort be made to
obtain urine sanples from selected representative residents of Bikini under
carefully controlled conditions that would minimize possibilities of cross
contamination. Samples should not be pooled but clearly identified with specific



Dr. J. L. Liverman ' 2 December 17, 1976

individuals. Dietary, work, travel and recreational characteristics of the
sampled individuals should be accurately recorded.

, With regard to the second question, sources of possible contamination, the TTG
" was presented a brief review of information on plutonium in the Bikini environment
% and incomplete information on the dietary habits of the residents and sources of
4'L,food The TTG recognizes the need for continued monitoring of air, soil, water,
{ and foodstuffs for plutonium and other transuranics. To minimize the cost of this
“ 7 effort a long range p]an is needed that will assure identification of any gradual

7} or precipitous changes in levels of transuranics in these substances. Samples (\ 1
“l are required that will be truly representative of the air the reswdents breathe BV

~ ¥ and the food they eat. . : g ;~ o - Y S
vRA ; R U R R e .
%?\ The third question regarding projected 1ev919 of transuranics in the current o ‘{ i
3/~ residents and their descendants follows from the first two questions in that it E2hee

Y is necessary to derive reliable estimates of the body burdens of the current
!/ residents and determine the sources of intake--whether from worldwide fallout or
v from the Bikini environment. To do this adequately requires better models than
now exist. A Lawrence Livermore analysis is inconclusive because the ICRP model
used was developed for radiation protection purposes and is not necessarily valid
for assessing body burdens from urine data or predicting body burdens from inhalation
and ingestion routes. The TTG recommends that the available data be reexamined
. using an updated metabolic model to derive new estimates of current body burdens
= and to project future body burdens in current residents and their descendants. The
© TTG does not believe in vivo counting offers much hope at the estimated current
body burdens. However, if the revised projections indicate body burdens attaining
nanocurie levels, then in vivo counting of all residents is urged.

The fourth question, regarding possible health risks, depends upon current and
future body burdens of transuranics in Bikini residents. Data presented to the

TTG suggests that the average burden is ~ 200 pCi 239,240 Pu. Using risk factors in
the BEIR and similar reports, estimates of the health risk associated with this level
of plutonium can be calculated. However, the TTG believes this would be premature
and of no value in guiding decisions relative to the human occupation of the

Bikini Atoil. Such estimates should not be attempted until the body burdens of

the Bikini residents can be ascertained with confidence. Also, such estimates of
possible health consequences must be done,in context with other possible radiation
exposures, such as from the beta-gamma radiation from fission products dispersed

on Bikini.

In considering these questions, the TTG felt somewhat handicapped in that a concise
but comprehensive summary of information on Bikini was not available. Apparently
Livermore, Brookhaven, HASL, the University of Washington and perhaps other Labs
have collected data which could be useful in assessing the current levels of

- contamination on Bikini but also provide guidance in obtaining additional data.

Sincerely yours,

poreand i

W. J. Bair, Ph.D., Chairman
. Transuranium Technical Grouo

WdB:mjs
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To Members of the Transuranium Techaical Group

N. F. Barr R. 0. McClellan
W. C. Hanson D. A. Orth

J. H. Harley R. C. Richmond
0. L. Keller R. C. Thompson

If the enclosed draft letter to Jim Liverman reads like it was written on
an airplane you can be assured that it was. 1 have not tried to polish
this but will wait until I receive your comments.

I used the outline that Roger preparcd at the meeting but please don't blame
him for anything you find objectionable. I let a few of my own possibly
biased views get into this draft.

I'd 1ike your comments in time to get a final draft to Jim Liverman in
early January.

Sincerely yours,
:}ﬁi

Y
W. Y Bair » Ph.D.
Manager
Environmental and Safety

Research Program
WaB:mjs

Enclosure

cc: W. W. Burr .

J.(t JUVS
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Dr. J. L. Liverman fkﬂ,&ftﬁ 6l¢o} Tl “pm) 946 ?4%hﬂfx%‘
Office of the Assistant Adwinistrator ;UN‘\ A , D
for Environment and Safety X\ ' '
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Dear Jim: aw ,jal‘\v/// > P g

The Transuranium Jechnicdl Group met in Washington, D.C. on December &, 1976 to ,&by
review the data which—suggest—she—possi -ontamination of the inhabitants—of __ ¥
Bilini—with—plutentan. We believe this is an appropriate task for the TTG and ,J}d '

are pleased to rov1de the follpwing comments.
pleas p he g 0l P @U{%fﬁuu:{

/}u(m N
The TTG views the ¥5 a ope c9n%am+na¢4en—e£~ﬁ+esent~1n
+ future residents of the Bikini ato?1 as conswstvng oF four major questions which

\w¢$dﬁc need to be addressed 2 b lecsialaiv 2

(:—/7 o, VLLL, Cf&, -K—-M,W%U*‘Q/&V“‘Q é“’e ldd ‘% Lrgoonkd

L%&h 1. Do the residents of Bikini have body burdens of p]utonnum above those of
other persons throughout the world living in the same latitude?

2. If the Bikini residents do have increased plutonium body burdens, what is the
.ayyd\sourbo of their plutonium burden?
Luv"’ ~, A*’ gt 'j 3');
DY -Hhat—transuranic bOLJ burdens are projected for the future for current
_% residents and their descendants?

. \ "7
9\*\ L. Nhat potential.health risks are agxoclatgd with current and.)réﬁecﬁ§§ /}
g,‘i ( transuranic body“burdens of the Bikinj residents? ™ '
(j‘-‘ Aeaannd ! 2,“//‘3 ]f’/’,v A A
In addressing the fipSt of thesc quequon , data presented to the TTG indicated

CT)é' that/plutonium burddéns of the Bikini residents were 10-100 times greater than
plutonium levels 1nfreSIdean of the continentai United States. Trese-estimates
wﬂ MWG%%H#ML%@WﬁM&NHWW@Wﬁ%H%OFMPm&%mmﬁ&rﬁﬂmﬁTMWVNKWWMTTWW
L residents—of-New—York-Gity. Unfortunatedy - e validity of the urine data is
subject to question. The New York City data vary by a factor of 10 (v 0.1 to O’T/PCI
Pu/1). The; 2 loyer value appears to he reconcilable with the best estimate
of p1uton|um bu%don% in U.S. residents from fallout, or 2 pCi.

The Bikini data arc highly suspect because of possible cross contamination.//Thc

samples were not collected in a manner to rule out possible contamination of

urine by plutonium-contaminaled soil on the body and clothing of the person —~_ 4 el
providing the sample or from resuspension of Pu-contaminated soil7 Also, uripe “g]ﬁf
samples were gencrally pooled which prevented identification of possible sampling o ¢¢
descrepancies. Thus, the TT1G concluded that the Tirst question, whether the Bikini
residents have c]evavgd body burdens of transuranic clements, cannot be answered

with available data.* Therefore, the TTG recommends that an effort be made to

obtain urine samples from selected representative residents of Bikini under

carefully controlled conditions that would minimize possibilities of cross
contamination. 7~ Samples should not be poo]ed but clearly identified with spoc1f1c

e e e T e i iR
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20 f/m3 for insoluble plutonium in the population.

Sincerely,

)

’

i .
) .
P

John'H.'Harlcy, Director ;
Health and Safety Laboratory
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Dear Jim:

The Transuranium Technical Group met in Washington, D.C. on December 8,

o

| inhabitants'cf’Bikiniswith plutonium.

1976 to review the data which suggest -the possible contamination of the-

The TTG views the issue of transuranium element contamination of present

and future residents of the Bikini atoll as consisting of four major

questions:

o

1. Do the residents of Bikini have plutonium burdens higher than those
i [&L._‘l) T Enae P@k{l‘hcﬂ QJ&:”S

of other personsAliving-inAyhe same latitude?

* 2. If the Bikini residents do have increased plutonium burdens, what
is the source of these burdens? ’
3. What future transuranic body burdens are projected for current
residents and their descendants?
BEST COPY AVAILABLE
ks .‘\f
4.

What potential health risks are associated with current and projected

transuranic burdens of the Bikini residents?

: S ;-(J( ‘h,“_; ’ >k<€/
Dr. J. L. Liverman 4L, 4;3 S /(57 \\Z?.
Office of the Assistant Administrator AV : ; ij
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Pacific Northwest Laboratories
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Richland, Washington 99352
January 12, 1977 Telephane (509) 946-2421

Telex 32-6345

To Members of the Transuranium Technical Group

N. F. Barr R. 0. McClellan
W. C. Hanson D. A. Orth

J. H. Harley C. R. Richmond

L. L. Keller R. C. Thompson

Attached is our assessment of the plutonium contamination of the environment
and population of Bikini. I hope this meets with your approval since we
have sent the original to Jim.

We have tried to incorporate most of your suggestions into the final
submission.

Thank you.

Sincarely yours,

W. J. Bair, Ph.D.
Chairman
Transuranium Technical Group

WIB:mjs

Attachment

cc: W. W. Burr



Fage 2

In addressing the first of these questions, data presented to the TTG

LY lovels
1nd1ca10d thaHAplutonnum burdens of Bikini,residents were 10 times

Lo Lgvels n tfiu¢4.§?gL>
greater than plutonium - el?7@6R&H¥H{¥Ll#£+ﬁa1 of residents of the

continental United States. These—estimutes were derived—from—pHotonitnr

analysis—af—trine—samples fromBHdri—residerts—amt—from restdents—of
New—York—Erty. Unfortunately, the validity of both these sets of urine
data is subject to question. . “
4 Bate Lo New Horke ity yeosidos
TthNehh4¥H4+£ﬁ4ap4kuxg,based on pooled samp]e%A~were not confirmed by a
Yﬁ‘?%carefu]1y collected large sample from one individual. This individual
single sample was 10 fo]d lower, than the poo]ed samples, and is in hetler

kéﬂw\ {K& Pe-(" & lesg
ag\eemengkw1th model "estimates based on fal]out plutonium burdens

— 2 ] .
from autopsy data. et = ‘&ﬂsixﬁzzzrit;.

The Bikini data are highly suspect because the samples were not collected

in a manner to avoid possible contamination of urine by plutonium-
contaminated soil on the body and clothing of the person providing the
sample, or from resuspended plutonium-contaminated soil in the air.
Also, urine samples were generally pooled which prevented identificétion

of possible sampling descrepancies.

The TTG concludes that the first question cannot be answered with available
data and recommends that an effort be made to obtain urine samples from

selected representative residents of Bikini under carefully controlled
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offers much hope at the estimated current body burdens. However, if the

revised projections indicate body burdens atﬁaining nanocurie levels,

D Sheutd veciws o). Race s’
then jin-vivo counting of all residents ot Qg desirable. Based °ﬁ>*“7Aea¢
w,‘»(:é\ St~ S'w(e{jep_(}}, W s toad ko lc) c{a{‘ Gu,;q/-QAIE ‘éQ—ﬁ"lwe *57 ol
Mt b Pl of “?.‘.uwt?ﬁj g levs- Clo<t fwudonms 87/‘ F&u&s’(m«\ Lux,g (e (-:‘Q' e
The fourth question, regarding possible health risks, depends upon 65?5

i
current and Tuture body bur%éns_ofmtransuranics in Bikini residents.

W aeccpted o ftex velic,

Data presented to the TTGdﬁuggests that the average burden is ~ 20 pCi
239’240Pu, but may be higher or lower by a factor of ten or more.

Using risk factors in the BEIR and similar reports, estimates of the

health risk associated with this level of Pliiggj2ﬂ;§fqi£i/§3l§iliii?o{\fﬂitlﬂ;‘lﬁff
and would be very small. However, the TTG be]ievegkthés would be premature.

Such estimatés_@ou1d better wait until the body burdens of the Bikini

‘residents can be ascertained with more confidence. Also, such estimates

:0f possible health consequences must be done in context with other radiation

‘exposure, such as from the beta-gamma radiation from fission products

‘dispersed on Bikini.

The TTG is aware that obtaining answers to the questions discussed above
requires a considerable degree of cooperation from the Bikini'people.
Efforts to obtain this cooperation might result in psychological or

- 0_(? niere Cvi lhice\ Couepyw 'ng.m
"sociological stresse%qﬁairéiceﬁd%ng1the potential hazard from radiation.
The TTG is in no position to evaluate this problem, but would feel that

‘the overall welfare of the Bikini people shou]d be placed above any

concern for precise evaluation of minimal radiation risks.
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In considering these questions, the TTG was handicapped by the lack of a

concise but comprehensive summary of information on Bikini. Livermore,
C?

Brookliaven, HASL, the University of Washington and perhaps other Vaboratories
have co]‘lected data which 7ou1d be usefut 1in assessmg the current

at CL)'("LL'LS& IOQ 8 Au‘.g tL\g Cg@—l("
lTevels of contan ination on Bikini, kpd—which- .’ - e
(me l\{' (’t}r»et Q.M Dl oA i 24 Mty protz : T QS relrad Gue
i mw&wf_a °wmany_shguid—be—p%e&mdw d . //-\é j 6
Loy colalbli %L\n Q@ ((,w /c S AT (3)1/&3/% arX Loy 05ty
Wbul‘:’ﬁv bl J‘J |f“r1<'> r-—,/ R ik TQ< ‘?‘

Sincerely yours, - ’ '
, g r,s // %} Lohile lﬂaﬁyﬂ ou&\ “tQQ%ﬂ))Q
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'\/ reallstlca]ly con81der measuring. Thls was a general agreement among

/ VL ) ‘ several laboratories at a recent meeting, although investigatcrs with
- G much less experience in this ficld believe (mistakenly, we think) that
ikF (W28 they can measure levels much lower than this. Based upon the average

g( &ﬁ’ (‘ burden of ~200 pCi in Bikini residents stated in your letter, the
probability of obtaining meaningful numbers >0 is diminishingly small; and

“ﬂ 2. There exists a fair data base on transuranic radionuclides in Bikini
environmental samples, much of it published by Nevissi and Schell (1975a
1975b); Nevissi, Schell, and Nelson (1976), and more on hand (Lowman

E<Qb’ and Schell, pers. comm.). The Enewetak data (Noshkin et al 1976; NVO-
(\n ¢ 140) further provide a reasonable background for extrapolating the
§&’ Blklnl data into the future and to substantiate whether or not a human

\: \,\conLamlnaCJOn situation possibly exists or can be expected in the future.

L \;, The very best data should be summarized, evaluated, and used in the

N - model that you discussed in the third point; however, this higher-quality

data will be of little value unless the model used is also of highest

quality.

Thanks for the opportunity to comment on the meeting proceedings. Hope I
can make the next meeting.

Sinpetely,

) ( <— féﬂ”/(x/
Wdync C; Hanson
H-8 Altexnate Group Leader
WCH:mar Environmental Studies
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December 30, 1976

Dr. W. J. Bair, Manager

Environmental and Safety
Research Program 1 .

Battelle Pacific Northwest . R
Laboratories

Battelle Boulevard

Richlaqg,\wcshington 99352

< &

AU AN
Dear Dr. Bair:

The following comments are on the letter to Jim Liverman from the
Transuranium Technical Group on the subject of possible Pu contamina-
tion of Bikinians.

1. Item 1 of our proposed letter may be too general. T would
évki suggest the following sentence. "Do the residents of Bikini
€ have body burdens of plutonium above those of other persons

ARV
bpbg _\ inhabiting atolls in the Pacific in approximately the same
?Y}t\ " latitude as Bikini?"
L -

. Third paragraph, first sentence: T suggest the word "were"

ﬁQQQ(lQ be reflach_with "could be."
? L\)Q" b“":’t vl Qv \(.21&’{,‘

3. Third paragraph, last sentence: suggest "approximately 2
o ) icocuries." '
4&fraQr£¢A/(4}¢d\

4. TFourth paragraph, addition: '"We suggest that consideration be
GkL‘}Jgjgiven to the use of the radiobiological research vessel R. V.

W

-( T e Liktanur as a clean environment in which urine samples can be
‘itﬁj\ '*\ collected during one or more of its quarterly visits to Bikini."
(e
¢ ('"tk g n

5. Sixth paragraph, last sentence: I suggest we say . . .then in
) LJQVF", vivo counting of all residents should be reconsidered. However,
K#_ 7 otv” based upon our experience to date with Spanish subjects, it is
¢

e s unlikely that the current technology would offer much hope of
Uﬁidﬁﬂ/ quantifying low chest burdens of plutonium under field conditions."
6. Seventh paragraph, second sentence: I suggest ", . .the average
\-/"- burden could be about 200 pCi 239,240py.
j ! '.1’\ \

.7 G v/V:A;M“
o B
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7. T also feel that Liverman should be appraised of the real situation

. v& ~ at Bikini in terms of other islands in the atoll and the potential
é?¥1".Qf f01 situations devcloping that are similar to Enewetok. Apparently
ﬂ/ there is not much information on the extent of Pu contamination on

i S .ﬁ#’ (P{@Lher islands (e.g., Nam) that could be visited or inhabited in the

bft'l,kF gﬂ‘;uture*—regardless of what might be said to them at present.
LL / { "’Qb : /{’
r Qﬁ ‘ Also, some portions of at least one island in the atoll have Pu

contamination levels considerably higher than the average value
reported for Bikini. The point is that Bikini. is only one of
the islands in the atoll and any decisions concerning potential
health effects from plutonium to the Bikinians must be based on
information covering the entire atoll.

8. I also feel that we need to mention the potential problem of
standards for plutonium in soil. For example, would the proposed
“—tko FPA standards apply to Bikini? What would be the effort required
gk‘ to establish what the levels of contamination are for the various
islands? 1Is the survey information adequate? What costs would be
associated with surveys, cleanup, if required, and disposal of so0il?
Where and under what circumstances would the contaminated soil be
isolated and managed?

I hope these comments are helpful. Best personal regards.

Slnc?rely yours,
,..l,———~~

(L
Cheiter ‘R. Richmond
P Associate Director for
Biomedical and Environmental
Sciences

CRR:1mm

cc: Transuranium Technical Group
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1f the enclosed draft letter to Jim Liverman reads like it was written on

an airplane you can be assured that it was.
this but will wait until I receive your comments.

I have not tried to polish

I used the outline that Roger prepared at the meeting but please don’t blame
him for anything you find objecticnable.
biased views get into this draft.

I let a few of my own possibly

1'd Vike your comments in time to get a final draft to Jim Liverman in

early January.
Sincerely yours,
e

N.LJ. Bair, Ph.D.
Manager
Environmental ahd Safety

Research Program
WJB:mjs

Enclosure

cc: WYW. W. Burr



B D K. R S oy T ) ,”
December 17, 1976 %33&5,5%3:%&3&1&3
Pociiie Mo ey Db sty o

S ooy
o hand, Waosiunn £
Dr. J. L. Liverman Letephene 5 946~2421
OfTice of the Assistant Administrator
for Environment and Safety
Energy Research and Development
Administration
Washington, D.C. 20545

Feien 322024045

Dear Jim:

The Transuranium Technical Group met in Washington, D.C. on December 8,-1976 to
review the data which suggest the possible contamination of the inhabitants of
Bikini with plutonium. We believe this is an appropriate task for the TTG and
are pleased to provide the following comments.

The TTG views the issue of transuranium element contamination of present and
future residents of the Bikini atoll as consisting of four major questions which
need to be addressed.

1. Do the residents of Bikini have body burdens of plutonium above those of
other persons throughout the world living in the same latitude?

2. If the Bikini residents do have increcascd plutonium body burdens, what is the
source of their plutonium burden?

3. What transuranic body burdens are projected for the future for current
residents and their descendants?

4. What potential health risks are associated with current and projected
transuranic body burdens of the Bikini residents?

In addressing the first of these questions, data presented to the TTG indicated
that plutonium burdens of the Bikini residents were 10-100 times greater than
plutonium levels in residents of the continental United States. These estimates
were derived from plutonium analysis of urine samples from Bikini residents and
residents of New York City. Unfortunately the validity of the urine data is

subject to question. The New York City data vary by a factor of 10 (v 0.1 to 0.1 pCi
Pu/1). The lower value appears to he reconcilable with the best estimate

of plutonium burdens in U.S. residents from fallout, or 2 pCi.

The Bikini data are highly suspect because of possible cross contamination. The
samples were not collected in a manner to rule out possible contamination of
urine by plutonium-contaminated soil on the body and clothing of the person
providing the sample or from resuspension of Pu-contaminated soil. Also, urine
samples were generally pooled which prevented identification of possible sampling
descrepancies. Thus, the TTG concluded that the first question, whether the Bikini
residents have elevated body burdens of transuranic elements, cannot be answered
with available data. Therefore, the TTG recommends that an effort be made to
obtain urine sanples from selected representative residents of Bikini under
carefully controlled conditions that would minimize possibilities of cross
contamination. Samples should not be pooled but clearly identified with specific
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individuals. Dietary, work, travel and recreational characteristics of the
sampled individuals should be accurately recorded.

, With regard to the second question, sources of possible contamination, the TTG
" was presented a brief review of information on plutonium in the Bikini environment
% and incomplete information on the dietary habits of the residents and sources of
4'L,food The TTG recognizes the need for continued monitoring of air, soil, water,
{ and foodstuffs for plutonium and other transuranics. To minimize the cost of this
“ 7 effort a long range p]an is needed that will assure identification of any gradual

7} or precipitous changes in levels of transuranics in these substances. Samples (\ 1
“l are required that will be truly representative of the air the reswdents breathe BV

~ ¥ and the food they eat. . : g ;~ o - Y S
vRA ; R U R R e .
%?\ The third question regarding projected 1ev919 of transuranics in the current o ‘{ i
3/~ residents and their descendants follows from the first two questions in that it E2hee

Y is necessary to derive reliable estimates of the body burdens of the current
!/ residents and determine the sources of intake--whether from worldwide fallout or
v from the Bikini environment. To do this adequately requires better models than
now exist. A Lawrence Livermore analysis is inconclusive because the ICRP model
used was developed for radiation protection purposes and is not necessarily valid
for assessing body burdens from urine data or predicting body burdens from inhalation
and ingestion routes. The TTG recommends that the available data be reexamined
. using an updated metabolic model to derive new estimates of current body burdens
= and to project future body burdens in current residents and their descendants. The
© TTG does not believe in vivo counting offers much hope at the estimated current
body burdens. However, if the revised projections indicate body burdens attaining
nanocurie levels, then in vivo counting of all residents is urged.

The fourth question, regarding possible health risks, depends upon current and
future body burdens of transuranics in Bikini residents. Data presented to the

TTG suggests that the average burden is ~ 200 pCi 239,240 Pu. Using risk factors in
the BEIR and similar reports, estimates of the health risk associated with this level
of plutonium can be calculated. However, the TTG believes this would be premature
and of no value in guiding decisions relative to the human occupation of the

Bikini Atoil. Such estimates should not be attempted until the body burdens of

the Bikini residents can be ascertained with confidence. Also, such estimates of
possible health consequences must be done,in context with other possible radiation
exposures, such as from the beta-gamma radiation from fission products dispersed

on Bikini.

In considering these questions, the TTG felt somewhat handicapped in that a concise
but comprehensive summary of information on Bikini was not available. Apparently
Livermore, Brookhaven, HASL, the University of Washington and perhaps other Labs
have collected data which could be useful in assessing the current levels of

- contamination on Bikini but also provide guidance in obtaining additional data.

Sincerely yours,

poreand i

W. J. Bair, Ph.D., Chairman
. Transuranium Technical Grouo

WdB:mjs
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December 17, 1976 mmfnw
Pbbang (‘H;l 946 242]

fode s

To Members of the Transuranium Techaical Group

N. F. Barr R. 0. McClellan
W. C. Hanson D. A. Orth

J. H. Harley R. C. Richmond
0. L. Keller R. C. Thompson

If the enclosed draft letter to Jim Liverman reads like it was written on
an airplane you can be assured that it was. 1 have not tried to polish
this but will wait until I receive your comments.

I used the outline that Roger preparcd at the meeting but please don't blame
him for anything you find objectionable. I let a few of my own possibly
biased views get into this draft.

I'd 1ike your comments in time to get a final draft to Jim Liverman in
early January.

Sincerely yours,
:}ﬁi

Y
W. Y Bair » Ph.D.
Manager
Environmental and Safety

Research Program
WaB:mjs

Enclosure

cc: W. W. Burr .

J.(t JUVS
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Dr. J. L. Liverman fkﬂ,&ftﬁ 6l¢o} Tl “pm) 946 ?4%hﬂfx%‘
Office of the Assistant Adwinistrator ;UN‘\ A , D
for Environment and Safety X\ ' '

Energy Research and Development T gﬁ“ﬁf}o [ L P
Administration "VXWL%¢%df‘ \ZZMH%pxd/éi:jjf . .
Washington, D.C. 20545 o A ) , Aioeed ety _
\‘90 /V‘A' &0 N - v : ;

o .

Dear Jim: aw ,jal‘\v/// > P g

The Transuranium Jechnicdl Group met in Washington, D.C. on December &, 1976 to ,&by
review the data which—suggest—she—possi -ontamination of the inhabitants—of __ ¥
Bilini—with—plutentan. We believe this is an appropriate task for the TTG and ,J}d '

are pleased to rov1de the follpwing comments.
pleas p he g 0l P @U{%fﬁuu:{

/}u(m N
The TTG views the ¥5 a ope c9n%am+na¢4en—e£~ﬁ+esent~1n
+ future residents of the Bikini ato?1 as conswstvng oF four major questions which

\w¢$dﬁc need to be addressed 2 b lecsialaiv 2

(:—/7 o, VLLL, Cf&, -K—-M,W%U*‘Q/&V“‘Q é“’e ldd ‘% Lrgoonkd

L%&h 1. Do the residents of Bikini have body burdens of p]utonnum above those of
other persons throughout the world living in the same latitude?

2. If the Bikini residents do have increased plutonium body burdens, what is the
.ayyd\sourbo of their plutonium burden?
Luv"’ ~, A*’ gt 'j 3');
DY -Hhat—transuranic bOLJ burdens are projected for the future for current
_% residents and their descendants?

. \ "7
9\*\ L. Nhat potential.health risks are agxoclatgd with current and.)réﬁecﬁ§§ /}
g,‘i ( transuranic body“burdens of the Bikinj residents? ™ '
(j‘-‘ Aeaannd ! 2,“//‘3 ]f’/’,v A A
In addressing the fipSt of thesc quequon , data presented to the TTG indicated

CT)é' that/plutonium burddéns of the Bikini residents were 10-100 times greater than
plutonium levels 1nfreSIdean of the continentai United States. Trese-estimates
wﬂ MWG%%H#ML%@WﬁM&NHWW@Wﬁ%H%OFMPm&%mmﬁ&rﬁﬂmﬁTMWVNKWWMTTWW
L residents—of-New—York-Gity. Unfortunatedy - e validity of the urine data is
subject to question. The New York City data vary by a factor of 10 (v 0.1 to O’T/PCI
Pu/1). The; 2 loyer value appears to he reconcilable with the best estimate
of p1uton|um bu%don% in U.S. residents from fallout, or 2 pCi.

The Bikini data arc highly suspect because of possible cross contamination.//Thc

samples were not collected in a manner to rule out possible contamination of

urine by plutonium-contaminaled soil on the body and clothing of the person —~_ 4 el
providing the sample or from resuspension of Pu-contaminated soil7 Also, uripe “g]ﬁf
samples were gencrally pooled which prevented identification of possible sampling o ¢¢
descrepancies. Thus, the TT1G concluded that the Tirst question, whether the Bikini
residents have c]evavgd body burdens of transuranic clements, cannot be answered

with available data.* Therefore, the TTG recommends that an effort be made to

obtain urine samples from selected representative residents of Bikini under

carefully controlled conditions that would minimize possibilities of cross
contamination. 7~ Samples should not be poo]ed but clearly identified with spoc1f1c

e e e T e i iR
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20 f/m3 for insoluble plutonium in the population.

Sincerely,

)

’

i .
) .
P

John'H.'Harlcy, Director ;
Health and Safety Laboratory




& INECAPATIONATOXICOLOGY RESEARCHINSTITHITES Sk
LOVELACE FOUNDATION for MEDICAL EDUCATION and RESEARCH
P.O.BOX 5890 ALBUQUERQUE, NEW MEXICO 87115

December 23, 1976

ERDA CONTRACT
NO. E (29-2)- 1013

Dr. W. J. Bair, Manager
Environmental and Safety Research

Program

Pacific Northwest Laboratories

P. 0. Box 999

Richland, WA 99352

Dear Bill: |
I have reviewed your draft letter of December 17, 1976 to Dr. James L. Liver-

man relating the TTG recommendations concerning transuranic contamination of v Lo

Bikini residents. The letter is right on target, however, I would like to see:jf Ukﬁe

several points clarified or added as noted below: >, /tﬁjﬁ‘

& » ‘;“‘ 1‘1‘0

1. You note that "if the revised projections indicate body burdens jx{;:n A’s* LV

sonally feel this should be changed to read — "indicate body burdens o nano—\“%aJaﬂxy
curies or more, then in vivo counting of all residents is urged." 1 pe na]Tyanﬁ U;
qE#E%%Epat burdens of less than 10 nanocuries can be measured with.any degree oﬂﬁ(ﬁﬁkﬁ
validity, especially at Bikini. e el ot Greo st RSy —h
ity, especially i l T, ]1(;‘, ,Q)u_ e W o ‘Lﬂ:((alv
. 2. I would 1ike to see the last paragraph changed to read as follows: "In
considering these questions, the TTG felt somewhat handicapped in that a concise
but comprehensive summary of information on Bikini was not available. Livermore,
Brookhaven, HASL, the University of Washington and perhaps other labs have collected
@}P( data which could be useful in assessing the current levels of contamination on
e Bikini. It would be appropriate to have all of this data brought together, sum-
Wﬂ%“ il marized, interpreted and used as partial guidance for establishing a long range
L monitoring program and estimating health risks for Bikini residents.”

ing nanocurie levels, then in vivo counting of all residents is urged." - er- 00
1
€

ey W’C'U)L L )
| %ngﬂ“‘ “ Sincerely,
e
,‘L/(/ Q)./C/‘! 7,/J T
(74

Roger 0. McClellan, D.V.M.
Director, Inhalation Toxicology
Research Institute

ROM:mm

xc: Dr. N. F. Barr
Dr. W. ¥W. Burr
Dr. W. C. Hanson
Dr. J. H. Harley
Dr. 0. L. Keller
Dr. D. A. Orth
Dr. C. R. Richmond
N R € Thomnsnn
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other islands (e.g., Nam) that could be visited or inhabited in the
future—--regardless of what might be said to them at present.

Also, some portions of at least one island in the atoll have Pu
contamination levels considerably higher than the average value
reported for Bikini. The point is that Bikini is only one of
the islands in the atoll and any decisions concerning potential
health effects from plutonium to the Bikinians must be based on
information covering the entire atoll.

I also feel that we need to mention the potential problem of
standards for plutonium in soil. For example, would the proposed
EPA standards apply to Bikini? What would be the effort required

to establish what the levels of contamination are for the various
islands? 1Is the survey information adequate? What costs would be
associated with surveys, cleanup, if required, and disposal of so0il?
Where and under what circumstances would the contaminated soil be
isolated and managed?

I hope these comments are helpful. Best personal regards.

Sinc?re%y yours,

5.,/ Vf%"”

s

Chester 'R. Richmond

Associate Director for

Biomedical and Environmental
Sciences

CRR:1mm

cec:

Transuranium Technical Group
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