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Dr. J. L. Liverman “K, Gx “CL, 7? ~é
Office of the Assistant Administrator wf ST & "Fe

for Environmental and Safety
Energy Research and Development
Administration

Washington, D.C. 20545

Dear Jim:

 

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

—*

| inhabitants -ofBikini] with 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:

“ae

1. Do the residents of Bikini have plutonium burdens higher than those
ivbeck jg Poerhc. atolls

of other personsaliving inathe same latitude?
(ppately>

‘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?

es BEST COPYAVAILABLE
is ~

4. What potential health risks are associated with current and projected

transuranic burdens of the Bikini residents?
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Pacific Northwest Laboratories

Battelle Boulevard

Richland, Washington 99352

January 12, 1977 Telephone(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.

Sincerely yours,

W. J. Bair, Ph.D.
Chairman

Transuranium Technical Group

WJB:imjs

Attachment

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

Lyme levels
indicated thatypluton turn burdens of Bikini,residents were 10 times

Plgvels AW thawrDe2'>
greater than plutonium - ovelgjeonsideradtyupiea of residents of the

continental United States. These-estimatesweredorived—from-pttrterttinr

 

analysis—ofteinesamplesfromBHeri-residents_amdt-fromrestdertsof

‘New-Yorktity. Unfortunately, the validity of both these sets of urine

data is subject to question. ke

4 bate rem News york Ciby yosidon

ThesttentorkCitydata, based on poolcd samples,were not confirmed by a

veer carefully collected large sample from one individual. This individual

single sample was 10- fold lower, than the pooled samples, and is in beter

Hour the. peelscl ¢ kes

agreementwith model estimates based on fallout plutonium burdens
—(~ wf j - ~

from autopsy data. tSa compels

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 identification

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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of the air the residents breathe and the food they eat. This effort

will, of course, become more important if the answer to the first question

is positive. |

An answer to the third question requires answers to the first two. The

TTG recommends that when answers are obtained to questions 1 and 2,

estimates of current body burdens and projected future body burdens

should be made for current residents and their descendants, based on

the best available models. The TTG does not believe in-vivo counting
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Ll,
.

offers much hope at the estimated current body burdens. However, if the

revised projections indicate body burdens attaining nanocurie levels,

. © shewld VECIURS leyedh Basezl onus!

then in-vivo counting of al] residents outa be destrabte. NAR
witt Spends sichjects, ot tS tenl ike be ork euryeat toeliceloe a

yaeede ! Nope F Qicencity my leva Chost brudous ef plebonren Jf yr Got Ca

The fourth question, regarding possible health risks, depends upon Cro,

{

current and future body burdens of transuranics in Bikini residents.

if Aeexpterd at feex value,
Data presented to the THGsuggests that the average burden is ~ 20 pCi

239,240) 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 Haeoeaetof Sul. est

‘and would be very smal]. However, the TTG believes,ths would be premature.

Such estimates would better wait until the body burdens of the Bikini

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

‘of 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
: ot Merve. CVE lvce\ CORAYR sy¥po"°

“sociological stresses)tat-Areading the 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 should be placed above any

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

concise but comprehensive summary of information on Bikini. Livermore,
Cc

Brookhaven, HASL, the University of Washington and perhaps other Yaboratories
>?

have collected data which fould be useful in assessing the current *
ye itis healeeGt terete ld lox < oprake&fehere

Jevels of contan ination on Bikini, Aradiehieh—
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Ww realistically consider measuring. This was a general agreement among
é A ) several laboratories at a recent meeting, although investigatcrs with

= Ge much less experience in this field believe (mistakenly, we think) that

JAS Sey they can measure levels much lower than this. Based upon the average

ckeecd burden of ~200 pCi in Bikini residents stated in your letter, the

probability of obtaining meaningful numbers >0 is diminishingly small; and

io 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

ee? and Schell, pers. comm.). The Enewetak data (Noshkin et al 1976; NVO-

Qs ¢ 140) further provide a reasonable background for extrapolating the

Wy , Bikini data into the future and to substantiate whether or not a human

\S*AUS contamination situation possibly exists or can be expected in the future.

7) \> The very best data should be summarized, evaluated, and used in the

‘ ys 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.

Senperelys

~¢ oC (Cogito

WayneCf Hanson

H-8 Alternate Group Leader

WCLIL: mar Environmental Studies
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OAK RIDGE, TENNESSEE 37830

December 30, 1976

 

Dr. W. J. Bair, Manager 7 . my

Environmental and Safety ee
Research Program |

Battelle Pacific Northwest er
Laboratories

Battelle Boulevard .
Richland, Wa shington 99352 woo

ne
Dear Dr. Wait:

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. TI would
ok t suggest the following sentence. "Do the residents of Bikini

have body burdens of plutonium above those of other persons
pur _\ inhabiting atolls in the Pacific in approximately the same

(ae latitude as Bikini?"

Third paragraph, first sentence: I suggest the word "were"
het be replaced with "could be.”
peepeck mel @yilie|

3. Third reset last sentence: sugpest "approximately 2

gfZ icocuries.
On iclee Sw ot ol

4, Fourth cnooh, addition: ("We suggest that consideration be
OKkegiven to the use of the radiobiological research vessel R. V.

it oe - Liktanur as a clean environment in which urine samples can be

wokesR collected during one or more of its quarterly visits to Bikini."

cu wy "
5. Sixth paragraph, last sentence: I suggest we say ". . .then in

) evs vivo counting of all residents should be reconsidered. However,

re ee? based upon our experience to date with Spanish subjects, it is

a ae? unlikely that the current technology would offer much hope of

Oe quantifying Low chest burdens of plutonium under field conditions."

6. Seventh paragraph, second sentence: I suggest ", . .the average

\g burden could be about 200 pCi 239, 240pPu.
prea

&, Ca eer
ea)Ue" a



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

_7. 4 also feel that Liverman should be appraised of the real situation
A y at Bikini in terms of other islands in the atoll and the potential

pe att gfor situations developing that are similar to Enewetok. Apparently

Sv there is not much information on the extent of Pu contamination on

k a at ftfether islands (e.g., Nam) that could be visited or inhabited in the

Yen
{

jut y gy“ futurc--regardless of what might be said to them at present.

Le { re Xt,

a). we ‘ Also, some portions of at least one island in the atoli have Pu

aa) 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

n_ (ke EPA standards apply to Bikini? What would be the effort required
ha to eStablish what the levels of contamination are for the various

islands? Is the survey information adequate? What costs would be
associated with surveys, cleanup, if required, and disposal of soil?

Where and under what circumstances would the contaminated soil be

isolated and managed?

I hope these comments are helpful. Best personal regards.

Sincerely yours,
? '

onooo

LG han
Chester "R. Richmond

e Associate Director for

Biomedical and Environmental

Sciences

CRR:imm

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

I used the outline that Roger prepared 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 like your comments in time to get a final draft to Jim Liverman in
early January.

Sincerely yours,

Wy Bair, Ph.D.
Manager
Environnental afd Safety

Research Program

WJB:mjs

Enclosure

ec: W. W. Burr
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Dr. J. L. Liverman Vetephane 595) “946-2421

Office of the Assistant Administrator
for Environment and Safety

Energy Research and Development
Adminis tration

Washington, D.C. 20545

Foden 32-G305

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 TIG 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 increased 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 (v0.1 to 0.1 pCi
Pu/l). The lower value appears to be 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 samples 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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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
Sf 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
YGfood. The TTG recognizes the need for continued moni toring of air, soil, water,

y and foodstuffs for plutonium and other transuranics. To minimize the cost of this
\ y effort a long range plan is needed that will assure identification of any gradual
3) or precipitous changes in levels of transuranics in these substances. Samples ( tL
“ are required that will be truly representative of the air the residents breathe| earners

« and the food they eat. oe - uo o "Serene ©vA . - 7 fe i . 7. we

™ The third question regarding projected ‘levels of transuranics in the current ~. et‘1
A residents and their descendants follows from the first two questions in that it ar

uJ 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

P
a
d
e

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,

W. J. Bair, Ph.D., Chairman

. Transuranium Technical Group

WUB:mjs
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To Members of the Transuranium Technical Group

N. F. Barr R. O. McClellan
W. C. Hanson D. A. Orth
J. H. Harley R. C. Richmond
O. 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. I have not tried to polish
this but will wait until I receive your comments.

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

I'd like your comments in time to get a final draft to dim Liverman in
early January.

Sincerely yours,

oe

| \z
W. td. Bair, Ph.D.
Manager
Environmental and Safety

Research Progran

WIB:mjs

Enclosure

cc: tlh. W. Burr
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Dr. d. L. Liverman Cen erSeatoe (eM, “O462A
Office of the Assistant Administrator 7 mySavyweeM oy 4

for Environment and Safety x“ \ weevx ae “Ly
Energy Research and Development oe ox f ony
Administration v weJ Jost.

Washington, D.C. 20545 Que tngCicer-
\ v - , . -) . 4

Dear Jim: ow ALN” 5 wy ——

The Transuranium Aechnicdl Group met in Washington, D.C. on December 8, 1976 to KX
Nvreview the data which—suggest—bhe—poss4 cantaminationoftheinhabitants—ef p oN

Bikinicwith-pitterniim. We believe this is an appropriate task for the TTG and a q"

are pleased to rovide the following comments.pleas p he J the obswued Oucdigpuod
Pepraf conse x

The TTG views the c ame conteeiton-ofpresentan

y future residents of the Bikini atoll as consisting oF jour major questions which
jwwetlle- need to be, addressed. ?tribrnealain 2

£7 ©, Chie, bh ippimtnenyprccrend.Dag chdy deck av he.Cobrate,

oe \ 4. 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 increased plutonium body burdens, what is the
ee\source of their plutonium burden?

ae ™, J+ rte,J.a),

SM. -What—transuranic body burdens are projected for the future for current
= residents and their descendants?

‘ “2
versA Whatpotential.health risks “are associated with curnent and ordijec td )

Hkg(a transuranic body-burdens., of the Bikini residents? ’
je herrsrd, 4,Deve _ th enhtae

In addressing the first of these questions , data presented to the TTG indicated
a that ‘plutonium burdéns_ofthe Bikini residents were 10-100 times greater than

plutonium levels in -esidents of the continental United States. Trese-estimates
ml were-derived-fromplutoniun-anatysis—of-urine-samptes~fromBrkint—restdentsard”

“, residents—ofNew-York-GHty. Unfertunatety | he validity of the urine data is
subject to question. The New York City data vary by a factor of 10 (% 0.1 to OTpci
Pu/i). Theselouer value appears to be rec¢ancilable with the best estimate
of plutoniinpurdens in U.S. residents from fallout, or 2 pCi.

The Bikini lata 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-contaminatled soil on the body and clothing of the person o~ 6 EUs
providing the sample or from resuspension of Pu-contaminated soil? Also,urine “sglee
samples were generallypooledwhich preventedidentificationof possiblesampling « gc ™
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 TYG recommends that an effort be made to
obtain urine samples from selected representative residents of Bikini under
carefully controlled conditions that would minimize possibilitics of cross
contamination. Samples should not be pooled but clearly identified withne

Neer. cereneaneeaa

ABO
wae PUY
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Sincerely yours,

W. d. Bair, Ph.D., Chairman

Transuranium Technical Group

WAG rate)
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for insoluble plutonium in the population.

Sincercly,

ay
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1
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‘

John JI. Harley, Director
Health and Safety Laboratory
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Dr. J. L. Liverman “K, Gx “CL, 7? ~é
Office of the Assistant Administrator wf ST & "Fe

for Environmental and Safety
Energy Research and Development
Administration

Washington, D.C. 20545

Dear Jim:

 

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

—*

| inhabitants -ofBikini] with 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:

“ae

1. Do the residents of Bikini have plutonium burdens higher than those
ivbeck jg Poerhc. atolls

of other personsaliving inathe same latitude?
(ppately>

‘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?

es BEST COPYAVAILABLE
is ~

4. What potential health risks are associated with current and projected

transuranic burdens of the Bikini residents?
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Pacific Northwest Laboratories

Battelle Boulevard

Richland, Washington 99352

January 12, 1977 Telephone(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.

Sincerely yours,

W. J. Bair, Ph.D.
Chairman

Transuranium Technical Group

WJB:imjs

Attachment

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

Lyme levels
indicated thatypluton turn burdens of Bikini,residents were 10 times

Plgvels AW thawrDe2'>
greater than plutonium - ovelgjeonsideradtyupiea of residents of the

continental United States. These-estimatesweredorived—from-pttrterttinr

 

analysis—ofteinesamplesfromBHeri-residents_amdt-fromrestdertsof

‘New-Yorktity. Unfortunately, the validity of both these sets of urine

data is subject to question. ke

4 bate rem News york Ciby yosidon

ThesttentorkCitydata, based on poolcd samples,were not confirmed by a

veer carefully collected large sample from one individual. This individual

single sample was 10- fold lower, than the pooled samples, and is in beter

Hour the. peelscl ¢ kes

agreementwith model estimates based on fallout plutonium burdens
—(~ wf j - ~

from autopsy data. tSa compels

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 identification

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

 



TR-ENESETINEEST_DAMP TUS dre TeQUITEU Clidt WIth) DE LIULyY Tepresunluavive mre

of the air the residents breathe and the food they eat. This effort

will, of course, become more important if the answer to the first question

is positive. |

An answer to the third question requires answers to the first two. The

TTG recommends that when answers are obtained to questions 1 and 2,

estimates of current body burdens and projected future body burdens

should be made for current residents and their descendants, based on

the best available models. The TTG does not believe in-vivo counting
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offers much hope at the estimated current body burdens. However, if the

revised projections indicate body burdens attaining nanocurie levels,

. © shewld VECIURS leyedh Basezl onus!

then in-vivo counting of al] residents outa be destrabte. NAR
witt Spends sichjects, ot tS tenl ike be ork euryeat toeliceloe a

yaeede ! Nope F Qicencity my leva Chost brudous ef plebonren Jf yr Got Ca

The fourth question, regarding possible health risks, depends upon Cro,

{

current and future body burdens of transuranics in Bikini residents.

if Aeexpterd at feex value,
Data presented to the THGsuggests that the average burden is ~ 20 pCi

239,240) 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 Haeoeaetof Sul. est

‘and would be very smal]. However, the TTG believes,ths would be premature.

Such estimates would better wait until the body burdens of the Bikini

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

‘of 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
: ot Merve. CVE lvce\ CORAYR sy¥po"°

“sociological stresses)tat-Areading the 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 should be placed above any

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

concise but comprehensive summary of information on Bikini. Livermore,
Cc

Brookhaven, HASL, the University of Washington and perhaps other Yaboratories
>?

have collected data which fould be useful in assessing the current *
ye itis healeeGt terete ld lox < oprake&fehere
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Ww realistically consider measuring. This was a general agreement among
é A ) several laboratories at a recent meeting, although investigatcrs with

= Ge much less experience in this field believe (mistakenly, we think) that

JAS Sey they can measure levels much lower than this. Based upon the average

ckeecd burden of ~200 pCi in Bikini residents stated in your letter, the

probability of obtaining meaningful numbers >0 is diminishingly small; and

io 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

ee? and Schell, pers. comm.). The Enewetak data (Noshkin et al 1976; NVO-

Qs ¢ 140) further provide a reasonable background for extrapolating the

Wy , Bikini data into the future and to substantiate whether or not a human

\S*AUS contamination situation possibly exists or can be expected in the future.

7) \> The very best data should be summarized, evaluated, and used in the

‘ ys 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.

Senperelys

~¢ oC (Cogito

WayneCf Hanson

H-8 Alternate Group Leader

WCLIL: mar Environmental Studies
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Dr. W. J. Bair, Manager 7 . my

Environmental and Safety ee
Research Program |

Battelle Pacific Northwest er
Laboratories

Battelle Boulevard .
Richland, Wa shington 99352 woo

ne
Dear Dr. Wait:

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. TI would
ok t suggest the following sentence. "Do the residents of Bikini

have body burdens of plutonium above those of other persons
pur _\ inhabiting atolls in the Pacific in approximately the same

(ae latitude as Bikini?"

Third paragraph, first sentence: I suggest the word "were"
het be replaced with "could be.”
peepeck mel @yilie|

3. Third reset last sentence: sugpest "approximately 2

gfZ icocuries.
On iclee Sw ot ol

4, Fourth cnooh, addition: ("We suggest that consideration be
OKkegiven to the use of the radiobiological research vessel R. V.

it oe - Liktanur as a clean environment in which urine samples can be

wokesR collected during one or more of its quarterly visits to Bikini."

cu wy "
5. Sixth paragraph, last sentence: I suggest we say ". . .then in

) evs vivo counting of all residents should be reconsidered. However,

re ee? based upon our experience to date with Spanish subjects, it is

a ae? unlikely that the current technology would offer much hope of

Oe quantifying Low chest burdens of plutonium under field conditions."

6. Seventh paragraph, second sentence: I suggest ", . .the average

\g burden could be about 200 pCi 239, 240pPu.
prea

&, Ca eer
ea)Ue" a
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_7. 4 also feel that Liverman should be appraised of the real situation
A y at Bikini in terms of other islands in the atoll and the potential

pe att gfor situations developing that are similar to Enewetok. Apparently

Sv there is not much information on the extent of Pu contamination on

k a at ftfether islands (e.g., Nam) that could be visited or inhabited in the

Yen
{

jut y gy“ futurc--regardless of what might be said to them at present.

Le { re Xt,

a). we ‘ Also, some portions of at least one island in the atoli have Pu

aa) 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

n_ (ke EPA standards apply to Bikini? What would be the effort required
ha to eStablish what the levels of contamination are for the various

islands? Is the survey information adequate? What costs would be
associated with surveys, cleanup, if required, and disposal of soil?

Where and under what circumstances would the contaminated soil be

isolated and managed?

I hope these comments are helpful. Best personal regards.

Sincerely yours,
? '

onooo

LG han
Chester "R. Richmond

e Associate Director for

Biomedical and Environmental

Sciences

CRR:imm

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

I used the outline that Roger prepared 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 like your comments in time to get a final draft to Jim Liverman in
early January.

Sincerely yours,

Wy Bair, Ph.D.
Manager
Environnental afd Safety

Research Program

WJB:mjs

Enclosure

ec: W. W. Burr
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Dr. J. L. Liverman Vetephane 595) “946-2421

Office of the Assistant Administrator
for Environment and Safety

Energy Research and Development
Adminis tration

Washington, D.C. 20545

Foden 32-G305

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 TIG 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 increased 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 (v0.1 to 0.1 pCi
Pu/l). The lower value appears to be 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 samples 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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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
Sf 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
YGfood. The TTG recognizes the need for continued moni toring of air, soil, water,

y and foodstuffs for plutonium and other transuranics. To minimize the cost of this
\ y effort a long range plan is needed that will assure identification of any gradual
3) or precipitous changes in levels of transuranics in these substances. Samples ( tL
“ are required that will be truly representative of the air the residents breathe| earners

« and the food they eat. oe - uo o "Serene ©vA . - 7 fe i . 7. we

™ The third question regarding projected ‘levels of transuranics in the current ~. et‘1
A residents and their descendants follows from the first two questions in that it ar

uJ 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

P
a
d
e

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,

W. J. Bair, Ph.D., Chairman

. Transuranium Technical Group

WUB:mjs
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To Members of the Transuranium Technical Group

N. F. Barr R. O. McClellan
W. C. Hanson D. A. Orth
J. H. Harley R. C. Richmond
O. 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. I have not tried to polish
this but will wait until I receive your comments.

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

I'd like your comments in time to get a final draft to dim Liverman in
early January.

Sincerely yours,

oe

| \z
W. td. Bair, Ph.D.
Manager
Environmental and Safety

Research Progran

WIB:mjs

Enclosure

cc: tlh. W. Burr
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Dr. d. L. Liverman Cen erSeatoe (eM, “O462A
Office of the Assistant Administrator 7 mySavyweeM oy 4

for Environment and Safety x“ \ weevx ae “Ly
Energy Research and Development oe ox f ony
Administration v weJ Jost.

Washington, D.C. 20545 Que tngCicer-
\ v - , . -) . 4

Dear Jim: ow ALN” 5 wy ——

The Transuranium Aechnicdl Group met in Washington, D.C. on December 8, 1976 to KX
Nvreview the data which—suggest—bhe—poss4 cantaminationoftheinhabitants—ef p oN

Bikinicwith-pitterniim. We believe this is an appropriate task for the TTG and a q"

are pleased to rovide the following comments.pleas p he J the obswued Oucdigpuod
Pepraf conse x

The TTG views the c ame conteeiton-ofpresentan

y future residents of the Bikini atoll as consisting oF jour major questions which
jwwetlle- need to be, addressed. ?tribrnealain 2

£7 ©, Chie, bh ippimtnenyprccrend.Dag chdy deck av he.Cobrate,

oe \ 4. 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 increased plutonium body burdens, what is the
ee\source of their plutonium burden?

ae ™, J+ rte,J.a),

SM. -What—transuranic body burdens are projected for the future for current
= residents and their descendants?

‘ “2
versA Whatpotential.health risks “are associated with curnent and ordijec td )

Hkg(a transuranic body-burdens., of the Bikini residents? ’
je herrsrd, 4,Deve _ th enhtae

In addressing the first of these questions , data presented to the TTG indicated
a that ‘plutonium burdéns_ofthe Bikini residents were 10-100 times greater than

plutonium levels in -esidents of the continental United States. Trese-estimates
ml were-derived-fromplutoniun-anatysis—of-urine-samptes~fromBrkint—restdentsard”

“, residents—ofNew-York-GHty. Unfertunatety | he validity of the urine data is
subject to question. The New York City data vary by a factor of 10 (% 0.1 to OTpci
Pu/i). Theselouer value appears to be rec¢ancilable with the best estimate
of plutoniinpurdens in U.S. residents from fallout, or 2 pCi.

The Bikini lata 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-contaminatled soil on the body and clothing of the person o~ 6 EUs
providing the sample or from resuspension of Pu-contaminated soil? Also,urine “sglee
samples were generallypooledwhich preventedidentificationof possiblesampling « gc ™
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 TYG recommends that an effort be made to
obtain urine samples from selected representative residents of Bikini under
carefully controlled conditions that would minimize possibilitics of cross
contamination. Samples should not be pooled but clearly identified withne
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Sincerely yours,

W. d. Bair, Ph.D., Chairman

Transuranium Technical Group

WAG rate)
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for insoluble plutonium in the population.

Sincercly,

ay

’
1

vat
‘

John JI. Harley, Director
Health and Safety Laboratory
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Dr. W.
Environmental and Safety Research

Program
Pacific Northwest Laboratories
P. OQ. Box 999
Richland, WA 99352

J. Bair, Manager

Dear Bill:

I have reviewed your draft letter of December 17, 1976 to Dr. James L. Liver-
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man relating the TTG recommendations concerning transuranic contamination of
Bikini residents. The letter is right on target, however, I would like to see {
several points clarified or added as noted below:

sonally feel this should be changed to read — "indicate body burgens 0
curies or more, then in vivo counting of al] residents is urged.”

1,
a

You note that "if the revised projections indicate body burdens a is6

eeewv(per
Cnnano-“ie

nally
doubt that burdens ofTessthan 10 nanocuries can be measured with any degree ofst

2.

  

a > ilTy t 3) av 2) Z GValidity, especially at Bikint. L5Thsee feet1Gese(Gres The Go we

I would like 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.
Brookhaven, HASL, the University of Washington and perhaps other Tabs have collected
data which could be useful in assessing the current levels of contamination on
Bikini.

ROM:mm
XC?

Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Livermore,

It would be appropriate to have all of this data brought together, sum-
marized, interpreted and used as partial guidance for establishing a long range
\ronsterns program and estimating health risks for Bikini residents.”
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* Sincerely,
OD
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Roger 0. McClellan, D.V.M.
Director, Inhalation Toxicology
Research Institute
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environmental samples, much of it published by Nevissi and Schell (1975a

1975b); Nevissi, Schell, and Nelson (1976), and more on hand (Lowman

and Schell, pers. comm.). The Enewetak data (Noshkin et al 1976; NVO-

140) further provide a reasonable background for extrapolating the

Bikini data into the future and to substantiate whether or not a human

contamination situation possibly exists or can be expected in the future.

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

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.

eye
~CUE - { tC a

WayneCf Hanson
H-8 Alternate Group Leader

WCH:mar Environmental Studies

An Affirmative Action/Equal Opportunity Employer
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Sixth paragraph, last sentence: I suggest we say ". . .then in
vivo counting of all residents should be reconsidered. However,

based upon our experience to date with Spanish subjects, it is

unlikely that the current technology would offer much hope of
quantifying low chest burdens of plutonium under field conditions."

Seventh paragraph, second sentence: I suggest ", . .the average

burden could be about 200 pCi 239,240pu.
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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? Is the survey information adequate? What costs would be
associated with surveys, cleanup, if required, and disposal of soil?

Where and under what circumstances would the contaminated soil be

isolated and managed?

I hope these comments are helpful. Best personal regards.

Sinegrely yours,

| i 7

\ fles
Chester “R. Richmond
Associate Director for

Biomedical and Environmental

Sciences

CRR: 1mm

ec: Transuranium Technical Group
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