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Bi11 - It may be that sowe of my compents/questions are less applicable
to the LLL document than they might be to DOC or DOI. - Bruce Wachholz.
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~ COMMENTS ON THE LLL DRAFT, oo '"‘ﬁv‘-h/ A)\ B

“ASSESSMENT OF POTENTIAL DOSES TO POPULATIONS N4 ﬁ“ ‘ ™ \/'\ -

FROM THE TRANSURANIC RADIPNUCLIDES AT ENCWETAK ATOLL," A

BY W. L. ROBISON, W. A, PHILLIPS AND V, E, NOSIKIN APRG D g ﬁ )

\ W. S 8an /” ;

General Comments : \\ S
RN ./ ’ ,é

The document gives the impressipn of being much more authoritative o : g

b

than {t actually is. While the assupptions used are stated, the extent i

- o

a

of uncertainty or degree of conservatism/non-conservatism is not always
discussed (e.g., AMAD = 0.5 um).
Perhaps even more importantly, fthe validity, reliability and/or

limitations of the data base are not discussed. This becomes of significant

and perhaps critical importance with respect to the gut absorption factor.
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Although the reported ranges are mentioned, 1ittle in the way of applicability
or experimental conditions 1s discussed (e.g., the reader may concluce that
based on the LLL comments a factor of 1072 shou\d be used for chlorinated
water, when apparently 1t {s difficult to maintain Pu in the +6 state

under physiological conditions). Similar comments pertain to other

paramelers contributing to dose (e.J., coconuts, marine food).

It would be helpful for real warld decisions to have some idea of

the effect of multiple conservatisms upon the final dose estimates (e.g.,

or M e e

mass loading of 100 pg/m3, all of which is respirable, all of which is
sanc concentration and ratio of Pu/Am in soil). Perhaps a comparative

1isting of "conservative" and “"realistic" vaiues would be appropriate,

or at least a table 1isting the sevqra] conservatisms or non-conservatisms. i
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Specific Comments:

1)

2)

3)

4)

5)

To what extent, if any, {s the

OGS

-

hssumed diet realistic or conservative?

After what period of time {s {t|anticipated that this diet will, in

fact, be available as the primary, 1f not sole, source of food? For

example, are the people now to

food, and would this continue?

some extent dependent upon imported

How do LLL soil surface (0-3 cm) measurements compare with EPA

recommendations (0-1 cm)?

(Perhaps info related to this could be

obtained from the Rockwell comp*rative soil sampling program at

Rocky Flats.)
How reliable and consistent {s
Justifiable to assume a 2:1 rat

and the root zone {0-30 cm)?

the Pu:Am ratio of 2:1? Is it
1o for both the surface soil (0-3 cia)

How realistic arce the occupancy|factors stated? Are these valid also

for women and children? For ex

ample, children might be expected to

spend more time on a village oripicnic {sland, but would their

estimated dose be decreased bec
1slands, increased because they
sand or coral, or would the dos
adult?

A gut transfer factor of 3.0 x

recommends 10-4 for Pu-239, 240
of other isotopes of Pu, Am and

incorporated material. Use of

ause of avoidance of agricultural
might be expected to play in the dirt,

¢ be essentially the same as for &n

10'5 may not be conservative., EFA
oxide, 103 for oxides and non-oxides
Cm, and 5 x 103 for biologiﬁa]]y

10'3 for Am {s okay, but Pu-239, to say

nothing of\Pu-238, absorption f?ctors may have been underestimated,

i
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6)
7)

8)
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This subject {s one 1n which numbers are yiven in the report, but

1ittle is said about the experimental conditions or the applicability
of the numbers to the Enewetak !dose assessments:

a) Pu in chlorinated water may not remain as +6 in physiological milieu

b) Reference to Stuart is not igiven.

c) How significant is Pu-238 dose from marine pathway 1f transfer

factor of 10-3 {s used.

d) Concentration factors (ratirs?) appear very important for coconut
meat and milk. To base such an important parameter upon 5 coconuis
(some of which are lower values than "LT" values) raises questions
as to their suitab{lity and accuracy. (It {s incredible that the
Bikini so1l and coconuts have not yet been analyzed; also, presumably
nothing {s known regarding biological incorporation of Pu in coconut
meat/milk!)

e) 1Is there no information on Heaf vs. fruit concentrations?

Little was said about analytica} methods and deviations.

A1l derivations progress from fpod, water and air concentrations to dose.

It might be informative to understand {nhalation/ingestion —> body/organ

content — dose.

The marine pathway raises a number of questions as to the '72 survey and

the '76 survey which probably can énly be resolved by additional data.

The conflicts between the two sets of data are not resolved, and the

reasons given for accepting the| '76 values (e.g., the data match global

values) are not convincing, especially when the '72 samples were

conducted by 3 labs and the '76|data is given only by one. (Is it

to be expected that the Eneweta% marine 11fe Pu values should match

those in the North Atlantic or The Irish Sca? I would be a bit surprised
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to expect similar values.)

Other issucs re marine food paths and derivations inelude:

a) How representative 1s a single fish, the mullet, of either the
islanders' diet or of the fish and seafood populatfon? I would
think that other fish and the coconut crab would need to be sampled

before stating that the dose via marine 1ife is insignificant.

&ﬁ b) How valid are the statements (made at the meeting) that tho mullet

does not migrale, presumably either between islands or across

ocean/lagoon barriers? If it is not a migrating fish, were the

‘g fish obtained in those areas most 1ikely to be fished by the

Ry tesifBiel, Lokl

islanders?

c) What is the basis for the assumption that the mullet is the most

direct and representative 1{nk between marine contamination levels e

and dose to man?

¢ v s b e ST

i. d) It is stated that there is %ome uncertainty about what fish tissue

[

the Marshallese actually 1n$est. This sounds difficult to believe

considering that we have had 30 years--more or less--to observe/study

3 their dict. If nothing elsd, why don't we ask them? Unreall If %
1% ft 1s true that we really don't know, why are muscle and skin assumed? : %
j% ¢) If there is a difference of ja factor of 8 1n the 238Pu/239Pu ratios ; ¥

in fisd (mullet?) muscle 1n'different parts of the atoll, why are , ; E

mean concentrations used and why is 3 x 105 ysed as the gut transport i
| factor for 238p9 ' o
;% f) On page 8 it is stated that juse of 10-3 instead of 3 x 103 for

- Pu-239, -240 would increase the dose rate from 3.2 mrad/yr (Table 5)

to 9.9 mrad/yr. Does this 1‘50 include 238py7 What 1if the 3

:
L4~¢~.
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9)

10)

g)
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238py component value is 10T3 and 239,240py {5 104 or

3 x 10792 {

What 1t all reduces to 1is that we don't really know anything
more about the marine pathw?y than we do the terrestrial cv,

for that malter, the 1nha1a%10n one.

l
1f there may be a Pu problem at;Bikini with surface soil concenirations

of 10 pCi/g (page 11), how can/we consider settlement at Eneweiak

with levels of 10-40 pCi/g?

The uncertainties of the 1nha1af1on dose calculations have already

pretty well been {dentified:

2)

b)

c)

d)

How realistic is a mass loading of 100 ug/m3, especifally 1f used

as a yecarly average? r

It seems extremely conservative to assume that ALL of the rcsuspended
material 1s of respirable sfze, or to assume that the AMAD 1s

0.5 ym,

|
Is it realistic to assume a Pu/Am ratio {dentical to that in soil

for all respirable particles? It seems to me that at least some
of tha,mass loading would be due to particles from ocean/lagoon
spray which probably have 1jttle or no Pu content,

Can one assume that 1hhalcdimatcria1 is high-fired oxide?

Other comments: )

1)

|
It may be misleading or misinterpreted to retain tables for average

soi1 concentrations up to 400 pfi/gm. Even 40 pCi/gm probably is

unreasonably high as an island fverage.

The use of average soil concentrations is a delicate one. If averages

are NOT used, presumably ALL 1s?and areas must be measured., If island

i
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averages ARLC used, individual leues may exceed the average (almost by
definition). There probably aré two aspects to this issue: pavu-legal
and moral, In terms of what re$ulatory guidance 1s available, tic

use of averages probably 1is oka$ assuming that reasonable statistics are
used--soi1/islund averages, ann'al tnhalation/ingestion averages,
occupancy averages, etc. Withoyt the use of averages, the habits and
location and exposure of each 1Qdiv1dua1 presumably would need to be
estimated. The moral aspect 1s§more difficult: should anyone nced to
accept a higher risk than the "1verage“?

Considering all of the uncerta1?ties, my own feeling is that avcirages
are acceptable as long as max1m§.sim11ar1y are defined (e.g., a rasidence
{sland might have an average ofi6-8 pCi/gm with no area of the island

to exceed, say, 30 pCi/gm). ;

The above becomes tied {nto theiapp11cab111ty of the EPA Guidance

to the Enewetak return. This h%s 1iterally forced OES to consider

dose projections from transuranﬁcs. something that heretofore had been
either not considered or considired to be insignificant. Obviouli.y

both “considereds" were in erro%. I feel that the EPA Guidance siould
be considered to be what it is--guidance. The closer we can get to
or below {t, the belter off DOE land the Enewctak people will be.
However, 1t 1s doubtful that EPA will insist on the use of their
Guidance as an upper exposure lgvel and have fndicated that {f 1t

can be met we should by all means do so, but if {t cannot be met the
reasons are understandable becadse of the uniqueness of the situation

and because the benefits, while {{ntangible, no doubt exceed the

g o
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4)

5)

additional risk, Furthermore, [

was intended for use in land dee
these concepls undoubtledly do nq
In addition it was stated that é
public/private land use, and wa%
nuclear weapons tests (i.e., NT§
we should make every reasonable|
complied with, but it 1s not neé
at least from L[PA's perspective
How all this will help OES withi
suggestions or help in determin{
agriculture, and visiting island
I'm sure,
While the bone dose exceeds EPA:
does the lung dosc, the largest
is translocation from the lung.
conservative by up to a factor q

acceptable and the bonc dose is

-7 -

PA stated that thelr Guidance

ds, development and use, and that

t apply to the Enewetak culture.

he Guidance was intended for U.S.

not directed toward sites of atmospheric
, N.M., Bikini, Enewetak). Conscquently
effort to assure that the Guiduace is

essarily a prerequisite for rescitlement--

n 2 weeks {s a mystery to me. Aay
ng clean-up levels for residence,

s would be most gratefully appreciated,

Guidance to a much greater ex:tat than
single contributor to the bone cuse

1f the inhalation assumptions ave

f 10, the lung dose becomes quite

reduced dmost by 1/3. Possible

conservatisms in ingestion parameters (e.g., concentration ratios)

diet estimates may lower the bon

hand, raising the GI absorption

and uncertainties in the terres

almost preclude any realistic e%
|
|
|

e ‘dose still further; on the other
factor will increase {t. The unknowns
rial and marfne ingestion pathways

timates via this exposure route.
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