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DISPOSAL OF SCRAP MATERIAL AT BIKINI ATOLL
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) In recponse to your request for consideratlion of proper disposal of
. contwelnated scrap material for the Bikini cleanup operation, the
e Tollowinz guidance is provided:

Beckercund - Past radiological surveys and particularly the 1667
survey identified & number of locations smong the islanés of Bikini
Ltoll having quontities of scrap material containing induced radio-
activity. OSueh scrap locations are described in the Health and Safety
Laboratory report HASL-1G60 entitled, "External Radiation Levels on
Bikini Atoll - May, 1687," dated December, 19€7. These locations,
whiclh are on iszlaunds near foruaer testiny sites, may be identified as:
(a) the Aomen-Iroij Complex in the north-central part of the stoll,
(b) the isiand of Ham &nd the blasted bunker just west of Hem and
Bravo Crater in the northwest part of the etoll, and (c) an grea
generally defined &s the island of Enidrik an? the western portion

oi the serohoj-incmon Cumplex in the souti contral port of the ctoll.
Also, the possitility cannot be ruled out that there mzy be some
contaminated scrap on Bikini Island, azs increased levels of radiztion
were observed there on a cable spool and only a small iraction of the
area was checked due to dense vegetstion. Additionzlly, there zare
three test faeility locations in shallow water on the reef between
the Aomen=-Iroij Complex and Yam whieh were not monitored during the
'67 survey and which should be checked far contaminated scrap.
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The Ad Hoc Committee established by AEC to evaluate the radiolozical
hazards of resettlement of the Bikini Atoll recommended a numker of
measures one of which was that "Radioactive scrap should be renoved
from the islands adjacent to Tormer shot sites.” In discussions on
the need for such renoval it was pointed out that this materisl is
scrap metzl containing induced radiosctivity and that natives collect
and find use for all such materials., The scerap is in the form of
metal embedded in concrete, chunks of metzl lying on top of the ground
surface, and scraps of metal mixed with the top layers of sand and soil.
It is not expected that removal of the scrap containing induced radio-
activity will make any grcat reduction in radiation levels on the near
gsst 1slan§§ since there are qusntities of radionuclides, primarily
Co and lJ(Cs, in the top layers of sand and soil of these islands.
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It was concluded that some radiation exposure could be avoided
through reroval of contzninated scrap metal such that it would be
unevailiable to native collectors.

Ohjectivea - Folleowing the August 1262 trip to Bikini, a report on

the vieit was prepered by AEC steli containing en esttschment addressing
the quection of purpoce and objective tfor screp removal at BPilkinl Atcll,
Recommendations 1 throuzh & of this statement, known ac Attechment 6

to that trip report, cppear to be a proper essesament of what is needed.
This Attachkment 6 is provided for your use.

Scrop Disposal - If cost, time, and man-pover were unlimited, disposal
ol all scraw metal containing eny induced radicactivity in the very
deep oceen ovislide the reer would nore cceriainly magke the scrap une
svallable to the returning natives. More reslistically there ere a
number of foctors to be considered:

l. The locastion of c¢heanels in the reef throuch which boats losded
with scrap nust pasc is such that dicyosal outside the reef for
scrup loceticons in the northern portion of the atoll will involve
& 25 to 30 milc round trip., Currents may be very stronz in these
channels.

V]

o Except for a trgce quantity, the redionuclide in the contrminated
metal scerap is YYCo with a half-lifec of about Tive yesrs. This
may be compared with the 30 year halfelife of 137¢s which is =
major component of soil redloactivity of the near test islands.
The scrap contaminant will deccy throush six half-life periods
reanching about 1% of its 1967 value while the +37TCs in soil of
the near test islands is being reduced to 5C% of its 1967 level.

3. Disposal of metal debris, which will sink to the bottom, in water
150 to 200 feet deep inside or outside the lazoon will make the
scrap unevaileble to the natives. Such materisal should not be
recoverable without use of specizl equipment at these depths.

-

The lagoon and ocean floars in the area of tecst locations already
contsin a total quantity of scrap expected to be in excess of
that found on land. In fact, the added quantity from the land
sreas would probably be a very small fraction of this total.
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‘; 5. Disposal inside the reef would make scrap removal opersations
1? less weather and wind dependent since trips into open water
‘§ and possibly into rough seas would not be needed.

* 6. The identification of metal scrap containing induced radio-

: ectivity and requiring disposal must be made under field cone
;* ditions using porteble radiamtion detection instruments and in
§ H most cases in the presence of an elevated above ground ganma

radistion field. The identificstion of hot spots in soil will
take place under similer clrcumstances.

§ With these factors in mind it is suggested that the following guide~
‘ §/ iines be applied:

l. A careful search should be made for all contaminated scrap that
may be collectsble by the returning natives., Ecrep metal con-
talning induced radiocactivity and showinz contact readings
measwrable gbove local backsround should be collected for
disposal. 7The need for removal of other materials such as soil
from any hot cpots conteinlnz plutonium or other radionuclides
will be a matier for case-by=case determinations Iin the Tield
with recommencations mede by the AEC Rediological Safety Advisor.

2. Disposal of metal scrap conteining redioactivity in water having
a depth of about 150 to 200 feet will make these materials une
available to the native population. These depths arc approxie
mately equivalent to the deeper parts of the lagoon.

3. A disposal site for esch of the three near test areas, as deseribed
on page 1, contalning the contaminsted scrap mey be chosen inside
or outside the reef with a minimum distence of one mile to the
neerest islend or islet. A record of positions should be made
and included in final reports. If any markers are used they
should be removed at the end of cleanup operations.

L, Considering the possibility of future salvege of ships, metal
scrap contzining induced radioactivity is not to be placed within
the prohibited area located in the east end of the lsgoon (refer
to H. 0. 6032 published by U. S. Naval Oceanographic Office).

5. Except when collected by those suthorized to do so, no samples of
metals containing induced radlocactivity are to be retained or
transported from Bikini Atoll.
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6. Disposal of scrap containing no induced radiocactivity such as
tovers and other materials on Bikini and Eneu end similar
materials on other islande requires no special consideration
from a radiolerical vicewpoint cnd is therefore not covered
by these guldelinres.

T. As discussed in item 3 of Attachment 6, conglderation of
disposition of undomared or damaged bunkers must take into
account thelr resdiological status and possible utility.

In this regerd it 1is expected that bunker contamination
levels will be reduced more rapidly thon levels in the soil
cf the near test islends. There is the additionzl need to
obtain input from the Trust Territory representative that
reflects desirec of the natives in order to deterrmine what
use mizht be made of these structures. These bunkers would
not appear to fzll in the seme category as other nore readily
renovable contaminated scrap material since their potential
usciullness is uadoubtedly much greater. As for the damaged
tunkers on Nom and the sand island wvest of PBravo Crater, it is
suzgested thet their physical rother than radiolosical condition
is lhe wore dwporwalilt cousiderstion end a aecision on their
disposition should be made in the field apgain considering the
decires of the returning natives.

8. Any epecial problems that mizht be discovered such as plutonium
contonination other than in scil or observation of levels of
enviromental radioactivity (particulsrly items of the Bikini
diet) significantly different from or in addition to that
knowm to the Ad Hoc Comnittee and contzined in HASL 19C end
Dr. Gustafson's reports could require edditionsl guldance
and should be reported.

Finally, 1t is known that the distribution of scrap found on these
near test islasnds cxtends into the shallow water sghore areas and on
into the deeper parts of the lazoon end ocean. It is suggested that
Jocation and removsl of this underwater metal scrap is generally not
feasible and that eny problem with such materisl is best handled by
followup surveys as suzgested in item 5 of Attachment 6. It is not
intended that item 5 will apply to the cleanup phase of recovery
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end rehebilitation of Bikini Atoll. Rather, this is in the

nature

of & sarcguard to be conducted as & part of followup studies.
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CONSIDERATICON OF PURPOSE AND OBJECTIVE FOR RADIOACTIVE
SCRAP REMOVAL AT BIKINI ATOLL

The contaminated scrap metal on Bikini Atoll has been observed on islands
adjacent to test locations. These adjacent islands which lie along the
northern and southern rim of the Atoll islands have been subjected to heavy
fission product fallout as well as blast, thermal, and prompt radiation
along with water waves. The scrap metal on these iglands consist of a

wide range of sizes. Not all metal pieces in a given area are radioactive.
Though two items may be similar in appearance and located side by side, one
may show indication of radiocactivity while the other does not, Pileces of
pipe may show significant levels of radiation on one end and ncne on the
other. Some of the scrap is on the surface, some protrudes from concrete
footings, and some is near the ground surface just out of sight. The latter
can be found using radiation detectors and scraping the soil to uncover the
object,

Results from the 1967 survey indicate that a mggor contributor to the
radiation field in these scrap metal areas is Co. This radionuclide
is not a fission product, but rather is induced radioactivity in itemg

of iron and steel which have been subjected to neutron irradiation. Oco
was found both in the scrap metal and in the soil samples by the 1967 survey.

t is unlikely that removal of the contaminated scrap metal from the
islands adjacent to tests will make a significant reduction in the

exiernal radiation fields observed there. For the present,” the resettle-
ment program is to be limited to the Bikini-Eneu complex, and no use is

to be made of the near test islands except possibly short visits to

ccllect food items such as birds, turtles, and their eggs. Removal of
contaminated scrap that would otherwise be available can avoid some
urnecessary exposure. The effectiveness of this precaution can be

further strengthened by periodic surveys of village areas and work areas

t0 ensure that no contaminated scrap is collected on Bikini and Eneu.
Tnerefore, the purpose and objective of the radioactive scrap removal
effort are to make this contaminated material unavailable to the population
of the Atoll and thereby to prevent radioactive source buildup through
scrap collection activities on Bikini and Eneu. The following recommendations
are made to achieve the agbove-stated objective:

1. There should be radiation monitoring capability to support clearing
cperations on Bikini and Eneu for determining whether test-related
objects that are turned up contain elevated levels of radioactivity.
This would include a survey of the area on Eneu (when it is cleared)
that was used as an aircraft decontamination location.
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The island complex and separate islands along the northern and along
the southern rim of the Atoll should be cleared of contaminated scrap
metal. These would include the Aomen-Odrik complex, Iroij, Nam,
Enidrik, and the Aerokoj-Enenan complex. The level of effort desired
is the complete removal of all scrap metal on or near the surface of
these islands. The final disposition of this material should be such
that it is unavailable to the returning population.

Undamaged or lightly damaged concrete bunkers should be left in place
throughout the Atoll. These are judged to provide a benefit to the
returning population as shelter against storms and temporary residence
for shert periods at locations where no other buildings exist. The
observed levels of radiation in reinforcements of bunkers can be
expected to be reduced at the same rate or possibly faster than levels
in adjacent soil. The bunker with iron aggregate on Aomen should be
repaired such that no further flaking of the iron can occur. The
steel doors should be removed from all bunkers to prevent accidental
entrapment. Rusting climbing rungs, stairways, and any protruding
steel on the outside or inside of bunkers should be cut off with
disposal along with contaminated debris, with the exception of the
large diesgonal structural members on the large bunker on Aerokoj which
should be left in place. The damaged bunker at the end of the sand
island west of Nam should be removed because of the physical hazard

it presents and because of its lack of any useful purpose. For the
sand island bunker, the radiation level in the twisted steel members
is also a consideration,

The steel members protruding from concrete footings or forms on the
islands listed in 2. above should be removed for disposal. These
have no utility for native use ard many of the metal members show
elevated levels of gamma radiation. Both the steel and concrete
parts should bpe removed.

A followup survey should be made within 12 months after return of the
population and at appropriate intervals thereafter to ensure that

no contaminated scrap has found its way into the village or work area
on Bikini or Eneu.
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