- — A ’ e

. . = - -

\m } @ BT ¢ . o S THALRELE S : - L ~
This doqumen}Wésﬁrépa'revd“has\a_n_%.ccour\]tEfﬁo?&gpﬁn?@rgd by an‘agency of the United States: Government. Neither the United States Government nor the University of California nor any of their -,
employeés, maj(es any. watséﬁty-‘ express or 'Tmp‘lfed, &assume§ anyslégal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
di,scl_osed,-'-b( represents that its use wouldnot'infringe privately owned rights: Reference herein to_any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise, does hot necessarily constitute or.imply'its endarsement, recommendation, or favoring by the United States Government or the University of California. The views and opinions of authors

expressed herein do.not necessarily state or reflect those of the United:States Government.or the University of California, and shall not be used for advertising or product endorsement purpose.
i s :

This work was performed under the auspices of the U.S..Department of Energy by the University of California, Lawrence Livermore National Laboratory under Contract No. W-750-Eng-48.




Outline of Presentation E

» Provide an overview of new features developed for the LLNL
Marshall Islands website

Title: Marshall Islands Dose Assessment & Radioecology Program
Address:

» Report on the activities and findings of our field program
including recent missions to Enewetak, Bikini and Rongelap
Atolls

» Provide an update of our resettlement support activities on
Rongelap Atoll



Background

How do we measure dose?

In the Marshall Islands there are two main components that we
need to be concerned about;

(1) the external radiation environment, and

(2) internally deposited radionuclides (food, water, air)

DOSE EXTERNAL + INTERNAL

(environ. monitoring) (whole body counting &
plutonium bioassay)
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Lawrence Livermore Mational Laboratory
Marshall Islands Individual Radiological Surveillance Program

Drettan Dose ilo Enbwin loe ilo Juon Tio (annual Radiation Dose Report for Calendar Year) 2005

ID Momba (Identification Mumber) ENOOO34

Monitoring Type of Dose Equivalent
Program Dose mrem {mSv)
Whole Body Counting “EDE 1.99 (0.0199)
Flutonium Bioassay

(if available) G20l= N/A (N/A)

Drettan Dose ilo Juon TLio (Total Calendar Year Dose) = 1.99 {0.0199) mrem
Notes:

1. Bwe en emman ad melele, drettan dose eo ilo judn iid non jukjuk im bed ko einwdt an walok tok jen agency ko ibelaak
in lal-in, &) 100 mrem. Emdj an Republic eo an Marshall Islands kille judn wawein 2o ebinlok ikijjien jerbal in kareo nan
jikin ko turdk-turear in ailifikein im raar jermatmat jen radiation kin jonane 15 mrem judn id, Jekjek in ear kdmman
ekkar non melele ko raar itok jen United States Environmental Protection Agency (EPA) eo iumwin Comprehensive
Environmental Response Compensation im Liahility Act (CERCLA) 2o,

2. Joujim kebaak takneijen ro an whaole body count elafie enej wor am kajitok ikijiien repaort in nanfinmej 2o am.

Motes:

1. For perspective, the annual dose limit for the public as recommended by international agencies is 100 mrem per year,
The Republic of the Marshall Islands has adopted a more restrictive standard for cleanup of radioactively contaminated
sites in the northern Marshall Islands of 15 mrem per year, as recommended by the United States Environmental
Frotection agency (EPA) under the Comprehensive Environmental Response, Campensation, and Liakility Act
{CERCLAY,

2. Please contact your local whole body counting technician(s) if you have any qu

You can also view and track doses delivered
to program volunteers (de-identified) for

The mast recent year for which there is data is 2005, Please get previous year

Far previous years, click here. 3
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2 Marshall Islands: Committed Effective Dose Equivalent: Enewetak - Microsoft Internet Explorer |
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Committed Effective Dose Equivalent: Enewetak

Introduction

Test History

Eikini Atoll Based on Whole Body Counting & Plutonium Urinalysis

Enewetal: Atoll

rrsonal ID Gender Year CEDE Cs-137 CEDE Pu Combined Units

Rongelap Atoll

Ireeae o] EMDDO34 Male 2001 |o.98 0.11 1.07 mrem
Whole-body Counting EMOOOZ4 Male 2002 162 R FEaY 162 mrem
i ) ) EMOOD34 Male 2002 |oss M8, 0.86 e

Plutonium Urinalysis

EMOOOZ4 Male 2004 102 AR 102 mrem
Measurement Data

EMOOOZ4 Male 20035 1.99 PRIy 1.99 mrem
Dose Calculations
Follow-up Whiere CEDE is the Committed Effective Dose Equivalent for the given element and Combined is

the Total Calender Year Dose due to both measurements, For further information see Daniels,
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Test History

Eikini Atoll Terry Hamilton
Enewetak Atoll Phone: 925-422-6621

Fax: 025-423-6785
Rongelap Atoll E-mail: hamiltonig@linl.goy

utrsk Atoll

F000 East Avenue, L397

Lawrence Livermore Mational Laboratory
Plutonium Urinalysis Livermare, CA 94551

Whole-body Counting

Measurement Data
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Summary Dosimetric Data for Calendar Year 2005
Based on Whole Body Counting |

Enewetak Rongelap Atoll Utrok Other Marshall
. . Islanders Grand
Population (Resettlement Population Group
. . [northern atoll Total
Group Workers + others) [Utrik Is. Residents] .
residents]
WBC OPERATIONAL SUMMARY
Number of
Personnel Counts 256 138 110 [52] 193 [25] 697
Measurable **'Cs 71% 75% 51% [92%] 14% [80%)] B
Number of 208 57 103 192 560
Volunteers

DOSE (MREM PER YEAR)
Average 0.8 1.2 1.7 [3.5] <0.5[2.3]

Range 0-35 0-7.5 0-95 0-54




Results of the Whole Body Counting Program - 2005
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Update on Special Request from the UALG@

* During March 2006, the DOE/BN arranged for 7
volunteers to come in from Utrok Atoll and receive a
whole body count and plutonium urinalysis test

« The whole body counts were all within the range that we
see for other Utrok Atoll resident volunteers

* The bioassay samples are presently being shipped to
Livermore

« Results of the bioassay tests will become available in the
summer ‘06



Cumulative prob.

Results of the Plutonium Bioassay Programs on EnewetakE
and Rongelap (2001-2005) |
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Bioassay Monitoring, cont’d E

Plans for the future;

1. Collect and analyze baseline bioassay samples from the resettled
population on Rongelap (initially looking for up to 50 volunteers).
Resample in later years.

2. Collect and analyze bioassay samples from the resident population
on Utrok Atoll (initially looking for up to 50 volunteers).

Selection criteria :

Largely being left up to the local atoll leaders based on the following
recommendations;

For the Rongelap cohort, it makes sense to collect people as they resettle Rongelap
(special requirements for children!).

With respect to Utrok, we would like to collect males and females who are either in
their late teens/early 20’s OR are 45 years of age or older and have previously
participated in the Brookhaven program.



Part 2. Update on our Field Sampling Program on Bikini Atoll

&ﬁ(ﬂmu . w‘}_‘; - . x
Lirmter
Zone 6 e, ) Bikini

Bikini Atoll

A Zone 1
S Wy, 7
Cwroken § one 2
™\
Zone 3

i3

The Livermore/BN program team recently returned from a sampling
mission to Bikini Atoll (March 2006).

Using an Army LCU we gained access to 10 small outer atoll islands [zone
1,2, 3,5 and 6] and collected water samples across the entire lagoon.

Even today, these islands are sometimes used by the community for food
gathering.

Tentative plans are being made to complete the sampling program on
zone 3 and 4 islands during the summer of 2006.

/



Pantry Style Sampling on Bikini Atoll, cont’d

Pantry style sampling is an effective and efficient way to take of
‘snap-shot’ of radiological conditions on islands/atolls

The aim of this approach is to develop relevant data to (1) allow
islanders to make informed decisions about the use of local atoll
resources, and (2) predict future change

In addition to collecting data on in-Situ gamma exposure rates,

we sampled available food crop products growing on the islands,

birds and bird eggs, fish, lagoon and pond water, land crabs,

coconut crabs and clam. Results from the sampling program e
will become available in the summer 2007 R\




Preliminary Results of the In-situ Gamma Measurements to
Assess External Gamma Exposure Rates on Bikini Outer Islands

Cesium-137 External Gamma Dose

Location N Rate (mrem per year)
range average

Nam (B1) 8 28 — 228 108
Lomilik (B-4)" 10 1.0 - 18 6.4
Aomen (B-5) 2 0.6 -1.5 1.1
Enidrik (B-17) 6 <05 _ 8.0 3.8
Lukoj (B-18) 5 11 — 345 198
Jelete (B-19) 7 <0.5 — 490 134
Adrikan (B-20) 5 24 — 30 26
Oroken (B-21) 5 9.8 _ 27 16
Bokaetoktok (B-22) 4 07-99 4.2
Borkdrlul (B-23) 3 16 — 26 22
Beaches 9 >05-14 0.6

*excludes one point (188 mrem per year)

€




Part 3. Resettlement Support on Rongelap Island @

1)

2)

In support of resettlement, RALGOV and the U.S. Department of
Energy adopted a number of shared provisions in support of
resettlement and environmental cleanup

Shared vision to monitor the resettlement workers and ultimately
the resettled population

Implemented the ‘combined option’ as a cleanup technique
developed by Livermore scientists to reduce exposure to residual
fallout contamination in the environment

“The combined option involves soil remediation in the housing and
community areas, and the addition of potassium fertilizer to agricultural
areas (largely coconut groves)”



Verification Monitoring of Cleanup of Rongelap Island

Rongelap Island
Phase | Resettlement
(1999 - 2003)

! Lawrence Livermore Mational Laboratary



During the course of the Phase I Resettlement
Program (1999-2005), we have worked closely
with the local contractor and conducted
extensive in-situ gamma surveys to verify the
effects of the soil remediation program.

In general, the remediation program has been
very effective in reducing external gamma
exposure rates in the community center

The Initial sampling period occurred during 1999. The 'Post’ sampling occurred during 2000, after soil removal.
The 'Final' sampling occurred during 2001, 2003 and 2005. The 2001 and 2003 values have been adjusted for decay.



Rongelap External Dose Rate Measurements - 2006 |
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During March 2006, we also surveyedin\
and around the homes that were under
construction. This exercise should be
repeated once the homes are completed and
the contractor establishes the final ‘grade’
around the homes using crushed coral fill/

tree linl 358

_|_



External Gamma Dose Rates on Rongelap Island @

Cesium-137 External Gamma Dose

Location N Rate (mrem per year)
range average
Inside Houses 17 <0.5-11 0.7
Around Houses 81 <0.5-3.3 1.1
Lagoon” 63 <0.5 - 28 8.5

*excludes one point (53 mrem per year)



Livermore researchers were recently invited by
the Rongelap Atoll Local Government to
participate in a series of community meetings to
explain the current radiological situation on
Rongelap Island

With implementation of proposed cleanup
measures, Livermore and RMI consulting
scientists were agreed that Rongelap Island was
safe to resettle




0 AR NS
\ - \ f{i 'i\ ﬁ ﬁ;’ P ) y .
f [1 “ \“ LLE — \ \{'- r;/r',i! /'{{} \ e

;'7.' }'_r}j:]'




162°18'%50"E 162°180'E 162"1810°E 162*19'20"E 162°19'30"E 162°19'40"'E 162°19'50°'E 162°200'E 162°201M0'E 162°20°20"E 162°20°30"E 162°20'40°'E

Enewetak

11°2130"N

|:| Numbered Grids

11°21'20"

e
E ]

0 @ 100 wo @0

11211 0N

| [ ——

11°2020"N 11°20'530"N 112204 0" 1122050 210"

11°20M 0N

162°18%0"E 162°19''E 162°1910°E 16219'20"E 162°19'30"E 162°19'40"E 162°19'50"E 162°20''E 162°20M0°E 162°20°20"E 162°20°30°E 162°20'40°E

162°20'50°E

We are using a common strategy
across each of the atolls to develop
updated and relevant data to accurately
estimate doses delivered to island

residents.

External gamma exposure rates on
Enewetak Island were surveyed during
the July-August 2005 mission. Efforts

were made to perform counts across
the entire island using a grid survey
approach

Summary data are shown on the
following slide along with similar
information developed for Bikini and
Rongelap
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Preliminary External Gamma Exposure Rate Estimates for Islands/Atolls

Cesium-137 External Gamma Dose

Location N
range average
Hypothetical external gamma dose rates\
BIKINI ATOLL based on preliminary results from our in-
Bikini Island (External Dose Rate = 53 mrem per year) DL EETTITE EHVATEYE) (AL L)
“Based on a worse case example for a
Grove 20 92 - 260 160 ! resident field worker who spends 7 hours
Central village area 35 <05 -35 10 ;) /I per day working in the field (interior of
S| the island)
Beaches 3 >0.5-1.5 1 /-'/ /ll /
/ o

Eneu Island (External Dose Rate = 2.4 mrem per year) 1

Grove 7 <0.5- 8.4 4.7 !

Airport Terminal/Dock 16 <0.5-7.9 1.6 /"l I:I
Beaches 1 <0.5 <0.5 I
/i
RONGELAP ATOLL i

Rongelap Island (External Dose Rate = 4.2 mrem rem per year) /

Grove 198 >0.5 - 53 9.5 !

|

Central village and other easily I
assessible areas including roads 391 <0.5-44 2.1 i
and the airport terminal

ENEWETAK ATOLL
Enewetak Island (External Dose Rate = <0.5 mrem per year)

Village & Grove 93 <0.5-0.9 <0.5




“I am going to end where I
started by asking the
question ...,”

Conclusions.__

How do we measure dose? and protect human
health now and into the future?

DOSE EXTERNAL  + INTERNAL

(environ. monitoring) (whole body counting &
plutonium bioassay)

measurements
However, our continuing environmental
characterization program is still Our whole body counting program and

considered critically important in high-quality urinalysis tests are

providing data on all potential exposure Committed Effective Dose Equivalent providing a unprecedented level of
pathways, especially in relation to: radiation protection monitoring for
S Establishine the need for and verifvin (CEDE) resettled and resettling populations in
1shng vertlymg the Marshall Islands
the effects of cleanup;
icti “Whole body counting provides a more

»Being able to predict future change in Praicsile(;tslr\:]eegto: ¢ direct measyure of thf (li)oses delivered
f::“_’::f;?i:oggl:?:;(iggnagzaﬁ:ﬁ;ntml by internally deposited radionuclides

g e ‘ On-going environmental such as cesium-137 rather than relying

»Developing predicting scenarios on the

. . . . on model dietary assumptions used in
@re use of food gathering islands or characterization and monltorlng \ predictive dose assessments” /

atolls studies
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