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SUMMARY

An environmental radiation survey of Christmas Island has been carried out by
the National Radiation Laboratory, Christchurch, New Zealand. Particular
attention was given to sites of former known radioactive contamination.
Radioactivity concentrations in soil were found to be consistent with global
fallout levels for a low rainfall equatorial area and external radiation dose
rates were almost entirely attributable to cosmic radiation. Committed dose
equivalents from drinking-water and locally produced foodstuffs for a
postulated Gilbertese diet were estimated to be of the order of 0.0l m3v per
year. No site on the island was found to present a risk to the health of the
resident population from radioactive contamination or to require any

restriction on land use.






AN ENVIRONMENTAL RADIATION SURVEY OF CHRISTMAS ISLAND, KIRIBATI

1. INTRODUCTION

Christmas Island in the Line Islands group of the Republic of Kiribati
(formerly the Gilbert Islands) was used both by British and United States
forces as a base for nuclear weapon testing during 1957-58 (British) and

1962 (US). The Kiribati Government, which became independent from the United
Kingdom in 1978, had, as a result of radiation survey and clean-up measures in
1964, been given an assurance by the UK Government that Christmas Island was
safe for re-settlement and continued habitation. The Kiribati Government
however more recently sought independent confirmation of environmental
radiation levels, and a request was formally made by the UK Government to
utilise the services of the New Zealand National Radiation Laboratory (NRL) to
undertake a study of residual radiation at Christmas Island. Funding for the

survey was provided by the UK Overseas Development Administration (ODA).
The ODA terms of reference for the study were:

" (i) To determine external radiation levels on Christmas Island and radio~
nuclide concentrations in environmental samples and particularly in

foodstuffs.

(ii) To derive effective dose equivalents to island residents taking account
of dietary intakes of foodstuffs and water, external radiation levels

and possible inhalation of resuspended particulate material.
(1ii) To provide an assessment of possible current fallout radiation levels.

(iv) To confirm or otherwise that radiation levels throughout the island are
sufficiently low as not to present a hazard to the health of persons

resident there indefinitely. "

On the basis of information on the relative activities of long-lived radio-
nuclides produced in nuclear detonations and making some assumptions about
initial deposition patterns, upper limits to present day deposition levels and
exposure rates can be estimated. Such an estimate was made and this suggested
that present day external radiation exposure rates ~ontributed by deposited
fission products were unlikely to exceed 0.1 nGy h=! (0.01 uR h~Y) or 137cs
soil concentrations to be greater than about 5 Bq kg"l. A British report on
the final radiological survey and decontamination operations at Christmas
Island prior to the closing down of the base in 1964 was made available to NRL

to provide background information for the present survey. This report gave

details of sites of particular interest where radioactive materials had been
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handled or where contaminated areas or equipment had been designated prior to
the clean-up operations. The report indicated that there were no areas
presenting significant radiation or radioactivity hazards to human occupation

at the end of 1964.

1.1 Geography

Christmas Island is situated in the mid-Pacific about 2° north of the equator
and 2000 km south of Honolulu. It is the largest coral atoll in the world with
a maximum length of about 60 km from north-west to south-east, and it varies in
width from about 30 km at its broadest point to under 6 km in the south-east.
Of its total area of about 900 square kilometres enclosed by its coast-line
more than 600 square kilometres are lagoons. The island is fringed by a reef
of from 50 to 150 metres from the shore, and beyond the reef the sea bed drops
steeply into deep water. The ground is flat and the maximum height above sea
level does not exceed about 12 metres. There is little top soil and

vegetation consists of sporadic coarse grass, evergreen bushes (principally
Scaevola taccada and Messerschmidia argentea) and a number of coconut
plantations. The plantations and a number of other government operations,
principally fish exporting, provide employment for the local Gilbertese
population, numbering about 1300, resident in three villages. With a maritime
equatorial climate, temperature varies little throughout the year. Day
temperatures reach about 30°C with a drop of about 5°C at night and constant
high humidity. Rainfall is unpredictable and has ranged from zero to 4800 mm

in a year, with an average of about 750 mm.

The staple dietary component of the resident Gilbertese population is imported
rice. Fish and coconuts are the only important local dietary contributors
although land crabs are eaten in varying amounts. Apart from the coconuts, the
infertile soil and low and erratic rainfall does not allow the cultivation of
other traditional fruits and vegetables. Both rain and fresh ground water are

used for drinking.

2. SURVEY CONCEPT

The procedures to be followed involved a survey of radiaticn exposure vates and
collection of representative environmental samples in a pattern covering the
entire island, and a reassessment of levels of possible residual contamination
in former sites of particular interest. The environmental samples were ro be

brought to NRL for gamma spectrometrical and radiochemical analysis.

Gamma radiation exposure rates were to be measured, to the extent possible












TABLE 137(35, 995+ and 23%Pu concentrations in surface soils (Bq kg™! dry)
Site No ]37Cs 908r Ezzgg
3 0.56 £0.16 1.30£ 0,10 <0.07
7 0.44 £0.10 N.D N.D,
12 0.44 £0.,16 N.D. N.D.
14 2,44 £ 0,52 2.76 £0.10 1.13+0.46
28 0.48 £0.10 N.D <0.33
36 1.89+0.22 1.19£0.06 0.17 £0.09
41 : <0.10 N.D. N.D.
45 0.56+£0.12 N.D. N.D.
48 0.93+0.14 N.D, N.D.
Over Washdown Pad 0.74 £ 0.14 0.96 £0.07 0.10+£0.10
Centre BW Area 0.60%£0.06 1.25+0.08 0.1620.13

(near edge of ashphalt)

N.D. = ©Not Determined



TABLE 2 - 137Cs soil concentration profiles (Bq kg™' dry)

Site

3
4
25
36
Over Washdown Pad
W. side of DB32
Centre, BW Area

(near edge of
ashphalt)

Depth (cm)

0-10 10-20
0.56+0.16 <0.08
<0.11 <0,.11

- 1.30£0.20 ~==
1.89 £0.,22 0.78+0.08
——— 0,19 £0.08 -~
1.33+0.08 0.59+0.14

0.89+£0.08 0.15£0.08

20~30

0.07

<0.10

0.89+0.16

0.59+0.08

<0.14

<0.18

30-40
<0.08
0.56 £ 0.20

0.44 £0.08

0.26 £0.08

<0.18

40-50

<0.08

<0.24

0.22+0.08




TABLE 3 - 137Cs and 90Sr concentrations in lagoon and ground waters (Bgq 171)

137c4 90g,

Lagoons:

Manulu lagoon Site 12 0.028 £ 0.004 N.D.

Lagoon Site 16 0.052 £0.008 N.D.

Lagoon Site 41 0.046 +0.006 N.D.
Groundwaters:

London <0.002 <0.0006

Poland <0.002 <0.0004

Banana <0.002 <0.0005

Hotel 0.024 £0.004 <0.0005
Rainwater <0.002 N.D.

N.D, = Not Determined



TABLE

4 - 137cs, 905y and 239Pu concentrations in vegetation (Bq kg™! wet)

Site

36

Site 7

caevola

in

Washdown pad

Near

Scaevola

Messerschmidia

Near WB10

Messerschmidia

BW Area

Scaevola

Fimbristylis

13704

1,10+ 0.34

2.60%£0.38
7.04 £0.60
8.15% 1,00

<0.18

<0.20

0.74 £ 0.20
<0.56

90g,

<0.050
0.10+0.028
0.71%0.036
3.26£0.14
N.D.

0.089 +0.084

0.031+0.030
N.D.

239,

<0.009

<0.006
<0.012
0.052 +0.022

<0.012

<0.,009
N.D.

= Not Determined



TABLE 5 -~ 137(35, 903r and 23%pu concentrations in coconuts (Bq kg™!)

Sample

Undried, Banana
Dried, Banana
Dried, Poland
Milk, Banana

Dried, Cook Islands

1374

7.78 £ 1.06

1.85+0.40

1.48 £0.34

1.11£0.28

27.00£0.96

908r

<0.051

N'Dl

<0.046

N.D.

2395,

<0.011
N.D.
<0.006
N.D.

<0.008

N.D. = Not Determined



TABLE 6 - 13768, 905y and 239w concentrations in fish and land crabs

(Bq kg™! wet)

137¢4 905 239p,
Bonefish <0.25 <0.026 <0.021
Milkfish <0.23 <0.021 <0.015
Red snapper <0.18 <0.040 <0.025
Yellow snapper <0.30 0.11£0.08 <0.048
Parrotfish <0.15 0.028 £0.028 <0.024
Land crab ‘ 4.08 £0,32 2,17 +0.20 <0.092

Land crab 3.00£0.36 2.03+0.34 <0.099
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