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This publication is prepared and disseminated in
the interest of promoting information exchange.
The Government of the Hong Kong Special
Administrative Region (including its servants and
agents) makes no warranty, statement or
representation, expressed or implied, with respect
to the accuracy, completeness, or usefulness of the
information contained herein, and in so far as
permitted by law, shall not have any legal liability
or responsibility (including liability for negligence)
for any loss, damage, or injury (including death)
which may result, whether directly or indirectly,
from the supply or use of such information.

Mention of product of manufacturer does not
necessarily constitute or imply endorsement or
recommendation.

Permission to reproduce any part of this
publication should be obtained through the Hong
Kong Observatory.
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ABSTRACT

The Environmental Radiation
Monitoring Programme of the Hong
Kong  Observatory entered its
twenty-first year in 2007. The moni-
toring work continues to operate
smoothly on a sound basis. This an-
nual report incorporates salient
features of the work of the programme
during 2007, including a brief report
on measurement method and results,
highlights of relevant new work,
changes and new measures introduced.

The ambient radiation levels in
Hong Kong in 2007 as measured by
the Observatory radiation monitoring
network were within the normal back-
ground range. As in the past years,
traces of artificial radionuclides,
namely caesium-137, tritium, stron-
tium-90 and plutonium-239, were
detected in various environmental and
food samples. The levels of all these
radionuclides were not significantly
different from those recorded before
the Guangdong Nuclear Power Station
and Lingao Nuclear Power Station
came into operation. Their existence
could primarily be attributed to atmos-
pheric nuclear weapon tests from 1945
to 1980.

Based on the results, it is con-
cluded that there was no measurable
change in 2007 in ambient radiation
levels and activities of artificial ra-
dionuclides in the Hong Kong environ-
ment and foodstuffs consumed by
Hong Kong people, compared with
those before the operation of the nu-
clear power stations.
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1. INTRODUCTION

Since 1961, the Hong Kong Ob-
servatory (HKO) has been monitoring
environmental radiation levels in Hong
Kong and participating in international
programmes on environmental radiation
monitoring organised by the Interna-
tional Atomic Energy Agency (IAEA)
and the World Meteorological Organi-
zation (WMO). In response to the
construction of nuclear power stations at
Daya Bay in Guangdong, the HKO em-
barked in 1983 on a comprehensive
Radiation Monitoring
Programme (ERMP) to monitor the ra-
diation levels in Hong Kong before and
after the power plants commenced op-
eration. The monitoring results for the
years 1987 to 1991 can be found in the
report on the Background Radiation
Monitoring Programme (HKO 1992).
Those from 1992 to 2002 were pub-
lished in annual reports of the
programme (HKO 2003).

Environmental

Starting from 2003, the annual
report only includes the most salient
features of the programme, including
summaries of measurement methods and
results, highlights of new work, changes
and measures introduced during the year
(HKO 2004). Readers may refer to the
previous reports for details of the
sampling, measurement and quality

assurance work.
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The first phase of the ERMP,
known as the Background Radiation
Monitoring Programme (BRMP), was
conducted from 1987 to 1991 to
establish the baseline radiation levels in
Hong Kong prior to the operation of the
Guangdong Nuclear Power Station
(GNPS) in 1994 (see Figure 1 for
location). These baseline levels would
enable the detection of changes arising
from the operation of GNPS if any.
The second phase of the ERMP
(ERMP-1I) commencing in 1992
contains all the essential features of the
BRMP, with adjustments in sampling
and measurement to take advantage of
the experience gained. ERMP-II is an
on-going programme to
long-term changes in environmental
radiation levels in Hong Kong if any,
particularly those arising from the
operation of the GNPS and the Lingao
Nuclear Power Station (LNPS)*.

determine

Chapter 2 in this report describes
the sampling schedule, the instruments
and methods used for measuring ambi-
ent radiation levels, as well as
radioactivity in food and environmental
samples. A summary of the quality
assurance system is also given. Meas-
urement results and conclusion are
presented in Chapter 3.

[* LNPS (see Figure 1 for location) is
located next to GNPS at Daya Bay. It

came into operation in mid-2002.]
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2. SAMPLING, MEASUREMENT
AND QUALITY ASSURANCE

Under the ERMP, three major ex-
posure pathways are monitored, namely
the atmospheric pathway, the terrestrial
pathway and the aquatic pathway. In
respect of measurement, the ERMP con-
sists of two major components. The
first component is the direct measure-
ment of ambient gamma radiation levels
in Hong Kong. The second is the de-
tection of any artificial radioactive
material, arising from the operation of
GNPS and LNPS, in the environment of
Hong Kong and in the foodstuff com-
monly consumed by Hong Kong people.
The locations for real-time direct meas-
urement of ambient gamma radiation are
shown in Figure 1. The other locations
for measurement of ambient gamma ra-
diation and collection of environmental
samples in 2007 are shown in Figure 2.
A summary of the sampling and analysis
programmes of the ERMP in 2007 is
given in Table 1.

2.1 Direct measurement of ambient
radiation level

2.1.1 Radiation Monitoring Network

Since the commencement of
ERMP-II, the ambient gamma dose rates
have been monitored by a radiation
monitoring network (RMN) consisting
of 10 fixed stations (Figure 1). The
dose rates are measured at each station
continuously by a high pressure



¥ Iﬁz Bt ig b3
- &4 E-cdy 18

T'

EC R AL ] Ul
WO P ORE R EE R
oo d I A EFRIB

AR BT RS R R -
£ Lz P ﬁu%\u_w
mU /‘é‘f’/f?_’ }\ﬁz‘

33

|
‘3\
o~

M
g

i |F
AL

T
LS

L

S_ﬂg’-\j—:\\,
¥ &
TR

B0V LS AR YR L
o E ORI B S z%,ﬁ:
T2 43 1980 & KA B A
’*’?ﬂﬁ%ﬁ‘f'ﬂ“w?]g%%
F'&E{lyf IR B e B i SR
£ o ERMP-II % 8 L & & 2+
“R&“%é’#f‘—L B Rk

-Aa

)/z T EH T '/E %(Fﬁ;] 2)
i# 4 %@ * Harshaw 8807
¥4, v 42 (LiF:Mg,Ti) 3 4
it 4T (CaF,:Dy) #: 1§ & 4| £
B W TRl & S gk T
Bo# BEREERG - &

i
o
B

‘/L»‘—_v

10

ionization chamber (HPIC)
(Reuter-Stokes Model RSS-131 envi-
ronmental radiation monitor). Data are

transmitted to the Observatory Head-
quarters once every minute.

The radiation monitoring station at
Sai Wan Ho was originally located on
the roof of the Sai Wan Ho Marine
Harbour Police Station. Due to reno-
vation of the site, the station was
relocated eastwards to the roof of the
nearby Hong Kong Police Force Marine
Regional Headquarters (Figures 3 and 4)
on 13 April 2007. The new location
has a better exposure than the old one.
The gamma dose rates recorded at the
two locations were comparable, though
The average

gamma dose rate recorded at the new

with a small difference.

location was lower than that measured at
the original site by about 3 percent.
This mainly reflected the differences in
the ambient conditions at the two loca-
tions.

Thermoluminescent Dosimeter
Network
To achieve a wide spatial coverage
of ambient radiation monitoring eco-

2.1.2

nomically, a thermoluminescent
dosimeter (TLD) network has been in
operation since the late 1980s to meas-
ure ambient gamma doses accumulated
In ERMP-II, the
network comprises 27 monitoring points
over the territory (Figure 2). The
TLDs are of the lithium fluoride
(LiF:Mg,Ti) and calcium fluoride

over a long period.
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(CaF,:Dy) type (Harshaw Type 8807).
A batch of five TLDs is placed at each
site to ensure statistical accuracy. The
TLDs are replaced and read once every
quarter.

The batch of TLDs placed at Wu
Kai Sha was relocated to a more con-
venient, nearby location in 2007. The
new location is about 10 metres from the
original one (Figure 5). The original
location was on the roof of a building
while the new one is close to the ground.
The new location facilitates collection
and replacement of the TLDs as well as
enhances staff safety. The data re-
corded at the new location also better
represents the ambient gamma radiation
dose near the surface. Measurement
results made at both locations over the
past two years indicate that the accumu-
lated dose recorded at the new location
was in general higher than that at the
original location by about 7%. This
mostly reflected the new location’s
proximity to the ground. The dose rate
measured at the new location was also
within the ranges of the dose rates re-
corded at the other 26 TLD locations in
Hong Kong.

2.1.3 Aerial Radiation Monitoring
System

The Aerial Radiation Monitoring
System has been put into operation since
1998. The system is mounted on board
a helicopter of the Government Flying

Service when in operation. It has the
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capability to determine the existence and
extent of any radioactive plume over
Hong Kong when operating in the plume
tracking mode. After passage of the
plume, the system can be used to iden-
tify surface areas contaminated by
the

measurement

deposited radionuclides  using

ground contamination

mode. The system has two assemblies

of sodium iodide (Nal) detectors, one for
each of the two operation modes.
Gamma spectra, spectroscopic analysis
results and location information are dis-
played on board the helicopter in real
time and archived at regular intervals.

Starting from 2003, a Super Puma
L2 helicopter of the Government Flying
Service has been employed to carry the
system during operation.

2.1.4 Automatic Gamma Spectrometry
System

Hong Kong Observatory has been
operating the Automatic Gamma Spec-
trometry System (AGSS) at Ping Chau,
Mirs Bay since 1996 (Figure 1) for pro-
viding early alert to any releases of
artificial radionuclides from the nuclear
power stations. The system consists of
a zinc sulphide (ZnS) coated plastic
scintillator, a high purity germanium
detector and a Nal detector. It con-
tinuously collects airborne particulates
on a rotating filter drum and gaseous

iodine in a carbon cartridge. The ZnS
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scintillator directly above the filter drum
measures the gross alpha and beta ac-
tivities of the particulates collected.
Inside the filter drum, the germanium
detector measures gamma rays emitted
by the particulates and gamma spec-
trometry analysis is carried out
automatically. The Nal detector meas-
ures the iodine-131 concentration in the
carbon cartridge which is replaced
Data

of alpha and beta activities, iodine-131

automatically at weekly intervals.

activity, as well as results of gamma
spectrometry analysis are transmitted to
a central station at the Observatory
Headquarters every 5 to 15 minutes.
2.1.5 Mobile Radiation Monitoring
Station

The Mobile Radiation Monitoring
Station (MRMS) was converted from a
commercial van. It is equipped with
portable and specially designed instru-
ments for use in routine and emergency
radiological surveys. In addition, the
MRMS is equipped with a mechanical
arm to enable positioning of the Portable
Gamma Spectroscopic Analysis Module
over specific survey points for meas-
urement. Together with an external
gamma probe and an air inlet on the ve-
hicle roof, environmental samples and
survey data can be obtained without the
survey team members going outside the
vehicle, resulting in better protection to
the operator during radiological surveys.
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2.1.6 Upper-air Radioactivity
Soundings

Radioactivity in the upper atmos-
phere has been measured by means of a
balloon-borne  radiosonde  (Vaisala
Model RS80) and an attached radioac-
tivity sensor (Vaisala Model NSS14A)
since 1994. The sensor comprises two
Geiger-Miiller (GM) tubes, one measur-
ing only gamma radiation (*‘gamma-only
tube’) while the other both gamma and
high energy (> 0.25 MeV) beta radiation
(‘gamma-plus-beta tube’). The ground
station is an upper-air sounding system
which receives and processes data from
the radiosonde.

Measurement of radioactivity in the
upper atmosphere can be carried out
manually by the DigiCORA system or
automatically by the Autosonde system
(Automatic Upper-air Sounding System).
These two systems were respectively
upgraded to DigiCORA MW15 and
Autosonde AS13 in mid 2006 to work
with a new generation Model RS92 ra-
diosonde.  The Observatory started
using the RS92 radiosonde with NSS921
radioactivity sensor in its radioactivity
sounding operation since mid 2007.
The sensors are the same in both the
NSS921 and NSS14A models. The
only difference between the two models
is their electronic interfaces which have
to cater for the different radiosondes.
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2.2 Collection of food and environ-
mental samples

2.2.1 Atmospheric Samples

As in past years, atmospheric sam-
ples, including airborne particulates, wet
deposition (precipitation), total deposi-
tion (wet plus dry deposition), gaseous
iodine and water vapour, are collected
under the ERMP. Airborne particu-
lates and wet deposition are
regularly collected at King’s Park, Sha
Tau Kok and Yuen Ng Fan (Figure 2) at
weekly intervals. In addition, equip-
ment is also installed at the other seven
radiation monitoring stations for col-
lecting atmospheric samples during
emergency. Airborne particulates are
captured by a filter paper installed inside
a high volume air sampler (General
Metal Works Model UV-2H-1). Wet
deposition is collected by a carboy fitted
with a top funnel. During the dry sea-
son, three sets of carboys and funnels
are used at each location for collection
of sufficient amount of rain for meas-

urement.

Total deposition, gaseous iodine
and water vapour are also collected at
King’s Park. The sampler for total
deposition is a stainless-steel pan par-
tially filled with distilled water to collect
samples at weekly intervals. Gaseous
iodine is sampled using a radioiodine
sampler (Hi-Q Environmental Products
Model CMP-14CV) with a silver

impregnated zeolite cartridge. The
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cartridge is collected and replaced
weekly. Water vapour is collected us-
ing a gaseous effluent sampler (Science
Applications International Corporation
Model ACT-100) with a drierite car-
tridge intermittently for a total time of
36 hours within a randomly selected

week each month.

2.2.2 Food Samples

Both  terrestrial and aquatic
foodstuffs typical of the diet of the local
population are collected at main distri-
bution points, wholesale markets and
from enlisted suppliers. Particular at-
tention has been given to food produced

locally and in Shenzhen.

As advised by the Agriculture,
Fisheries and Conservation Department
in 2007, there was no longer any li-
censed duck farm in Hong Kong.
Hence, the ERMP did not include local
duck samples starting from 2007.

There was also no more licensed
local dairy farm producing pure fresh
milk in 2007. However, local fresh
milk mixed with imported milk powder
was still being supplied. For this rea-
son, starting from 2007 the pasteurized
milk sample from Sha Tau Kok refers to
local fresh milk mixed with imported
milk powder.

Food samples collected in 2007 are
listed in Table 2.
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2.2.3 Drinking Water, Underground

Water and Sea Water

As in past years, treated drinking
water is collected from distribution taps
at Kowloon and Tuen Mun as well as
the treatment works at Shatin, Tuen Mun
and Yau Kom Tau (Figure 2). Raw or
untreated drinking water is collected
from the High Island Reservoir, the
Plover Cove Reservoir, the Muk Wu B
Pumping Station and the treatment
works at Shatin, Tuen Mun and Yau
Kom Tau (Figure 2).  Both untreated
drinking water and treated drinking
water are collected once every three
months by staff of the Water Supplies
Department.

As public consumption of bottled
water has become more common, it has
been included in ERMP since 2007.
Two different brands of bottled water
are collected once every three months
from the market for measurement.

With assistance from the Housing
Department and the estate management,
underground water is collected at five
locations (Figure 2), namely Cheung
Hong Estate (Tsing Yi), Kwan Lok San
Tsuen (Yuen Long), Wan Tsui Estate
(East Hong Kong Island), Wah Fu Estate
(Pokfulam) and Fu Shan Estate (East
Kowloon).

Underground water samples were
no longer available at Siu Hong Court
(Tuen Mun) due to change in the water
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supply system in 2007. With the assis-
tance of the Lands Department and the
Civil Engineering and Development
Department, two new sites with similar
geological characteristics to those
around Siu Hong Court were identified
at Ching Leung Nunnery in Tuen Mun
in 2007. Samples were collected at the
new sites and analysed. Pending more
samples and measurement results for the
new sites, a replacement location would
be identified.

As in past years, sea water is sam-
pled at three depths - the upper level (2.5
metres underneath the surface), the mid-
dle level and the lower level (2.5 metres
above the seabed) at four locations in the
eastern part of the coastal waters of
Hong Kong (Figure 2), namely waters
off Waglan Island, Basalt Island, Tai
Long Wan and Port Island. Sampling
is carried out annually with the assis-
tance of the Environmental Protection
Department. Suspended particulates in
sea water at the three depths are col-
lected by filtering the corresponding sea
water samples through a membrane fil-
ter.

2.2.4 Land Soil and Sediments

Land soil is sampled at 39 desig-
nated sites throughout the territory every
five years. In 2007, land soil samples
were collected from Yuen Long, Tsim
Bei Tsui, Shek Kong, Kadoorie Farm
and Botanic Garden, Cheung Chau,
Lamma Island, Peng Chau and
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Silvermine Bay (Figure 2). At each site,
samples were collected from two layers,
the upper layer from the surface to
15 cm deep and the lower layer from 15
cm to 30 cm deep.

As in past years, intertidal sedi-
ments are sampled quarterly at three
locations along the coast of Hong Kong
(Figure 2), namely Pak Sha Wan, Tsim
Bei Tsui and Sha Tau Kok. Two layers
are taken at each sampling point, the
upper layer from the surface to 15 cm
deep and the lower layer from 15 cm to
30 cm deep. Sampling of seabed
sediments is carried out annually with
the assistance of the Civil Engineering
and Development Department at four
locations in the coastal waters of Hong
Kong (Figure 2), namely, Tai Tan Hoi,
Lung Ha Wan, Picnic Bay and Western
Anchorage.

2.3 Measurement of food and envi-
ronmental samples in laboratory

All radioactivity measurements of
food and environmental samples are car-
ried out at the radiation laboratories at
King’s Park. A list of the major artifi-
cial radionuclides routinely monitored in
the ERMP is given in Table 1. Each
sample, depending on the sample type
and measurement objective, would go
through one or more of the following
analyses:

(@) gamma spectrometry analysis to de-
termine the activities of gamma-
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emitting radionuclides;

(b) liquid scintillation counting to deter-
mine the activity of tritium™;

(c) low-level gross beta counting to de-
termine the activity of strontium-90;
and

(d) alpha spectrometry analysis to deter-
mine the activity of plutonium-239.

A new liquid scintillation counting
system (model PerkinElmer Tri-Carb
3170 TR/SL) was acquired in 2007 to
replace the aged one (model Wallac
1414 Guardian). The new system would
be put into operation in 2008.

A summary of key measurement
parameters, including sample size,
counting time and detection limits, are
given in Table 3.

[*Tritium is primarily produced natu-
rays entering the
atmosphere or generated during atmos-
pheric nuclear tests conducted from
1945 until 1980. A small amount is
also produced during operation of nu-
power stations. (UNSCEAR

rally by cosmic

clear
2000)]

2.4 Quality assurance

Since 1989, the Observatory has
been participating in inter-laboratory
comparison exercises and proficiency
tests organized by major international
and national organizations, namely the
International Atomic Energy Agency
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(IAEA), the World Health Organization
(WHO), the China Institution for Radia-
tion Protection (CIRP). Other than
inter-laboratory comparison exercises
and proficiency tests, the quality of the
measurements in the ERMP is also as-
sured through internal quality assurance
procedures.

IAEA published in 2007 the results
of a proficiency test conducted in 2006.
A total of 332 laboratories around the
world participated in the test to deter-
mine radionuclides in soil, grass and
water samples provided by IAEA. The
performance of the Observatory was
better than the average of all participat-
ing laboratories. Details of the results
of the proficiency test were given in the

IAEA’s report (Shakhashiro et al. 2007).

In 2007, the Observatory partici-
pated for the first time in a proficiency
test organized by the National Physical
Laboratory of the United Kingdom
(UKNPL) to determine radionuclides in
two aqueous solutions and a concrete
sample. UKNPL published the results
of the proficiency test in mid 2008, in
which a total of 65 laboratories took part.
The results showed that the Observatory
also performed better than the average
of all participating laboratories. De-
tails about the proficiency test results
can be found in the report by UKNPL
(Harms et al. 2008).
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3. RESULTS AND CONCLUSION

3.1 Results

3.1.1 Radiation Monitoring Network

The annual average ambient
gamma dose rates and ranges of
1-minute averages recorded by the RMN
in 2007 are tabulated in Table 4. The
measurement results were all within past
fluctuations.

Since the operation of the RMN,
temporal changes in the radiation level
recorded at the stations are typically a
few percent in seasonal
However, during episodes of heavy rain
or tropical cyclones affecting Hong
Kong, the variations can be significantly
larger and may even double the normal
level.

variations.

The most significant change in the
ambient gamma dose rates in 2007 was
recorded on 20 August when heavy
showers associated with an active
southwesterly airstream affected Hong
Kong. The 1-minute average dose
rates at Ping Chau rose to about 1.1
times above the mean value of the year.
3.1.2  Thermoluminescent Dosimeter
Network

The annual average, standard de-
viation and range of gamma dose rates
measured at each of the TLD stations in
2007 are listed in Table 4. The gamma
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dose rates recorded at all stations were
found to be within the BRMP range.

Aerial
System

3.1.3 Radiation Monitoring

In January 2007, measurement
flights in the plume tracking mode were
carried out over Mirs Bay and Sai Kung
area. The helicopter rose from about 100
metres up to about 900 metres above sea
level to measure the change of radiation
level against altitude over the sea sur-
face and over the land surface. No
artificial radionuclides were detected.
Figure 6 and Figure 7 depict the vertical
profiles over Mirs Bay and Sai Kung
area respectively. The results were iden-
tical with past observations that while
there was no significant change in the
count rate with altitude near sea surface,
it decreased with altitude near land sur-
face.

In July, a background measurement
in the ground contamination measure-
ment mode was conducted over Soko
Islands. No artificial radionuclides were
detected. Figure 8 shows the radioactiv-
ity level of potassium-40 (naturally
occurring) over the area on the day of
measurement.  The results obtained

were similar to those of past years.

3.1.4 Automatic Gamma Spectrometry
System

Results obtained by the AGSS in
2007 are given in Table 5. No artificial
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radionuclides were detected, and all re-
sults were within their respective ranges
of variation from 1997 to 2006.

3.1.5 Mobile Radiation Monitoring

Four measurements of cosmic ra-
diation were carried out at Plover Cove
in 2007. The average gamma dose rates
ranged from 0.036 to 0.038 pGy h*
(Table 6), close to those measured in
previous years.

3.1.6 Upper-air Radioactivity
Soundings

Four radioactivity soundings were
made in 2007. The weather conditions
during these soundings were: light rain
with light south to southwesterly winds
at the surface on 14 June; rainy with
light northerly winds at the surface on
16 August; cloudy with light south to
southwesterly winds at the surface on 6
September; fine and dry with moderate
northwesterly winds at the surface on 6
The results obtained were
similar to those of past years (Li et al.
2007).

November.

3.1.7 Food and Environmental
Samples

A total of 395 food and environ-
mental samples were collected
in 2007.  Samples with measurable
activity are tabulated in Tables 7, 8, 9
and 10, showing the results of gamma

spectrometry analyses, tritium
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measurements, strontium-90 measure-
ments and plutonium-239 measurements
respectively. Only results pertaining to
artificial radionuclides are included.
For ease of reference, a summary of
measurement results in 2007 for the
major sample types according to differ-

ent pathways is given in Table 11.

(@) Caesium-137

As in past years, traces of cae-
sium-137, an artificial gamma-emitting
radionuclide, were detected in some
food, soil and sediment samples in 2007,
including seafood, intertidal
sediment and seabed sediment. The

measured activities in these samples

land soil,

were all within the corresponding ranges
of BRMP values.

Caesium-137 was detected in the
above sample types in both BRMP and
the ERMP-I11 so far (Wong et al. 2003).
The presence of the radionuclide in en-
vironmental and food samples could
generally be attributed to remnants of
the fallout of atmospheric nuclear tests
conducted from 1945 1980
(UNSCEAR 2000).

until

(b) Tritium

As in past years, very low amounts
of tritium were detected in atmospheric,
water and food samples in 2007, includ-
ing wet deposition,
water vapour, drinking water,
ground water, sea water, bottled water,

total deposition,
under-
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rice, milk, vegetables, fruits, poultry,
meat, seafood and seaweed. The
measured activities in these samples
were all within the corresponding
ranges of BRMP values. As such, the
source of tritium in the samples is pri-
marily attributable to the natural
cosmogenic process while a small por-
tion was the remnant of atmospheric
nuclear tests (UNSCEAR 2000).

(c) Strontium-90

As in past years, traces of stron-
tium-90 were detected in atmospheric,
food and soil samples in 2007, including
air particulates, wet deposition, total
deposition, rice, milk, vegetables, fruits,
poultry, seafood, seaweed and land soil.
The radionuclide was detected in the
above types of samples in both BRMP
and the ERMP-II so far. The radionu-
clide’s presence is also primarily
attributable to atmospheric nuclear tests
(UNSCEAR 2000).

The measured strontium-90 activi-
ties in practically all of these samples
were within the ranges of their BRMP
values. Of the more than 200 samples
measured for strontium-90, only one
seaweed sample showed higher, but not
significantly different (at 99% confi-
dence level), activities than the
corresponding BRMP values. The re-
sult for this seaweed (Ulva lactuca)
sample is presented in Figure 9 along-
side all measurements taken since 1987
(including BRMP). It can be seen that
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the values in 2007 were well within the
fluctuations observed over the years.
More Ulva lactuca samples will be col-
lected in 2008 for closer monitoring of
the variation of strontium-90 activities in
this sample type.

(d) Plutonium-239

As in past years, minute amounts of
plutonium-239 were detected in some
sediment samples in 2007, including in-
tertidal sediment and seabed sediment.
The measured activities in these samples
were all within the corresponding ranges
of BRMP values. It is believed that
fallout of atmospheric nuclear tests was
again the major source of the radionu-
clide (UNSCEAR 2000).

To summarize, the activities of the
artificial radionuclides in all the food
and environmental samples collected in
2007 were found to be within the corre-
sponding ranges of baseline values
obtained in BRMP. The only excep-
tion was a seaweed sample which
showed higher strontium-90 value, but
this was still well within the fluctuations
observed since 1987 (when BRMP be-

gan).

3.2 Conclusion

The ambient gamma dose rates re-
corded over various parts of the territory
in 2007 were within the BRMP range.
As in the past years, traces of artificial
radionuclides, namely caesium-137,
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tritium, strontium-90 and plutonium-239,
were detected in various environmental
and food samples.
these radionuclides were not signifi-
cantly different from those recorded
before the Guangdong Nuclear Power
Station and Lingao Nuclear Power Sta-
tion came into operation.

The levels of all

It is concluded that in 2007 there
was no measurable change in ambient
radiation levels and in activities of arti-
ficial radionuclides in the Hong Kong
environment and foodstuffs consumed
by Hong Kong people.
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Figure 1. Locations for real-time direct measurement of ambient gamma radiation.
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Table 1. Summary of the sampling and analysis programme in 2007

PIRAEE ! YA E Y
B3 HH] Sample type ViR Sampling location Number of Type of Sampling
location analysis frequency
B REES Ambient Gamma Radiation
(A B B YV Ping Chau, [ Tap Mun, 10 (I — 34
Gamma dose rates E‘[iﬁi Kat O, {'Jpi#| Sha Tau Kok, 1-minute interval
Jv 7 i Yuen Ng Fan,
A F Tai Mei Tuk,
FEGEE Tsim Bei Tsui,
{2 Kwun Tong,
[ Sai Wan Ho,
Hi- 41 King’s Park
fd 4 [p P -4 Ping Chau, f£[f] Tap Mun, 27 ks v B)% quarterly
Cumulative gamma R KatO, 7 = iﬁ Yuen Ng Fan,
doses &<} Clear Water Bay,
['rF1 Sai Kung,
A F Tai Mei Tuk,
FLIE1) Wu Kai Sha,
' Cape D’Aguilar,
PP Sha Tau Kok, 1! Shatin,
/5 Kwun Tong,
FIT [ Shau Kei Wan, *-4j Tai Po,
Hi4 #f1King’s Park,
Ta 2, Happy Valley,
V-3 Deep Water Bay,
iR So UK,
fFHEh,’TLLﬁI Chi Fu Fa Yuen,
;b}ﬁgj Fanling, Z j# Tsuen Wan,
T IF},j Shek Kong,
<P Cheung Chau,
7u ¥ Yuen Long,
““#3p] Tai Lam Chung,
JQF;HPE' Tsim Bei Tsui,
11l Tuen Mun
534 Atmospheric Samples
A Hi4 A1 King’s Park, 3 MR v, B9 (A~ F])
Airborne particulate I'DPE ] Sha Tau Kok, £R1-90 Sr-90, weekly (bulked
7 =11 Yuen Ng Fan $%-239 Pu-239 | monthly)
A PI(EEFY) fid A1 King’s Park, 3 (IS v, i H-3, | 3 (A )
Wet deposition I'DPEI ] Sha Tau Kok, £R1-90 Sr-90, weekly (bulked
(precipitation) 7.~ 41 Yuen Ng Fan $%-239 Pu-239 | monthly)
P 2] Fi #1 King’s Park 1 PRy, Jf H-3, 3 (k- F])
Total deposition £R1-90 Sr-90, weekly (bulked
$%-239 Pu-239 | monthly)
AL Hid A1 King’s Park 1 L )74 weekly
Airborne radioiodine
B T Hi4 A1 King’s Park 1 ;ﬁn H-3 1 F| monthly

Water vapour in air
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Table 1. (cont’d)
_ _ PARRETE! ST F IR 2T B
B HH] Sample type SVEIRT Sampling location Number of Type of Sampling
location analysis frequency
PIEES Terrestrial Samples
Af Rice [*|#4 Mainland 1 RSy, ,T[n H-3, | &% quarterly
£R1-90 Sr-90
T UEGEIE) %¥]| Shenzhen, 2 R, f[:[n H-3, | &% quarterly
Pasteurized milk V'bpE | Sha Tau Kok £R1-90 Sr-90
2= Choi sum [*/#4 Mainland, #+#4 Local 2 MRy, ,Tln H-3, | @% quarterly
481-90 Sr-90
F 12 Pak choi [*|#* Mainland, 4% Local 2 Bl ,—ﬁn H-3, | &% quarterly
481-90 Sr-90
?ﬁé Banana [*|#4 Mainland 1 RSy, ,T[n H-3, | &% quarterly
£R1-90 Sr-90
#51¥ Lychee ' Mainland 1 (e v, ,T[n H-3, | &% summer
£R1-90 Sr-90
ﬂfﬁ% Mandarin [*[#1 Mainland 1 R, f[:[& H-3, | FFZ ¥ ¢ %
£R1-90 Sr-90 autumn and
winter
[, Sugar cane [*/#4 Mainland 1 RSy, f[:[& H-3, ?}Zf spring
£R1-90 Sr-90
2£ Chicken [*]#7 Mainland, ## Local 2 (RS v, ,Tln H-3, | &% quarterly
481-90 Sr-90
M5 Duck [*/#4 Mainland 1 (e v, ,Tln H-3, | @% quarterly
481-90 Sr-90
4] Beef [*1# Mainland 1 (e v, ,—ﬁn H-3, | &% quarterly
481-90 Sr-90
EﬁﬁI Pig’s liver [*/#4 Mainland, “#+#9 Local 2 RSy, ,T[n H-3, | &% quarterly
£R1-90 Sr-90
5?,[%] Pork [*/#4 Mainland, #+#4 Local 2 RSy, f[:[& H-3, | &% quarterly
£R1-90 Sr-90
EE T ) > 9 Yuen Long, 8 T S5
Land soil q:;;'lp_?' Tsim Bei Tsui, £R1-90 Sr-90, once every
(upper and lower level) ?lftk] Shek Kong, $%.-239 Pu-239 | 5 Yyears

F3f*E L) Kadoorie Farm and
Botanic Garden,

=~V Cheung Chau,

[ " F» Lamma Island,

FEYN Peng Chau,

E2E Silvermine Bay
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Table 1. (cont’d)
YRR | TR TR
BRIl Sample type | ZVAREYR Sampling location Number of Type of Sampling
location analysis frequency
&% Agquatic Samples
B (REECE) ey 5 S v, g H-3 % quarterly
Drinking water (treated) Kowloon distribution tap,
FIRAEE-y
Tuen Mun distribution tap,
VP R
Shatin Treatment Works,
P RRCTde
Tuen Mun Treatment Works,
A PERCT R
Yau Kom Tau Treatment Works
BRE () ‘Jg |4~ High Island Reservoir, 6 e v, ,—Tln H-3 | &% quarterly
Drinking water (untreated) | 4 #h% Mﬁ,ﬂ
PIover Cove Reservoir,
3 B gt
Muk Wu B Pumping Station,
VPE WRCIH
Shatin Treatment Works,
P RRCTe
Tuen Mun Treatment Works,
A PERCT
Yau Kom Tau Treatment Works
M (EAE ) ##9 Local 1 e v, ,—ﬁn H-3 | ©@% quarterly
Bottled water (Distilled)
@%?ﬁ(ﬁﬂ?ﬁ) 2+ Local 1 I v, ,Tln H-3 | @ quarterly
Bottled water (Mineral)
e B =3l Cheung Hong Estate, 5 (R v, ;ﬁx H-3 | &F yearly
Underground water gFagedrit Kwan Lok San Tsuen,
ZZAHS Wan Tsui Estate,
= @il Wah Fu Estate,
Hi[![#E Fu Shan Estate
YR e (e ﬁ‘ﬁ%ﬂﬁ, Waglan Island, 4 (e v, ;ﬁn H-3 | &= vyearly
Sea water (upper, middle BT Basalt Island,
and lower level) 3} Tai Long Wan,
PV Port Island
R T SES IS ﬁ‘ﬁ%ﬂﬁ, Waglan Island, 4 e v, 5HF yearly
(Het~ [lVeh e (e £ Basalt Island, #R1-90 Sr-90,
Suspended particulate in A4 Tai Long Wan, $£-239 Pu-239
sea water (upper, middle Y% Port Island
and lower level)
S P[] Shenzhen, 2 (ks vy, In H-3, | &% quarterly
Aristichthys nobilis 7+ 9 Yuen Long £R1-90 Sr-90,
(Big-head carp) $7-239 Pu-239
= J\Eﬁ?ﬁ Daya Bay, 3 (ks vy, In H-3, | &% quarterly
Nemipterus japonicus [UBEE:S £R1-90 Sr-90,
(Melon coat) geas west of Hong Kong, $1-239 Pu-239
7 Wik Hong Kong Waters
T i iﬁﬁ%ﬁ Daya Bay, 3 (IE v, jj H-3, | 5% quarterly
Platycephalus indicus [N £R1-90 Sr-90,

(Bartail flathead)

FH
éeas west of Hong Kong,
7 ¥J<is Hong Kong Waters

#£-239 Pu-239
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Table 1. (cont’d)
PURLEE B R
B4 K Sample type | ZVARFYR Sampling location | Number of Type of Sampling
location analysis frequency
% Agquatic Samples
P A kgﬁ?ﬁ Daya Bay, 3 (e vy, f In H-3, | &% quarterly
Trichiurus haumela [N £R1-90 Sr-90,
(Hair tail) éeas west of Hong Kong, $£-239 Pu-239
7J\’@‘« Hong Kong Waters
= R [ A 2 (e vy, f In H-3, | &% quarterly
Portunus sanguinolentus geas west of Hong Kong, £R1-90 Sr-90,
(Three-spotted crab) F[% F*ﬁ& Hong Kong Waters $7-239 Pu-239
i s 2 (s v, 7 In H-3, | ©@% quarterly
Metapenaeopsis barbata geas west of Hong Kong, £R1-90 Sr-90,
(Fire prawn) -3 Hong Kong Waters $F-239 Pu-239
BRI [} Daya Bay, 3 (e v, f In H-3, | &% quarterly
Loligo edulis RN £81-90 Sr-90,
(Squid) eas west of Hong Kong, $7-239 Pu-239
7 7)<l Hong Kong Waters
B ?ﬁ%ﬁ?ﬁi@? Hong Kong Waters 1 (s v, 7 lx H-3, | &% quarterly
Sepia spp £R1-90 Sr-90,
(Cuttlefish) $£-239 Pu-239
il <P Cheung Chau, 2 (kS vy, f In H-3, | &% quarterly
Tapes philippinarum [+ &&H Tolo Harbour £R1-90 Sr-90,
(Clam) $1-239 Pu-239
:FFJ[ I =P Cheung Chau, 3 (s y, 7 [n H-3, | &% quarterly
Perna viridis [+ &=H Tolo Harbour, £R1-90 Sr-90,
(Green-lipped mussel) [ Daya Bay #7239 Pu-239
N ?ﬁ%?ﬁiﬂ Hong Kong Waters 1 (R v, 7 In H-3, | ©@% quarterly
Babylonia formosae £R1-90 Sr-90,
(Gastropod) $£-239 Pu-239
i i/ PoToi O L (M v, A3, | SF RS
Ulva lactuca £R1-90 Sr-90, Wir}ter and
(Sea lettuce) $%-239 Pu-239 spring
[H- @k Tolo Harbour 1 (R v, 7 In H-3, | ¥% winter
Ijzin{eromorpha prolifera £R1-90 Sr-90,
(Sea hair) $£-239 Pu-239
R ?é‘ﬁ[ﬁ, Po Toi Island 1 (R v, 7 In H-3, | ¥% winter
Porphyra dentata £R1-90 Sr-90,
(Red algae) $7-239 Pu-239
S e T“%}Eiﬁi Po Toi O 1 PR v, 7 In H3, | “5 &%
Sargassum hemiphyllum £81-90 Sr-90, winter and
(Brown algae) $%-239 Pu-239 spring
WA 4 (ke T Teh) F ') ¥ Pak Sha Wan, 3 (ks v, 1% quarterly
Intertidal sediment gt;;'lpﬁ' Tsim Bei Tsui, $1-239 Pu-239
(upper and lower level) IBPE e Sha Tau Kok
Vi T AWH45 Tai Tan Hoi, 4 e v, ¥ yearly

Seabed sediment

i} Lung Ha Wan,
¥ Picnic Bay,
[ 1k fit3) 15 Western Anchorage

#£-239 Pu-239
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Table 2. Summary of food samples collected in 2007

. SRR
T Byl ocat .
Hl Type | -ocation Total no. of sample collected
&k R FIBCRT = F Py
Uk Rice Mainland (Pearl River Delta) 4
gt ey . . BEY] Shenzhen 4
boRE -
F ()3 Pasteurized milk TJ777| Sha Tau Kok 1
[E=ICFS4])] 4
2= Choi sum Mainland (Shenzhen)
##4 Local 4
A BEGED A
[ 12 Pak choi Mainland (Shenzhen)
## Local 4
MEEICAD)
g [l 1P
fif% Banana Mainland (Gﬁiangdong) 4
w#i% Lychee [*[# Mainland 1
. REEICA79)
’FH’r%J Mandarin Mainland (Gﬁiangdong) 2
28
f], Sugar cane H%(%F’“) 1

Mainland (Guangdong)

BEEltzaD)

Z& Chicken Mainland (Shenzhen)
4 Local
. PSR

I Duck Mainland (Shenzhen)

-7 ] Beef [*/#s Mainland

MIE9CE )

FHFE Pig’s Liver Mainland (Guangdong)
##4 Local
PJE’(%F/M

fﬁm Pork Mainland (Guangdong)
+#4 Local

““FiL Aristichthys nobilis
(Big-head carp)

BEY|| Shenzhen

74 ¥ Yuen Long

T = Nemipterus japonicus
(Melon coat)

“JniM Daya Bay

Fﬁ?ﬁ,“}?‘liﬁii@‘i
Seas west of Hong Kong

7 H-J<Is Hong Kong Waters

4 4 Platycephalus indicus
(Bartail flathead)

““fHif Daya Bay

AT il
Seas west of Hong Kong

I iﬁ“' Trichiurus haumela

7 -+ Hong Kong Waters
Ny Daya Bay

AT

(Hair tail) Seas west of Hong Kong
7 ¥~ Hong Kong Waters
= R - AWiEs

Portunus sanguinolentus
(Three-spotted crab)

Seas west of Hong Kong

7 H-f<is Hong Kong Waters

A~ O || O |O||] O O O |O| P & | & | & [ >
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Table 2. (cont’d)
. i A
HRN Type FIRfr Location Total nt)l. iﬁi;ﬁggllected
E N ?ﬁ%fﬁl?ﬁﬁf‘j‘ 0
Metapenaeopsis barbata Seas west of Hong Kong
(Fire prawn) A H-<isk Hong Kong Waters 4
A Daya Bay 0
kgL Loligo edulis YT A I 0
(Squid) Seas west of Hong Kong
7 #-18 Hong Kong Waters 4
L Sepia spp (Cuttlefish) | ¥ -[<ls Hong Kong Waters 4
f di
il Tapes philippinarum " =W Cheung Chau 0
(Clam) - FH+ Tolo Harbour 4
- < Cheung Chau 3
# -
s Tobao ;
PP ““jih# Daya Bay 3
[NEU R Babylonia formosae | ooy g
(Gastropod) FI?%F i Hong Kong Waters 4
T4k Ulva lactuca D _
(Sea lettuce) [ “%*‘?’rﬁ PoTol O 2
=7 Enteromorpha prolifera 1z
- ToloH
fir (Sea hair) [+ &5+ Tolo Harbour 1
=22t Porphyra dentata s .
(Red algae) 7 JF,,E,L Po Toi Island 0
43 R=
Sargassum hemiphyllum ISR Po Toi O 2

(Brown algae)
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Table 3. Summary of key measurement parameters

e AU [ ¥
B AT | FEED) i ¥k W Er 1l
Measurement type Sample | Counting | Background | Counting | Chemical | Minimum Detection Activity *
size time (CPM) efficiency | recovery (MDA)
(second) (%) (%)

(EU TNk S S fi-131 £01-137
sk Airborne 20000 m® 55000 - - - 1-131 Cs-137
Gamma particulate 10 uBg m* 10 uBg m*

emitting SR
radionuclides Airborne 400 m® 55000 - - - 300 pBg m*® -
radioiodine
WPy . ;
Wet deposition 4L 55000 - - - 0.1BqL* 0.1BgL*
AR
Total 0.03 m? 55000 - - - 12 Bq m? 15 Bgm?
deposition
£k Rice 4 kg 20000 - - - 0.1 Bg kg™ 0.2 Bq kg™
4% Milk 1L 20000 - - - 0.3BgL* 04BglL*
7 Vegetable 1 kg 20000 - - - 0.3 Bq kg™ 0.4 Bq kg™
<}l Fruit 2 kg 20000 - - - 0.2 Bq kg™ 0.3 Bg kg™
% & Poultry 2 kg 20000 - - - 0.1 Bq kg™ 0.2 Bq kg™
P[5 Meat 1kg 20000 - - - 0.3Bg kg® 0.4 Bg kg™
2 %oi';a”d 1kg 10000 - - - 2 Bq kg™ 2 B kg™
A . }
Water samples 4L 55000 - - - 0.1BqL* 0.1BgL*
TR R
=" Suspended 4L 55000 - - - 0.01BqL? 0.02BqL™?
particulate
Yai% Seafood 2 kg 72000 - - - 0.07 Bq kg™ 0.1 Bq kg™
Vs Seaweed 0.5 kg 20000 - - - 1Bg kg™ 2 Bgkg?
R
YA T 2kg 20000 - - - 0.4 Bg kg* 0.5 Bq kg™
Sediment
7 Tritium TP 1
| Wet deposition 0.007 L 36000 10 25 - 6BqL
Ay
Total 0.0001 m’ 36000 10 25 - 400 Bq m”
deposition
ST 3 PN
Water vapour 0.0008 m 36000 10 25 - 70Bgm
£f Rice 0.07 kg 36000 10 25 - 1 Bqg kg*
445 Milk 0.007 L 36000 10 25 - 6BqL*
7% Vegetable 0.008 kg 36000 10 25 - 5 Bq kg™
“J<fl Fruit 0.01 kg 36000 10 25 - 4 Bg kg™
% & Poultry 0.01 kg 36000 10 25 - 4 Bq kg?
A% Meat 0.01 kg 36000 10 25 - 4 Bgkg®
TR 0.007 L 36000 10 25 - 6BqL™
Water samples
By e
Underground 01L 36000 10 25 - 04BglL*
water
&% Seafood 0.01 kg 36000 10 25 - 4 Bq kg
&I Seaweed 0.02 kg 36000 10 25 - 2 Bg kg*
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Table 3. (cont’d)
S = -2
T it | B | 4% W | aws R L7
Measurement type Sample Counting | Background | Counting | Chemical | Minimum Detection Activity
size time (CPM) efficiency | recovery (MDA)
(second) (%) (%)
£:1-90 A e
Strontium-90 Airborne 5000 m® 30000 1 75 90 1pBgm?®
particulate
O 1
Wet deposition 4L 30000 1 75 100 0.001 Bq L
P
Total 0.01m? 30000 1 75 100 0.5 Bqm?
deposition
£ Rice 3 kg 30000 1 75 90 0.002 Bq kg™*
4 4% Milk 1L 30000 1 75 90 0.005Bq L*
B B
Vegetable 1kg 30000 1 75 90 0.005 Bq kg
“ B Fruit 2 kg 30000 1 75 90 0.003 Bq kg™
% & Poultry 2 kg 30000 1 75 90 0.003 Bq kg™
[A/%H Meat 1 kg 30000 1 75 90 0.005 Bq kg™
Laﬁ dﬁjoil 0.005 kg 30000 1 75 90 1Bqgkg™
LR
=" Suspended 3L 30000 1 75 90 0.002Bq L*
particulate
¥aii% Seafood 2kg 30000 1 75 90 0.003 Bq kg™
153 Seaweed 0.1kg 30000 1 75 90 0.05 Bq kg™
$1-239 S
Plutonium-239 Airborne 5000 m? 220000 0.003 20 40 0.2puBgm?
particulate
TP 4
Wet deposition 3L 220000 0.003 20 60 0.0002 Bg L
S
Total 0.02 m? 220000 0.003 20 60 0.04 Bgm?
deposition
e 0.004 kg 220000 0.003 20 60 0.2 Bgkg™
Land soil ) ) )
I T
=" Suspended 3L 220000 0.003 20 50 0.0003 Bg L™
particulate
Y% Seafood 0.5 kg 220000 0.003 20 40 0.002 Bg kg™
153 Seaweed 0.05 kg 220000 0.003 20 60 0.01 Bg kg™
W
Nl S =4 0.005 kg 220000 0.003 20 50 0.2 Bgkg™
Sediment

- AL F’?”/Uiﬁi?liﬁﬁﬁ%iﬁﬁaﬂ(ERMP)vi e RE AL
IR AR i

TFOHUED 7 7 B BB S0 (537
PO T

Fz;t:
# -
A
Note: ]
# -
A

BT T

ik m% B I
TEARINRIE! 2 AR
PN IR~ R S BT o 8 e

PR kwﬁ;};: [Jé*gv?@ [y st . 7&*@@;@@&& Currie(1968) ﬁ‘ﬂﬁ;’r;ﬂ" ,J}ME

i3 wﬁ [l s

A f A

NS [ A

(PO B (R

LA o BEH IRV HGS
gIJ N L R A AL ) E'T@ A
Q BB .

R GAT TN TSNS B (05 TS AL

X N TR e

~

CIHNEE > Wi

[ELET, iR [RFisRL ERMP

The values given in the table are typical values of key measurement parameters in the Environmental Radiation Monitoring Pro-
gramme (ERMP) in 2007. The values may vary in practice, and should thus be used as reference only. Under special
circumstances, some samples may be measured under substantially different conditions.

The minimum detection activity (MDA) of a measurement is the lowest activity level that is practically achievable by the count-

ing system for that measurement.

MDA values depend on the characteristics of the measurement system, method of

measurement, sample characteristics and measurement conditions, and thus vary with individual samples and measurements.
The listed MDAs are typical values under “typical” measurement conditions and serve as a quick reference in interpreting results

in this report.

The sensitivity of the water vapour sampler is quoted here for reference.
calculated using a formula developed by Currie (1968), and thus should give a better representation of the limit of detection of
tritium in water vapour samples in ERMP.

This sensitivity value is higher than the typical MDA
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4 TR IR P RS R SR SR p U O AR R
HHk ELuGy hr 1
Table 4. Ambient gamma dose rates recorded by the radiation monitoring network and
thermoluminescent dosimeter network in 2007.
. -1
Dose rate in uGy h

adas &
adiation Monitoring Network (RMN) &
BRI &2 15l e - 7y IS (hERE
Station Annual Average Standard Deviation Range of 1-min data
= 3 0.104 0.004 0.090-0.161
i i KatO (0.108) (0.003) (0.075 - 0.194)
P 0.141 0.003 0.126 — 0.200
4
Hid A1 King’s Park (0.138) (0.002) (0.108 - 0.271)
- 0.131 0.002 0.120 - 0.174
H1¥ Kwun Tong (0.121) (0.007) (0.079 - 0.192)
T YN Pi 0.091 0.003 0.077-0.190
¥ Ping Chau (0.092) (0.005) (0.064 - 0.233)
Y G " 0.099 0.004 0.087 - 0.134
[/ 1 Sai Wan Ho (0.100) (0.004) (0.070 - 0.192)
S 0.100 0.003 0.088 - 0.153
1P| Sha Tau Kok (0.103) (0.002) (0.073-0.197)
N - 0.119 0.004 0.097 - 0.167
S Tai Mei Tuk (0.120) (0.002) (0.087 - 0.227)
HUH 0.087 0.002 0.076 - 0.150
E4 1] Tap Mun (0.091) (0.005) (0.062 - 0.209)
NENT Teim Rei e 0.129 0.002 0.117 - 0.202
LEIE Tsim Bei Tsui (0.135) (0.006) (0.087 — 0.254)
T 0.119 0.003 0.106 — 0.217
7+ 2111 Yuen Ng Fan (0.118) (0.003) (0.069 — 0.250)
ﬁ%:
- P S (T T ) RIS (AR GRS 1
S EEDEEAE E{f@’@%?\)
P R O A T R DN S P S A SR T e
Y{EJQ@%
Note:

- Values in brackets are reference values in previous years of operation from 1992 to 2006
(those for Tap Mun are based on data from 1993 to 2006).

- Data for the Sai Wan Ho radiation monitoring station was not available for the period be-
tween 10:30 a.m. 13 April and 11:00 a.m. 18 April 2007 due to relocation.
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Table 4. (cont’d)
BB SRS
Thermoluminescent Dosimeter (TLD) Network *
BRI #7115 e ) HfR!
Location Annual Average Standard Deviation Range
o |02 o R
S Cheung Chau 01 003 oo
i o | 0% ass R
& “I<¥# Clear Water Bay (%'. }50) (%'.8}) %(‘)0%:8'2%?
191 e WaterBay 013 002 011-015
o o0 oy oo
FaF Happy Valley 008 002 00i—0)
i Ko i i i
pipsn | 0% i o
i o Tong o8 a1 S0
i prg o
HELT ik oy Rty
i stk | 0% o 20800
e o8 oL o
70 heu e 012 0oL 032-01
71 Shek Kong o1 004 4-030)
o sowk o2 oL 0%
7] TaiLamchurg 019 001 0171-021
T Tai Mei Tuk 019 008 Y
ERK o ot PR
1 Tt o oot o
LB Tsim Bel Tui o5 053 or—0%)
98 Twen ok oL R
1 i i s e
FI50) Wu Kai Sha o 053 o0
Yo o o0 ass LR
A i s

#

- JFUET OG0 £ BRMP % B -
- Bl e Lo fes
i AU T HE LR S = e B R E S R CIRFTERTE: 8
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Table 4. (cont’d)

Note:

$ _WValues in brackets are BRMP reference values.

- The value is 1o standard deviation.

- Data for Sai Kung was not available for the period between 12 July and 4 October
2007 due to loss of TLDs.

#
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Table 5. Results of measurement by the Automatic Gamma Spectrometry System
at Ping Chau in 2007

- . s = JulemE
EENT g | P smER | .
s 7 !
Annual Standard | Range of Daily Ezanjgejfromﬁfgi7
Average Deviation Average 10 2006 *
Wik
7 %2 7(’82;_33“")“3 1.0 0.03 10-11 1.0-58
T
p l( E:Fa;fa?eta 14 0.3 1.0-23 1.0-10.1
il - -
R R B
25 -
5 pER-131
Gaseous 1-131 <1 N/A N/A <1
(Bqm?)
FE{—:
T YRR SRR “< XX R XX R IRE oA A L
& - TR I N/A =5 -
Note:

- Results below the minimum detectable activity (MDA) are reported as “< xx” where xx is
the typical MDA value for that type of measurement.

& _N/A - not applicable.

H 6. T AR R
(HIS! S8 A 31

Table 6. Measurement results of gamma dose rates due to cosmic radiation
(measurement site: Plover Cove)

TISRMEIF (B ] FEY)

{ F1#H Date of measurement
HIEIFTE ! Average gamma dose rate (uGy h*)

TS 2 E[ el 9 Mar 2007 0.037
TS A E[ T [ 12 Jun 2007 0.037
T I JuE[ T ~ [1 21 Sep 2007 0.036

< %%~ T E[H M[! 14 Dec 2007 0.038
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Table 7. Measurement results of gamma activities in food and environmental samples in 2007

* 7. 2 FHE

gt fEM3: &.137 Radionuclide: Cs-137

RN gr@ By
%}Qj:ﬂ e e[ H# 2
. ]l 53 BRMP el Hifd
Hil Type i-ﬂj%I!TLOCG‘UOH Total no. pf Range A(Etlwty BRMP range” Unit
samples with
measurable activity
)T=
i 7 ik
'\J'Zgéﬁtlizf Hong Kong 1 - 0.04 <02 Bq kg™
(Melon coat) Waters
FapL e
P|a§¥§?§§§|us J ong Kong 1 - 0.06 <0.2 Bq kg™
(Bartail flathead) Waters
{ Trichiurus AR
haumela I—f ong Kong 2 0.05-0.10 0.08 <0.2 Bqg kg™
(Hair tail) Waters
-+ B () Lz 1.
Land soil Please see 3 0.7-25 1.7 <10.0 Bq kg
(upper) Table 1.
+ (e L 1.
Land soil Please see 2 09-16 13 <4.0 Bq kg™
(lower) Table 1.
Fbe _
RS+ () Pak Sha Wan 2 05-05 05
SINE e
Intbrtical Tsirf? 'gﬁ';Tsui 4 0.7-1.0 0.9 <24 Bqkg®
sediment (upper T
R T 3 05-08 07
Sha Tau Kok ' ' '
R
SRS () Pak Sha Wan 4 04-06 05
El NI
rHemdal Tsme i 4 08-12 1.0 <31 Bq kg
sediment (lower
foven VPR 4 0.3-07 0.5
Sha Tau Kok ) ' '
e
Tai Tan Hoi 1 ) 06
kRS el i
YRR T Lung Ha Wan 1 . 0.9 <19 Bq kg'*
Seabed sediment |— o
Bk Y 1
Western 1 - 0.6
Anchorage
I e R S RN - S T
R [%#%@u NI XX A > XX LA A BRI U o PR U PR f BORE RIS % o SRR

Wi FSXXT XX IR

- The mean activity is reported if there are more than one samples with measurable activities.

- Results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is the typical
MDA value for that type of measurement. When a particular radionuclide was detected only in some of the
samples in a certain sample type, the results will be reported as “< xx” where xx is the maximum measured

activity value.

Note: *
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Table 8. Measurement results of tritium activities in food and enwronmental samples in 2007

F‘*,“E JFRIENE R Y
EX . e ;
. fire] =4 S BRMP gifgl Hiik
Fill Type H%!TLOC%O” Total no. Pf Range A(Ethlty BRMP range” Unit
samples with
measurable activity
A-f Rice ['[*y Mainland 2 0.1-0.1 0.1 <1 Bq kg
- Y hen 3 09-4.4 2.1
sy |22l Shenz
Pastiéu(r]\ggs nil)lk Sh”:rﬂg Kok 1 . 38 <6 BqlL®
a Tau Ko
*# Mainland 2 24-34 2.9
Zt = Choi sum [l <74 Bq kg™
+#% Local 4 0.4-4.4 3.0 4%
- .| '/* Mainland 2 22-29 25 )
1% Pak choi <6 Bq kg™
; 5 Local 4 0.4-4.0 2.1 9
7 & Banana | [']#¥ Mainland 4 06-14 1.0 <3 Bgkg™!
Lychee | [']#¥ Mainland 1 - 33 <4 Bgkg®
= -
I ['[#¥ Mainland 2 08-14 1.1 < 4
#= Chicken F 5 Local 4 05-18 1.0 <22 Bakg
fi2. Duck ['|*y Mainland 4 02-138 0.9 <35 Bq kg
4 2] Beef ['[#y Mainland 4 31-44 3.8 <53 Bgkg®!
- * By Mainland 1 - 0.7
EﬁEJI Pig’s liver [ J_ng Local 1 . 23 <4 Bqkg®
2 [*1# Mainland 1 - 13 4
il Pork F7 Local 2 12-34 23 <4 Bakg
L
Aristichthys . 4
nobilis 1%¥| Shenzhen 3 04-18 1.0 <2 Bq kg
(Big-head carp)
=
.  Hfeim
Nemipterus Hong Kong 2 0.1-05 0.3 <2 Bq kg
japonicus Waters
(Melon coat)
T
|?§‘7J<+E§‘
P'a}ﬁg?gr'us Hong Kong 2 0.2-06 0.4 <2 Bq kg’
(Bartail flathead) | \VAters
P Ay
: e
Trichiurus Hong Kong 2 03-13 0.8 <2 Bq kg™
haumela Waters
(Hair tail)
= %!p“f%
Portunus 7 Ak
sanguinolentus I—f ong Kong 4 01-16 0.7 <2 Bq kg™
(Three-spotted Waters
crab)
e | g
etapenaeopsis | |one kong 2 06-0.7 0.7 <49 Bq kg
barbata Waters
(Fire prawn)
o . R et
By Sepia spp J ong Kong 3 04-13 0.8 <27%& Bq kg™
(Cuttlefish) Waters
Bl i
Loligo edulis ti/r:/gtKong 2 1.2-14 1.3 <3 Bq kg
aters

(Squid)




55

Works

(&)
Table 8. (cont’d)
5| 3&[@;,%1
y FREE - ,
[ [ fib
Rl Type i*’J%J,‘Location Total no. of il FAct|V|ty BRMP &3 4 1Eﬁ -
. Range BRMP range Unit
samples with Concentration
measurable activity
afl
Tapes [+ 1
philippinarum Tolo Harbour 2 04-13 08 <2 Bak
(Clam)
~P
Hr Cheung Chau 2 04-16 1.0
Perna viridis [ s 1
(Green-lipped Tolo Harbour 3 0.4-12 0.8 <2 Bakg
A dH
mussel) 5 aygar'g?y 3 01-16 1.0
MR Babylonia| 7 ViR fIE
formosae J ong Kong 4 0.1-0.7 0.5 <1 Bq kg™
(Gastropod) Waters
7%k Ulva
CI5E -
lactuca ng'liﬁ) 2 08-1.1 1.0 <2 Bq kg™
(Sea lettuce)
e |
Enteromorpha | [H &z Tolo 1 . 1.8 <5 Bq kg
prolifera Harbour ' 4%
(Sea hair)
if‘ if% IEVE’EI % e
Sargassum TSR )
hemiphyllum P[)JToi o 2 03-15 0.9 <2 Bq kg
(Brown algae)
Hi A
SR King’s Park 6 24-5.6 4.1
(5 ] -
Wet deposition Sha Tau Kok ! 15-60 3.9 <12 Bq L
(precipitation) Ju T
Yuen Ng Fan 6 1.6-55 3.3
A ER s :
Total deposition |  King’s Park 6 47-699 390 <2210 Bam
R T
HKTATK g
Water vapour Kiﬁj ’ E\rk 4 2-174 65 <242 Bqm?
in air 9
7} L‘Ej‘ [Eljfig"\f
Kowloon 4 0.2-43 2.8
distribution tap
JrF‘F i f iy
uen Mun 2 09-21 15
distribution tap
. VPE WRCIHy
: Shatin
(Estrred) Treatment 3 0.5-16 10 <6 Bq L
Drinking water Works d
(treated) F{[F‘Hifﬁ?’ﬁ%&
uen Mun
Treatment 2 1.7-19 1.8
Works
A PERRCT R
Yau Kom Tau
Treatment 3 02-38 1.9
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Table 8. (cont’d)

A RIENA R
el L crp * ) # ;
. i)z ! BRMP #igl Lflu
Fl Type P35 Location Total no. of Range Athivity ) BRMP range” | Unit
samples with
measurable activity
e
High Island 4 0.7-39 2.2
Reservoir
TS T
Pﬁover Cofj 3 0.2-0.7 0.6
Reservoir
3 B AR,
N#::nmgB 4 0.7-31 15
& A J:F Station
CRAzsc®)) [ TR <6 Bg L
Drinking water Shatin 4 07-36 18 a
(untreated) Treatment R '
Works
PR
uen Mun
Treatment 3 02-36 15
Works
TP BERRC
Yau Kom Tau
Treatment 3 1.9-46 3.2
Works
R
Cheung Hong 1 - 0.2
Estate
BT
g e T
Underground Wégtg;zu' 1 i 0.5 <28 BgL®
water ——
ﬁl Ig:hl EEB 1 - 0 6
Wah Fu Estate )
i T
Fu Shan Estate 1 ) 0.5
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Table 8. (cont’d)
AT R
B e . cry Wt | e
. i)z bt BRMP #igl Lflu
Rl Type i*’J%J,‘Locatlon Total no. of Range Athivity . BRMP range” | Unit
samples with
measurable activity
H -1
() Wag?ﬁezrzﬁ Ii%and ! i 44 o
Sea water ER <6 oL
(upper) Port Island 1 ) 5.3 !
W i Bq L’
L oy Wa:ﬁ‘an Island 1 3.7
(1) SSTE BqL®
Sea water Tai Long Wan 1 i 1.9 <6
(mlddle) EX ?}\[\l Bq L*
Port Island ! i 14
TR BqL
1 - 0.5
L Waglan Island
(IR -G Bq L™
Sea water Tai Loﬁg Wan 1 - 35 <6
(lower) R BqL®
Port Island ! i 3.1
T = ) 0
Bottled water 4 Local 4 0.2-49 2.8 - BqL®
(Distilled)
T@%E"F( il 7f) .
Bottled water %5 Local 2 23-58 4.1 =% BqL™
(Mineral)

oo I WRCREH W SR -
T AT XX LA
XX FJEGHLED SO0 i
© SR ORI b 2 -
 SFHIE Ol T b £

FH )

ElS

- B
ﬂf’rﬁ\l}H
- BRI
’ #mf‘“r - BRMP i1y
- P/’f;¢1

%

Note:

H*

R

i AR B

tr u< XX
r[ BRMP ?;Iu

“I“_“ “L““_' “I“_“

¢/ BRMP i

measurement.

©®

measurement.

%

“gxx

o Sj"f‘j[: IEH

- The sample was not measured in BRMP.

LA RN SR

P2

Yot b2 55

ERMP

s

i

% OB B BT -
et OB IR BT -

-The mean activity is reported if there are more than one samples with measurable activities.
- Results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is the
typical MDA value for that type of measurement.

WINPT (IR A &

When a particular radionuclide was detected only in
some of the samples in a certain sample type, the results will be reported as “< xx” where xx is the
maximum measured activity value.

It has been included in the ERMP starting from 2007.

- The sample was not measured in BRMP. The indicated range refers to results from 1997 to 2006 sample

- The sample was not measured in BRMP. The indicated range refers to results from 1996 to 2006 sample
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Table 9.  Measurement results of strontium-90 activities in food and environmental samples in 2007
Jﬁmﬁg@m
W] Type : i 7E BRMP & * | Hi&
i*’J%J,‘Locatlon Total no. of Range Athivity - BRMP range” | Unit
samples with
measurable activity
LK Rice [ ﬁ*‘j Mainland 3 3-5 4 <56 mBq kg
- <P Shenzhen -
SEA M e I R I e
Sha Tau Kok 4 8-45 19
VN . [*[#1 Mainland 3 55-77 64 )
2t~ Choi sum <266 Bq kg™
+#5 Local 4 7-125 61 meae
- .| ['/*¥ Mainland 4 62-119 87 .
17 Pak choi <570 Bq kg™
E +4 Local 4 2053 29 meae
Lychee | ['[#y Mainland 1 - 3 5-14 mBq kg
#H4# Mandarin | [*[*Y Mainland 2 11-56 34 10-84 mBg kg™
7%, Sugar cane | [*[#* Mainland 1 - 1 2-14 mBq kg™
2% Chicken 2+ Local 1 - 2 <37 mBq kg™
AL .,
Aristichthys 1% J1] Shenzhen 8 -9 8 <94 Bq kg™
nobilis T 3 3-8 : mBq kg
(Big-head carp) Yuen Long -
JT=
I e
Nemipters | Hong Kong 2 4-6 5 <21 mBg kg’
(Melon coat) Waters
PR ]
PIa}xg(iagS Sa lus I—fong Kong 2 4-7 6 <25 mBq kg™
(Bartail flathead)|  VAters
il el
; i
Trichiurus J ong Kong 2 4-8 6 <49 mBq kg*
haumela Waters
(Hair tail)
]
Tapes [ s .
philippinarum | Tolo Harbour 2 6-7 6 <32 mBq kg*
(Clam)
F 0 =
- - 1 - 10
Perna viridis Cheung Chau <47 Ba ko'
(Green-lipped [+ 2 3_4 4 - S
mussel) Tolo Harbour B
T 1%k Ulva
CIRE =
lactuca ]2 2 154 - 438 & 296 <200 mBq kg™
PoToi O
(Sea lettuce)
==
5
Enteromorpha | [ & Tolo 1 - 93 <100 mBq kg
prolifera Harbour
(Sea hair)
EE Y -
Sargassum TR i
hemiphyllum PLJToi o 2 787-1090 939 46 — 1440 mBq kg™

(Brown algae)
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Table 9. (cont’d)

ﬁéjgi_ijgi NEE A
W] Type P‘J%'—Location To%talnrf;(') Zf i ifj'@ ** BRMP #! * ?ﬁlj
i > Range Activity BRMP range” | Unit
samples with
measurable activity
R T I
Alrborne o 1 - 1.2 <5 uBgm?
particulate Yuen Ng Fan
4
gy | AR 1 : 22
Wet deposition <39 mBq L
recipitation = IE
(precipitation) 7 1 ] 46
Yuen Ng Fan
T (EET s _
Total deposition |  King’s Park 1 ) 11 <39 Bqm*
+ (M) plZ 1.
Land soil Please see 1 - 15 <19.9 Bq kg™
(lower) Table 1.
B e R SH RN - PR T -
#

- RSN R HOR B “< XX" A0 XX R RIRR LRI I e I DR AR A &
REBURTISE 1S <07 XX R IR Efo %@Mﬁ

-H - ﬁﬁ?ﬁ”f # it BRMP | R [JYEHE%'T:LF‘F/\I iy > ?Iﬁﬁ?ﬁ’%{,ﬁf&lﬂ(o)ﬁ?

- A2 E T BRMP R < SEiIgr poif &l il =uf Jefert F 2 TS F AR IR BT -

Note: =~ - The mean activity is reported if there are more than one samples with measurable activities.

- Results that are below the minimum detectable activity (MDA) are reported as “< xx”” where xx is the
typical MDA value for that type of measurement. When a particular radionuclide was detected only in
some of the samples in a certain sample type, the results will be reported as “< xx” where xx is the
maximum measured activity value.

- One of the samples had activity higher than the corresponding range of the same sample type in BRMP.
Please refer to Section 3.1.7(c) for details.

- The sample was not measured in BRMP. The indicated range refers to results from 1996 to 2006 sample
measurement.

H*

R

@
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Table 10. Measurement results of plutonium-239 activities in food and environmental
samples in 2007

KH] Type ¥sMLocation | AT HIENFRpY Feyil ir,’ﬁ BRMP gl * | Hifd
;]J_I:aﬁé Range Activity * BRMP range” Unit

Total no. of

samples with

measurable activity

AR () | REE
rHartldaI Tsim Bei Tsui 2 0.17-0.18 0.18 <0.19 Bq kg
sediment (upper)

WIRIRT T (M) | KB
r{tlartldal Tsim Bel Tsui 1 - 0.13 <0.14 Bq kg
sediment (lower)

I
Lung Ha Wan 1 i 049
V- e
R A 1 - 0.33 <057 Ba kg™
Seabed sediment — e
Bk Y 1
Western 1 - 0.23
Anchorage
ﬁ%t:
- YpE) B R SRR C AR
B MR SR ) U< xx F 0 XX RLF AR A RIHAT I  I0F GG (R IEIF R A
REBURFBF 00 U< XX PRI EE fi”‘l?ﬁ
Note:

- The mean activity is reported if there are more than one samples with measurable activities.

- Results that are below the minimum detectable activity (MDA) are reported as “< xx”” where xx is the
typical MDA value for that type of measurement. When a particular radionuclide was detected only in
some of the samples in a certain sample type, the results will be reported as “< xx” where xx is the
maximum measured activity value.
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Table 11.  Overall summary of measurement results in 2007
- HBIER
B BAE | =Yg F-131 | 49-137 i #81-90 £-239 | et it
Pathway |Sample Type| Mea. result§/ 1-131 Cs-137 I—J—3 Sr-90 Pu-239 i
ref. values ™ *
5 AR | % Range®| <10 <10 s <0.2 ,
At heri Alrborne uBg m
MOSPNEriC | o, iculate BRMP <328 <10 <5 <02
T P @ Range | <0.1 <0.2 0.1 0.003 - 0.005 4
Terrestrial | ¢4 Rice Bakg
BRMP <0.1 <0.9 <1 <0.056
o B Range | <03%| <04% | 09-4.4 |0.007-0.045 .
4% Milk Bq L
BRMP <0.2 <0.3 <6 0.008 - 0.081
T Rl Range <0.3 <04 04-4.4 |0.007-0.125 Ba kot
Vegetable BRMP <03 <0.4 <74 <0.570 %9
< o Bl Range | <0.07 | 0.04-0.10 | 0.1-1.8 | 0.003-0.009 | <0.002 1
Aquati fiFish Bqg kg
quatic BRMP <01 <02 <2 <0.094 <0.002
AECEIPY | EE! Range | < 0.1 <0.1 0.2-43
Sk
Treated Bq L™
Drinking BRMP <0.1 <01 <6
Water
ﬁ%:
B BB R ] U XX RS XX i;ﬁ/?}%l?ﬁ'ﬂ POl BFEE L - g B3k iR LB US&WHILFZ
o AR ST XX uif.@ﬁw\]g{
e I R AR R PR
¥ erasigtd ERMP S gl
TSRS PRATEY LI T (i s BRMP s fmm DRI P FH
A P BRMP (OB - T = FFH T R R E R BRMP ot BIEap f -
Notes:
- “mea.” — measurement; “ref.” — reference.

# - Results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is the

typical MDA value for that type of measurement. When a particular radionuclide was detected only
in some of the samples in a certain sample type, the results will be reported as “< xx” where xx is the
maximum measured activity value.

- The range of measurement results in 2007 for each of the listed sample types is shown in bold.
- Measurements not included under ERMP are reported as “---" in the table.

There was no measurable artificial radionuclide detected in the milk samples in 2007. Due to a minor
change in the measuring container from that used in the BRMP, the typical MDA value in 2007 was
slightly higher than that of the BRMP. In 2008, the counting time will be suitably extended to attain
the typical MDA value in BRMP.

%
$

&




