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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-fifth year in 2011. This annual report incorporates
salient features of the work of the programme during 2011, including report on
measurement method and results, highlights of relevant new work, changes and
new measures introduced.

Following the Fukushima nuclear power plant incident in Japan in March
2011, minute artificial radionuclides, namely radioactive iodine and caesium, were
detected in some air samples collected by the Observatory in late March to late
April. However, as the radioactivity of these radionuclides was very low, they
posed no threat to human health and did not cause any long-term effects on the
ambient radiation levels in Hong Kong. Based on the measurement results in
2011, the ambient radiation levels in Hong Kong as measured by the Observatory
radiation monitoring network were within the normal background range both
before and after the Fukushima nuclear power plant incident.

In fact there was no significant changes in the ambient radiation levels in
Hong Kong since the Guangdong Nuclear Power Station and Lingao Nuclear
Power Station came into operation. Traces of caesium-137, tritium, strontium-90
and plutonium-239 were also detected in some environmental samples other than
air samples and also in some 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.
Apart from the radioactive iodine and caesium detected in some air samples
collected in late March to late April 2011 as mentioned above, the existence of
such radionuclides could primarily be attributed to atmospheric nuclear weapon
tests from 1945 to 1980.
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1. INTRODUCTION

Since 1961, the Hong Kong Observatory (HKO) has been monitoring
environmental radiation levels in Hong Kong and participating in international
programmes on environmental radiation monitoring organised by the International
Atomic Energy Agency (IAEA) and the World Meteorological Organization (WMO).
In response to the construction of nuclear power stations at Daya Bay in Guangdong,
the HKO embarked in 1983 on a comprehensive programme to monitor the
environmental radiation levels in Hong Kong before and after the power plants
commenced operation.

The programme includes the Environmental Radiation Monitoring Programme
(ERMP) which consists of two phases. The first phase is known as the Background
Radiation Monitoring Programme (BRMP) and was conducted in the 5-year period
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 help to reflect any changes arising from the
operation of GNPS. The monitoring results can be found in the report on the BRMP
(Hong Kong Observatory 1992).

The second phase of the ERMP, implemented since 1992, contains all the
essential features of the BRMP but with adjustments in sampling and measurement to
take advantage of the experience gained. The ERMP is an on-going programme to
detect 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) since 1994 and 2002 respectively.

The monitoring results of the ERMP can be found in the respective annual
reports (http://www.weather.gov.hk/publica/pubrm.htm). From 2003 onwards, the
annual reports only contain 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. Readers may refer to the previous reports for
details of the sampling, measurement and quality assurance work.

Chapter 2 in this report describes the sampling schedule, the instruments and
methods used for measuring ambient radiation levels, as well as radioactivity in food
and environmental samples. A summary of the quality assurance system is also
given. Measurement results and conclusion are presented in Chapter 3. Chapter 1
to 3 mainly describe the routine monitoring of ERMP; the enhanced monitoring and
analysis performed in response to the Fukushima nuclear incident in March 2011 in
Japan are discussed in the Appendix.
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2. SAMPLING, MEASUREMENT AND QUALITY ASSURANCE

The emphasis of the ERMP is to monitor three major exposure pathways, namely
the atmospheric pathway, the terrestrial pathway and the aquatic pathway. In respect
of measurement, there are two major components. The first component is the direct
measurement of ambient radiation levels in Hong Kong. The second is the detection
of any artificial radioactive material in the environment of Hong Kong and in the
foodstuff commonly consumed by Hong Kong people. The locations for real-time
measurement of ambient radiation in 2011 are shown in Figure 1. The other
locations for measurement of ambient gamma radiation and collection of
environmental samples in 2011 are shown in Figure 2. A summary of the sampling
and analysis programmes of the ERMP in 2011 is given in Table 1.

2.1 Direct measurement of ambient radiation level

2.1.1 Radiation Monitoring Network

Since 1992, 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 ionization
chamber (HPIC) (Reuter-Stokes Model RSS-131 environmental radiation monitor).
Data are transmitted to the Observatory Headquarters every minute.

2.1.2 Thermoluminescent Dosimeter Network

A thermoluminescent dosimeter (TLD) network has been in operation since the
late 1980s to measure ambient gamma doses accumulated over a long period. In
2011, the network comprises 27 monitoring points over the territory (Figure 2). The
TLDs are of the lithium fluoride (LiF:Mg,Ti) and calcium fluoride (CaF,:Dy) type
(Harshaw 8807). A batch of five TLDs is placed at each site to ensure statistical
accuracy. The TLDs are replaced and read on a quarterly basis.

2.1.3 Aerial Radiation Monitoring System

The Aerial Radiation Monitoring System (ARMS) has been put into operation
since 1998. The system consists of two assemblies of sodium iodide (Nal) detectors
that can be mounted on board a helicopter of the Government Flying Service for
operation. When operating in the plume tracking mode, it has the capability to
determine the existence and extent of any radioactive plume over Hong Kong. After
the passage of the plume, the system using the ground contamination measurement
mode can be used to identify surface areas contaminated by deposited radionuclides.
Gamma spectra, spectroscopic analysis results and location information are displayed
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on board the helicopter in real time and archived at regular intervals.

The merit of ARMS is that it can be used to detect radiation levels over remote
areas and over regions inaccessible to land transportation. Every year, ARMS will
operate in the two modes described above for routine measurement to collect data of
background radiation level as well as radiation levels at various altitudes.

2.1.4 Automatic Gamma Spectrometry System

Hong Kong Observatory has been operating the Automatic Gamma
Spectrometry System (AGSS) at Ping Chau, Mirs Bay since 1996 (Figure 1) for
providing early alert of 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 continuously collects
airborne particulates on a rotating filter drum and gaseous iodine in a carbon cartridge.
The carbon cartridge is replaced automatically at weekly intervals. The ZnS
scintillator measures the gross alpha and beta activities of the particulates collected.
The germanium detector measures gamma rays emitted by the particulates and
gamma spectrometry analysis is carried out automatically. The Nal detector
measures the iodine-131 concentration in the carbon cartridge.

Data of alpha and beta activities, iodine-131 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) is a radiological survey
vehicle that is equipped with portable and specially designed instruments for use in
routine and emergency radiological surveys. An external gamma probe and an air
inlet on the vehicle roof provide the means to measure the ambient gamma radiation
levels outside the vehicle and to collect air samples without the survey team members
having to leave the vehicle.

In April 2011, a new radiological survey vehicle replaced the old one which had
been in service for 12 years. The new radiological survey vehicle is equipped with
various portable radiation monitoring instruments and sampling tools, and supporting
facilities were enhanced. A new feature was the installation of meteorological
instruments on top of the vehicle for the collection of weather data.

The radiological survey vehicle is deployed for routine radiological survey and
collection of samples. It also pays regular visits to selected locations in Hong Kong
to measure ambient radiation levels.
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2.1.6 Upper-air Radioactivity Soundings

Radioactivity in the upper atmosphere is measured at King’s Park by
radioactivity sensors attached to balloon-borne radiosondes (Model Vaisala RS92).
The radioactivity sensor (Model Vaisala NSS921) comprises two Geiger-Miiller (GM)
tubes: a gamma-only tube, which measures only gamma radiation, and a
gamma-plus-beta tube, which measures gamma radiation as well as beta radiation of
energy higher than 0.25 MeV. Data from the radioactivity sensor is transmitted back
and processed by the upper-air sounding system at the ground station.

The Observatory carried out regular radioactivity soundings under different
weather conditions each year to collect data on the variation of radiation levels with
altitudes.

2.2 Collection of food and environmental samples

Routine Sampling

2.2.1 Atmospheric Samples

Atmospheric samples, including airborne particulates, wet deposition
(precipitation), total deposition (wet plus dry deposition), gaseous iodine and water
vapour, are collected under ERMP. Airborne particulates and wet deposition are
regularly collected at King’s Park, Sha Tau Kok and Yuen Ng Fan (Figure 2) at
weekly intervals. In addition, equipment is also installed at the other seven radiation
monitoring stations for collecting atmospheric samples during emergency.

Airborne particulates are collected from a filter paper installed inside a high
volume air sampler (Hi-Q Environmental Products Model 4200 AFC-BRL-KIT/230
and Hi-Q Environmental Products Model BRL-3000M). Wet deposition is collected
by a carboy fitted with a top funnel. During the dry season, three sets of carboys and
funnels are used at each location for collection of sufficient amount of rain for
measurement.

Total deposition, gaseous iodine and water vapour are also collected at King’s
Park. The sampler for total deposition is a stainless-steel pan partially filled with
distilled water to collect samples at weekly intervals. Gaseous iodine is sampled
through a silver impregnated zeolite cartridge fitted inside a radioiodine sampler
(Hi-Q Environmental Products Model CMP-0523CV/230), which is collected and
replaced weekly.

Water vapour is collected using a gaseous effluent sampler (Pylon Electronics
Inc. Model VFP-20) with a drierite cartridge operated intermittently during a
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week-long period randomly selected in each calendar month, until the overall
collection time reaches 36 hours.

The Observatory started adopting a new method for the preparation of water
vapour samples for measuring the activity of tritium in 2011. In the past, the sample
preparation method was to extract a small amount of drierite and put it directly into a
vial with scintillation solution. The activity of tritium in the water vapour absorbed
by the drierite was measured by liquid scintillation counting. In the new sample
preparation method, the drierite is first heated in the laboratory to release the water
vapour. The released water vapour is then condensed back to water. Lastly, the
collected water is put into the vial with scintillation solution and the activity of tritium
in this water sample is measured by liquid scintillation counting.

The merit of the new sample preparation method is that it increases the efficiency
in extracting water vapour. Testing results indicated that a larger amount of water
vapour could be collected for measurement and the counting efficiency rose from
15% to 25%. In addition, the minimum detectable activity attained was lowered
significantly from 1 Bq m™ to 0.01 Bq m™, thereby improving significantly the
sensitivity of measurement.

2.2.2 Food Samples

Terrestrial and aquatic food samples typical of the diet of the local population
are collected at main distribution points, wholesale markets and from enlisted
suppliers. Particular attention has been given to food produced locally and in
Shenzhen.

Food samples collected in 2011 are listed in Table 2.
2.2.3 Drinking Water, Underground Water and Sea Water

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).
Untreated or raw 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 treated and untreated
drinking water samples are collected once every three months by staff of the Water
Supplies Department. The drinking water samples are passed to the Observatory for
radiological measurements.

Underground water is collected at six 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), Fu Shan Estate (East Kowloon) and Ching
Leung Nunnery (Tuen Mun) with assistance from the Housing Department, the
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respective estate management and the nunnery personnel.

Sea water is sampled annually at four locations over 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. At each location, samples are collected at three
depths - the upper level (2.5 metres underneath the surface), the middle level
(equidistant from the surface and the seabed), the lower level (2.5 metres above the
seabed) with the assistance of the Environmental Protection Department. Suspended
particulates in sea water are collected by filtering the sea water samples through a
membrane filter.

2.2.4 Land Soil and Sediments

Land soil is sampled at 39 designated sites throughout the territory. Each site is
sampled once every five years. 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. In 2011, land soil samples were collected from Tai Po, Fanling, Sha
Tau Kok, Tai Mei Tuk, Shing Mun Reservoir, Tsuen Wan, Tai Lam Chung Reservoir
and Castle Peak Power Station (Figure 2).

Intertidal sediments 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 over the coastal waters of Hong Kong (Figure 2), namely
Tai Tan Hoi, Lung Ha Wan, Picnic Bay and Western Anchorage.

Enhanced Sampling

In response to the evolving nuclear incident in Fukushima, Japan, the
Observatory enhanced monitoring of radioactivity in environmental samples
(including air, rain, sea water and soil) in Hong Kong. The details of enhanced
monitoring can be found in the Appendix.

2.3 Measurement of food and environmental samples in laboratory

All radioactivity measurements of food and environmental samples are carried
out in the Radiation Laboratory at King’s Park. A list of the major artificial
radionuclides routinely monitored is given in Table 1. Each sample, depending on
the sample type and measurement objective, will go through one or more of the
following analyses:
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(a) gamma spectrometry analysis to determine the activities of
gamma-emitting radionuclides;

(b) liquid scintillation counting to determine the activity of tritium®;

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

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

[*Tritium is primarily produced naturally by cosmic rays entering the atmosphere or generated during
atmospheric nuclear tests conducted from 1945 to 1980. A small amount is also produced during
the operation of nuclear power stations (UNSCEAR 2000).]

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

2.4 Comparison between BRMP and ERMP measurement results

Among the radiation measurement works described in Section 2.1 to 2.3, the
Radiation Monitoring Network, Automatic Gamma Spectrometry System as well as
radiological measurement of some of the environmental and food samples had not yet
started operation during the BRMP 5-year period. Hence for the measurement
results from these systems or samples, no corresponding BRMP ranges are available
as background reference.

However, during the years of operation since the start of the second phase of
ERMP in 1992, results of BRMP-covered radiation measurement of ambient radiation
levels and activities of artificial radionuclides suggested that there had been no
material changes in the overall environmental radiation levels in Hong Kong as a
result of the operation of the nuclear power plants. On this basis, for radiation
measurement without BRMP reference values (i.e. measurement started after the
second phase of ERMP), the range of values in the first five years of measurement
were adopted as the reference range in this report. This reference range, being
closest to the BRMP period in time, can effectively be taken as the approximate
baseline level of that radiation measurement in the absence of visible influences from
other variables.

2.5 Quality assurance

Since 1989, the Observatory has been participating in inter-laboratory
comparison exercises and proficiency tests organized by major international and
national organizations (Hui et al., 2007), namely the International Atomic Energy
Agency (IAEA), the National Physical Laboratory of the United Kingdom (NPL), the
World Health Organization (WHO) and the China Institution for Radiation Protection
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(CIRP).

Other than inter-laboratory comparison exercises and proficiency tests, the
quality of the environmental radiation monitoring results in Hong Kong is also
assured through internal quality assurance procedures. To enhance the management
efficiency and quality of its radiation measurement work, the Hong Kong Observatory
Radiation Laboratory adheres to a high standard of radiation measurement services
based on the International Organisation for Standardization ISO 9001:2008.
Accreditation for the ISO 9001:2008 was obtained in early 2009.

The certification body will conduct annual surveillance audit of the Radiation
Laboratory to ascertain that its radiation measurement services meet the requirements
for the continuation of ISO 9001:2008 certification. The quality radiation
measurement services provided by the Radiation Laboratory were reaffirmed after
successfully passing the second Annual Surveillance Audit in January 2011.

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 2011 are tabulated in Table 4. The measurement results
were all within baseline radiation levels.

Since the operation of the RMN, temporal changes in the radiation level recorded
at the stations are typically a few per cent in seasonal variations. During rainy
condition or episodes of tropical cyclone affecting Hong Kong, the variations can be
significantly larger and may even double the usual level.

The most significant change in the ambient gamma dose rate in 2011 was
recorded on 19 September. Under the influence of thundery showers associated with
a cold front, the 1-minute average dose rate at Ping Chau rose to about 84% above the
mean value of the year, but still within the baseline levels.

3.1.2 Thermoluminescent Dosimeter Network
The annual average, standard deviation and range of gamma dose rates measured

at each of the TLD stations in 2011 are listed in Table 4. The gamma dose rates
recorded at all stations were found to be within the BRMP range.
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3.1.3 Aerial Radiation Monitoring System

In February 2011, a background measurement in the ground contamination
measurement mode was conducted by ARMS over Ping Chau. The measurement
height followed terrain, maintained at a height of about 100 metres above the ground.
No artificial radionuclides were detected and measurement results obtained were
similar to those in the past. Figure 3 shows the radioactivity level of potassium-40
over the area on the day of measurement.

In August, measurement flights in the plume tracking mode were carried out over
Mirs Bay and Sai Kung areas. The helicopter rose from about 100 metres up to about
1000 metres above sea level to measure the change of radiation levels against altitude
over the sea surface and land surface. No artificial radionuclides were detected. Figure
4 and 5 depict the vertical radiation level profiles over Mirs Bay and Sai Kung area
respectively.  Similar to past observations, the count rates arising from gamma rays
over the sea areas reflected basically the background radiation levels and showed no
significant changes with height. On the other hand, the count rates measured near
land surface was significantly higher than those measured over the sea surface, as
rocks and soil contained more radioactive substances than sea water. The count rates
over land decreased rapidly with height before reaching a level close those measured
over the sea.

3.1.4 Automatic Gamma Spectrometry System

Results obtained by the AGSS in 2011 are given in Table 5. No artificial
radionuclides were detected in the year and all results were within baseline radiation
levels.

3.1.5 Mobile Radiation Monitoring System

Four measurements of cosmic radiation were carried out at Plover Cove in 2011.
The average gamma dose rates ranged from 0.032 to 0.035 pGy h™ (Table 6), close to
those measured in previous years.

3.1.6 Upper-air Radioactivity Soundings

Three radioactivity soundings were made in 2011. The weather conditions
during these soundings were: cloudy with light westerly winds at the surface on 17
February; cloudy with moderate northerly winds at the surface on 22 September; fine
with moderate northerly winds at the surface on 8 December. Figure 6 shows the
average vertical profiles of atmospheric radioactivity from the three upper-air
radioactivity soundings in 2011. The data analysis results obtained were similar to
those in the past (Li et al. 2007).
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3.1.7 Food and Environmental Samples

A total of 392 routine food and environmental samples were collected in 2011.
The results of gamma spectrometry analyses, tritium measurements, strontium-90
measurements and plutonium-239 measurements are shown in Tables 7, 8, 9 and 10
respectively.  Gamma spectrometry analysis results of environmental samples
collected during the enhanced sampling period in response to the nuclear incident in
Fukushima, Japan are shown in Table Al and A2.

All radioactivity data are decay-corrected to the date of sampling. Where
sampling is done over an extended period (for instance a week or a month), decay
correction is made with reference to the mid-point of the sampling period.

Only results pertaining to artificial radionuclides are included in all tables. For
ease of reference, a summary of measurement results in 2011 for the major sample
types according to different pathways is given in Table 11.

(a) Gamma Spectrometry Analyses

Owing to radioactive substances released from the nuclear power plant
incident in Fukushima, Japan, the Observatory detected minute amount of
gamma-emitting radionuclides iodine-131, caesium-134 and caesium-137 in
some airborne particulate samples and iodine-131 in some gaseous iodine
samples from late March to late April 2011.

As the radioiodine sampler is more effective in extracting iodine in the air
than high volume air samplers, the activity levels of iodine-131 detected in
gaseous iodine samples are higher than those detected in airborne particulate
samples.

Despite the very high instrument sensitivity in gamma spectrometry
analysis, caesium-134 could only be detected in the bulked monthly airborne
particulate samples and not in the weekly samples due to the extremely low
activity levels.

The activities of radioactive iodine and caesium detected in the routine
weekly and bulked monthly airborne particulate samples in late March to late
April 2011 agreed well with those detected in the non-routine enhanced daily
samples collected in the same period (see Table 7 and Al). Since the activities

of radioactive iodine and caesium were extremely low, they had no impact on
public health (see Note ** in Table A1l).

Minute amounts of iodine-131 were also detected in the weekly sample of
gaseous iodine collected at King’s Park (sampling period: 16 — 23 August 2011).
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While the source of iodine-131 in this sample could not be ascertained, it was
deduced that it could have originated from a local source and not from nuclear
power incidents as no iodine-131 was detected in other air samples of the same
sampling period, including airborne particulate samples at King’s Park, Yuen Ng
Fan and Sha Tau Kok. Since iodine-131 is also used for treatment of thyroid
diseases, it is possible that the presence of iodine-131 in the gaseous iodine
sample may be associated with a medical source. The activity of iodine-131 in
the gaseous iodine sample was very low and had no impact on public health.
No artificial radionuclides were detected in gaseous iodine samples collected
after 23 August 2011. The detection of such a small amount of iodine-131 in the
gaseous iodine sample demonstrated the high sensitivity of the measuring
instrument.

Traces of caesium-137, an artificial gamma-emitting radionuclide, were
detected in some food, soil and sediment samples in 2011. The measured
activities in these samples were all within the corresponding ranges of BRMP
values. The samples included seafood, land soil, intertidal sediment and seabed
sediment. Caesium-137 was detected in such sample types in both BRMP and
ERMP (Wong et al. 2003). The presence of the radionuclide in environmental
and food samples could generally be attributed to the remnants of fallout from
atmospheric nuclear tests conducted from 1945 till 1980 (UNSCEAR 2000).

Trittum

Very small amounts of tritium were detected in some atmospheric, water
and food samples in 2011. The measured activities in these samples were all
within the baseline radiation levels. The samples include water vapour in air,
wet deposition, total deposition, underground water, sea water, drinking water,
bottled water, fruits, rice, milk, vegetables, poultry, meat, seafood and seaweed.
The source of tritium in the samples were attributable primarily to the natural
cosmogenic processes with small contribution from the remnants of fallout from
atmospheric nuclear tests (UNSCEAR 2000).

Strontium-90

Traces of strontium-90 were detected in some atmospheric, food and soil
samples in 2011. The activities in these samples were within the baseline
radiation levels. The samples included airborne particulates, wet deposition,
total deposition, land soil, rice, milk, vegetables, fruits, poultry, meat, seafood
and seaweed. The presence of strontium-90 in such sample type in BRMP and
ERMP could also be attributed primarily to atmospheric nuclear tests in the past
(UNSCEAR 2000).
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(d) Plutonium-239

Minute amounts of plutonium-239 were detected in some intertidal
sediment and seabed sediment samples in 2011. The activities in these samples
were all within the baseline radiation levels. Fallout from past atmospheric
nuclear tests could again be the major source of plutonium-239 (UNSCEAR
2000).

3.2 Conclusion

To summarize, although radioactive iodine and caesium were detected in some
air samples in Hong Kong from late March to late April 2011 in the aftermath of the
nuclear power plant incident in Fukushima, the activity of the radionuclides was very
low and the ambient radiation levels of the territory on the whole were not affected.
The ambient gamma dose rates recorded over various parts of the territory were
within the baseline radiation levels. The activity of radioactive caesium detected in
the soil samples in Hong Kong showed no increase either after the Fukushima nuclear
incident.

As in the past years, traces of artificial radionuclides, namely caesium-137,
tritium, strontium-90 and plutonium-239, were detected in other environmental and
food samples in 2011. 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.
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Appendix

Content and Measurement Results of the Enhanced Radiation Monitoring by the
Observatory in response to the Fukushima nuclear incident in Japan

1. Air

Following the Fukushima nuclear incident in Japan, the Observatory
strengthened the monitoring of radioactivity in the air. In addition to the
collection of routine weekly airborne particulate samples at King’s Park and Yuen
Ng Fan, additional daily samples were collected at the two locations starting
15 March 2011. Measurements of the activity of gamma-emitting radionuclides
were performed on the daily airborne particulate samples. The enhanced sample
collection and measurements of Yuen Ng Fan and King’s Park airborne particulate
samples lasted till 11 May and 25 May 2011 respectively.

As the sampling period of the airborne particulate was reduced from seven
days to one day, to ensure that the instrument would be capable of detecting the
low-activity radionulcides in the daily sample, the counting time for airborne
particulate measurement was extended from the usual counting time of a few
hours for routine weekly samples to 22 hours for daily samples to meet the
reliability requirement.

Measurement results of the activity of gamma-emitting radionuclides in the
daily airborne particulate samples indicated that minute amounts of iodine-131
and caesium-137 were detected. Details can be found in Table A1l.

2. Rain

To enhance radiation monitoring of rain, the Observatory collected
additional daily samples of total deposition at King’s Park using a carboy fitted
with a top funnel from 15 March to 25 May 2011. When rain is registered at
King’s Park on the sampling day, gamma activity measurement would be carried
out for the total deposition sample collected on that day. Measurement results
indicated that no artificial radionuclides were detected in the King’s Park total
deposition samples measured.

3. Sea water

Apart from the annual sampling and radiation measurement of sea water
near Waglan Island, Basalt Island, Tai Long Wan and Port Island, the
Observatory also enhanced radiation monitoring of sea water in response to the
development of the nuclear power plant incident in Fukushima, Japan. With
assistance from the Environmental Protection Department, additional sea water
samples were collected at the aforementioned locations on 24 March, 27 April
and 27 May 2011. Results of gamma activity measurements indicated that no
artificial radionuclides were detected in all the sea water samples.
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Soil

In response to the development of the nuclear incident in Fukushima, Japan,
the Observatory enhanced radiation monitoring of soil. Soil samples (including
upper and lower layers) were collected at various locations in Hong Kong
(Table 1 and Figure 2) from 6 to 12 May 2011 and gamma activity measurements
were carried out. Measurement results (Table A2) indicated that caesium-137
was detected in some samples but the activities were within BRMP range.

Aerial Radiation Monitoring

Following the nuclear power plant incident in Fukushima, Japan, the
Observatory conducted an additional ARMS measurement flight in the plume
tracking mode over Mirs Bay on 21 March 2011. Measurement results indicated
that no artificial radionuclides were detected. The vertical radiation level profiles
of the measurement in Figure A1 showed that the radiation levels were normal.

Mobile Radiological Survey

MRMS carried out a radiological survey on 11 April 2011 in Shatin. The
survey results indicated that the ambient radiation level was normal.
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Table 1. Summary of the sampling and analysis programme in 2011
=il SURRFIHT PIREE! il ?V’i%iﬁrl}
Sample type Sampling location Numbf:r of Type O.f Sampling
location analysis frequency
B REES Ambient Gamma Radiation
(A B B Y Ping Chau, 10 IR v —-
Gamma dose rates j BAAF Tap Mun, 1-minute interval
(E Kat O,
; J,lagj ] Sha Tau Kok,
v 71 Yuen Ng Fan,
AZF Tai Mei Tuk,
S\ E'IP” Tsim Bei Tsui,
@1% Kwun Tong,
?%‘?ﬁ“ Sai Wan Ho,
“]Jj ff1 King’s Park
Fed 4 o P2 7YV Ping Chau, 27 ks v £)Z quarterly

Cumulative gamma
doses

£ Tap Mun,

(i Kat O,
7u =11 Yuen Ng Fan,
1571~ Clear Water Bay,
["IF1 Sai Kung,
AZF Tai Mei Tuk,
FLIE7) Wu Kai Sha,
HHY' Cape D’Aguilar,
IDPEI ] Sha Tau Kok,
VBT Shatin,
/5 Kwun Tong,

% ¥ Shau Kei Wan,
ﬁu'ﬁ” Tai Po,
Hid ff1 King’s Park,
"8 Py Happy Valley,
1<% Deep Water Bay,
T1Z'E! Shek Lei Pui,

FF {#i f“[7 Chi Fu Fa Yuen,

FiH Fanling,

29 Tsuen Wan,

T Shek Kong,

=~V Cheung Chau,

74 ¥ Yuen Long,
““MEP] Tai Lam Chung,
q:;;hpj' Tsim Bei Tsui,

1l Tuen Mun
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* 1. (G
Table 1. (cont’d)
B KH( SRR PIRRREE! SRR SV
Sample type Sampling location Numb?r of Type o.f Sampling
location analysis frequency
A5 AF 4 Atmospheric Samples
A R Hi- A1 King’s Park, 3 ESA WEPETCE B
Airborne particulate VP E] Sha Tau Kok, £R1-90 Sr-90, weekly (bulked
7v 7t 1 Yuen Ng Fan £+-239 Pu-239 | monthly)
(LT I [ 7 T
Weekly sample for »
analysis only)
WA TR ) Fi 41 King’s Park, 3 (IE v, jjf H-3, 3 (BdA- P50
Wet deposition V'bpET | Sha Tau Kok, £R1-90 Sr-90, #7) weekly (bulked
(precipitation) 7u =1 Yuen Ng Fan £&¢-239 Pu-239 monthly for analysis)
SO Hi #f1 King’s Park 1 (IES 1, jj H-3, "5 (M- F e
Total deposition £R1-90 Sr-90, #7)  weekly (bulked
#°-239 Pu-239 | monthly for analysis)
AL HiAd A1 King’s Park 1 (e v )78 weekly
Gaseous iodine
A S F S Hid A1 King’s Park 1 jT[u H-3 £ F| monthly
Water vapour in air
PYEIEE Terrestrial Samples
Af Rice [*|# Mainland 1 EUEA jﬁn H-3, | U% quarterly
42190 Sr-90
T UEGEIE) P[] Shenzhen, 2 (R, fﬁn H-3, | &% quarterly
Pasteurized milk I'DPEI | Sha Tau Kok £:1-90 Sr-90
% Choi sum [*[#s Mainland, 2 EUEA ;ﬁn H-3, | % quarterly
49 Local £R1-90 Sr-90
F 125 Pak choi [*[#s Mainland, 2 EEA ;ﬁn H-3, | % quarterly
+#9 Local £R1-90 Sr-90
F“[E Banana [*[#4 Mainland 1 EUFEA }TTL H-3, | &% quarterly
4£1-90 Sr-90
#51¢ Lychee [*]#7 Mainland 1 (e Y, jﬁk H-3, 2 summer
42190 Sr-90
H 7[% Mandarin orange | [*|#*y Mainland 1 E R ;ﬁn H-3, | FFZ ®» %= autumn
£1-90 Sr-90 and winter
| Sugar cane [*[# Mainland 1 R, ;ﬁn H-3, ‘:Fﬁrzf spring
42190 Sr-90
2% Chicken [*[#4 Mainland, 2 e Y, }TTL H-3, | &% quarterly
By Local £R1-90 Sr-90
M5 Duck [*[# Mainland 1 EUEA jﬁk H-3, | &% quarterly
42190 Sr-90
A Beef [*[# Mainland 1 (R, ;ﬁn H-3, | &% quarterly
4190 Sr-90
EﬁﬁI Pig’s liver [*]#7 Mainland, 2 EUEA ;ﬁn H-3, | &% quarterly
49 Local £R1-90 Sr-90
Ef[ 4] Pork [*[#s Mainland, 2 R, ;ﬁn H-3, | % quarterly
+# Local £R1-90 Sr-90
ﬁ%t: " PV AR LAY i VR PR ?‘E’Iﬁﬁif‘l’ﬂ%&“
Note: *  In response to Japan’s Fukushima nuclear incident, sampling frequency and y analysis were enhanced

(see Appendix for details).
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# 1. (D)
Table 1. (cont’d)
e sl FVRREIRY el e S AR iR
Sampling location Number of Type of Sampling

Sample type location analysis frequency
+ i Fi4 #f1 King’s Park”, 39 (R v, - H:Fé,b 5
(Fge ™ J¢hy | YBF1 Shatin®, £R1-90 Sr-90, R

Land soil ['IF1 Sai Kung, £-239 Pu-239 | Each location is
(upper and 15 7I<¥ Clear Water Bay, sampled once

lower level)

:'J}'"?F%E“l High Island West”,
F;’J}'"?F?Iﬁ\[ High Island East,

J5EIHT Pak Tam Au,

F 7R Pak Sha O,

NI Tai Po*,

¥ 5 Fanling*,

VPP Sha Tau Kok*,

AS_F] Tai Mei Tuk*,

Y5AfP I Shing Mun Reservoir*,

2 ¥ Tsuen Wan*,

P8 Tai Lam Chung Reservoir*,

:ETJ [1|3E - Castle Peak Power Station*,
75 ¥ Yuen Long,

;J:;;'.PE' Tsim Bei Tsui,
T[] Shek Kong,
Ff*E ) Kadoorie Farm and Botanic
Garden,
=~V Cheung Chau,
[ " f4 Lamma Island,
YN Peng Chau,
S Silvermine Bay
NIp] Tung Chung,
T8 F*’?} Shek Pik Reservoir,
A/ Tai O,
F 4 Pak Nai,
;F'F Tap Mun”,
[ I/ Kat O,

P Ping Chau#,
"2 1Y Happy Valley”,
HFf-# Pokfulam Reservoir,
A BTN <P Lower Aberdeen Reservoir,

'ﬁﬁﬁ Deep Water Bay,

““Et-PE Tai Tam Reservoir,

B Ce[pe D'Aguilar,
“F PETE P f<F Ngau Tau Kok Service
Reservoir,

every 5 years.

*2011 = i

* locations
routinely
sampled in
2011

# PR KRR

:“E‘Tvs( J[lg
fHEﬂE[L

R b ‘M'T
# (A LE
= E= )

# locations
sampled for
enhanced
radiation
monitoring in
response to
Japan’s
Fukushima
nuclear
incident, see
Appendix for
sampling
frequency
(samples for y
analysis only)

712! -<# Shek Lei Pui Reservoir
|
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* 1. (G
Table 1. (cont’d)
B 1 RS PIRIRCED | PR | syt Sampling
Sample type Sampling location Numb?r Type O.f frequency
of location | analysis
% Aquatic Samples
WG T 5 [mE v, [5F quarery
Drinking water (treated) Kowloon distribution tap, ;’l:[u H-3
AR
Tuen Mun distribution tap,
VB R
Shatin Treatment Works,
P RRCTde
Tuen Mun Treatment Works,
THAH P
Yau Kom Tau Treatment Works
B CF ) Frt 6 My | 5F qurerly
Drinking water (untreated) igh Island Reservoir, ;T[u H-3
A i
Plover Cove Reservoir,
3 B s
Muk Wu B Pumping Station,
VPE R
Shatin Treatment Works,
F AR e
Tuen Mun Treatment Works,
THAH P
Yau Kom Tau Treatment Works
A A 4 Local 1 M v, | &% quarterly
Bottled water (Distilled) s H-3
R RO 4 Local 1 IUDR’ v, 5% quarterly
Bottled water (Mineral) s H-3
By s = RLE Cheung Hong Estate, 6 fijlpﬁ v, ¥ yearly
Underground water Fagdarif Kwan Lok San Tsuen, }*ﬁu H-3
ZZA5 Wan Tsui Estate,
@yl Wah Fu Estate,
Hy p lﬁﬂ Fu Shan Estate,
15 1f11# 94 Ching Leung Nunnery
A~ [ (S *E‘ﬁﬂ&a Waglan Island, 4 E v, | B yearly
Sea water (upper, middle ‘BT PV Basalt Island, fﬁ“ H-3 FIA 18 EL R0 |?{%"§Z"J[l§$i
and lower level) A4 Tai Long Wan, TR PR 53 T’?(Féj‘[ﬁ
. PV Port Island AR
In response to Japan’s
Fukushima nuclear
incident, sampling
frequency and analysis
are enhanced (see
Appendix for details).
YAl R~ %‘Eﬂ%ﬂ F, Waglan Island, 4 (I v, 5 ¥ yearly
(-6~ g e (Weh 'F 7YV Basalt Island, R1-90
Suspended particulate in A} Tai Long Wan, Sr-90,
sea water (upper, middle P Port Island £-239
and lower level) Pu-239
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Table 1. (cont’d)
x| RS PIReE 53 AR VAR
Sample type Sampling location Number of Type of Sampling
location analysis frequency
BB % Aquatic Samples
FL edl] 2 (kS v, jﬁn H-3, | ©% quarterly
Aristichthys nobilis Shenzhen, £01-90 Sr-90,
(Big-head carp) 7 W £7-239 Pu-239
Yuen Long
1= R 3 (e v, y’ﬁn H-3, | &% quarterly
Nemipterus japonicus Daya Bay, £R1-90 Sr-90,
(Melon coat) PRIt £#-239 Pu-239
éeas west of Hong Kong,
{I[ PR
ong Kong Waters
% paEth ) 3 (e vy, f In H-3, | &% quarterly
Platycephalus indicus Daya Bay, £:1-90 Sr-90,
(Bartail flathead) RN #£-239 Pu-239
eas west of Hong Kong,
TR N
ong Kong Waters
B &y R 3 (Es v, 7 [ H- 3, | &% quarterly
Trichiurus haumela Daya Bay, £R1-90 Sr-$
(Hair tail) PRIt £+-239 Pu- 239
geas west of Hong Kong,
{I[ PR
ong Kong Waters
= %ﬁ% g[?%?[ [UBEE:S 2 EUA y « H-3, | &% quarterly
Portunus sanguinolentus eas west of Hong Kong, £R1-90 Sr-90,
(Three-spotted crab) FaRe e £+-239 Pu-239
E[ong Kong Waters
BN RN 2 E A ln H-3, | ©% quarterly
Metapenaeopsis barbata eas west of Hong Kong, £:1-90 Sr—‘])
(Fire prawn) 7 <k £+-239 Pu- 239
Irong Kong Waters
BRI BaEth ) 3 EUIA I «H-3, | &% quarterly
Loligo edulis Daya Bay, £R1-90 Sr—‘g
(Squid) AR P I £-239 Pu-239
éeas west of Hong Kong,
Fif
ong Kong Waters
B FK[ H-[<is Hong Kong Waters 1 (FS v, 7 ln H-3, | &% quarterly
Sepia spp. £R1-90 Sr-90,
(Cuttlefish) £+-239 Pu-239
il =~ Cheung Chau, 2 (FS v, 7 ln H-3, | &% quarterly
Tapes philippinarum [H &= Tolo Harbour £R1-90 Sr-90,
(Clam) £+-239 Pu-239
:F'fJ[ l =~ Cheung Chau, 3 (Es v, ;Tn H-3, | &% quarterly
Perna viridis [+ &H+ Tolo Harbour, £R1-90 Sr-90,
(Green-lipped mussel) &Eﬁiﬁ Daya Bay £4-239 Pu-239
e g Fﬁ?ﬁ?}‘iﬂ? Hong Kong Waters 1 (e vy, 7 ln H-3, | ©% quarterly
Babylonia formosae £R1-90 Sr—‘])
(Gastropod) £-239 Pu- 239
T3 T[J%i{ﬁ Po Toi O 1 (ES v, 7 lnH 3, | ¥FRHES
Ulva lactuca £R-90 Sr—‘]) winter and
(Sea lettuce) £-239 Pu- 239 spring
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1. (D)
Table 1. (cont’d)
gl VRSB PIRNEE! 73 B ?Vﬁﬂ}ﬁ}‘
Sample type Sampling location Numb.er of Type qf Sampling
location analysis frequency
% Aquatic Samples
= [H- & Tolo Harbour 1 (RS v, jb[n H-3, | ¥% winter
Ij:in{eromorpha prolifera £:1-90 Sr-90,
(Sea hair) £-239 Pu-239
_EL ?ELJ’F[ 5, Po Toi Island 1 (RS v, jb[n H-3, | ¥Z winter
Porphyra dentata £R1-90 Sr-90,
(Red algae) £-239 Pu-239
&8 Tl Po Toi O 1 (PE v, jpH3, | 2EREHS
Sargassum hemiphyllum £R1-90 Sr-90, winter and
(Brown algae) £4-239 Pu-239 spring
FEAY 4 (Hehe ™ Tgh F 1) Pak Sha Wan, 3 E A 5% quarterly
Intertchial sediment SRENE Tsim Bei Tsui, £7-239 Pu-239
(upper and lower level) VhpE E"‘J Sha Tau Kok
e Sl 5 i35 Tai Tan Hoi, 4 P v, 55 yearly
Seabed sediment HelE Lung Ha Wan, £7-239 Pu-239
¥ Picnic Bay,
[/ 18k fit3) 15 Western Anchorage
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2. IH- - F APIEH SR
Table 2. Summary of food samples in 2011

. SRR
1y j
@BU Type - %#‘Locatlon Total no. of sample collected
o R
SUF Rice Mainland (Pearl River Delta) 4
F 15[ H) ) Pasteurized P£¥#[| Shenzhen 4
milk VPPE E| Sha Tau Kok 4
BEEEDD) A
2t~ Choi sum Mainland (Shenzhen)
##4 Local 4
PP A
F 12 Pak choi Mainland (Shenzhen)
4 #9 Local 4
M)
N [ J |
fl- Banana Mainland (Guangdong) 4
34 Lychee [*|#7 Mainland 1
. G0
H ﬁéj Mandarin orange Mainland (Guangdong) 2
[ EICE )
I, Sugar cane Mainland (Guangdong) !
WEEltES4]) 4
2% Chicken Mamland (Shenzhen)
+ 3 Local 4
, [peltral)
g 'l
v Duck Mainland (Shenzhen) 4
-7 2| Beef ['[*¥ Mainland 4
PJ B ﬁ") 4
fﬁ - Pig’s Liver Mainland (Guangdong)
+#9 Local 4
PJ B ﬁ") 4
ﬁ?f [A] Pork Mainland (Guangdong)
A #4 Local 4
““ L Avristichthys nobilis Y]] Shenzhen 3
(Big-head carp) 74 ¥ Yuen Long 3
Eh# Daya Bay 1
M= Nemipterus japonicus Fﬁ?ﬁj‘}ﬁ‘dﬁii@‘i |
(Melon coat) Seas west of Hong Kong
75 Hh-<i8 Hong Kong Waters 3
' N{u¥% Daya Bay 1
4 @ Platycephalus indicus Fﬁ%‘g;]‘}?‘ﬁgﬁj |
(Bartail flathead) Seas west of Hong Kong
75 H#h-<i8 Hong Kong Waters 3
I AHh¥} Daya Bay 1
Izs iﬁ'“» Trichiurus haumela ?ﬁ?%FJ‘JE“I?AZhD‘E 1
(Hair tail) Seas west of Hong Kong
ZiHh<i Hong Kong Waters 3
e N 1
Portunus sanguinolentus Seas west of Hong Kong
(Three-spotted crab) 3

?:[?%F"J‘i@? Hong Kong Waters
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Table 2. (cont’d)

5 & Bh g
M Type 1*5%1!1‘ Location Total no. of sample
collected
BN F’f?’EFJ‘JF'I?@f“j 1
Metapenaeopsis barbata Seas west of Hong Kong
(Fire prawn) 7 H <8 Hong Kong Waters 3
I {h¥f Daya Bay 1
f@FfL Loligo edulis ?ﬁ%J‘JEW?'—thj‘E 1
(Squid) Seas west of Hong Kong
7 Hh<I8 Hong Kong Waters 3
£ Sepia spp. (Cuttlefish) # ¥kl Hong Kong Waters 3
il Tapes philippinarum " = Cheung Chau 1
(Clam) [ F#H# Tolo Harbour 3
- ~P" Cheung Chau 2
E{] H Rema viridis [+ & Tolo Harbour 3
(Green-lipped mussel) =
Hh¥f Daya Bay 1
[N Babylonia formosae | .. ..
(Gastropod) F,?%F <18 Hong Kong Waters 3
5% Ulva lactuca o .
C -
(Sea lettuce) HJ%H‘@i Po Toi O 2
=" Enteromorpha prolifera
Fr =" (Sea hapir) prof [H- &k Tolo Harbour 1
~%Z 7% Porphyra dentata - .
(Red algac) ?é‘] i i Po Toi Island 0
q: ﬁ /EU E‘r’lﬁ
Sargassum hemiphyllum T“%E?{ﬁ Po Toi O 2

(Brown algae)




* 3.

— =

58

S BRI R bR

Table 3. Summary of key measurement parameters for samples in 2011 "

7 Ao | = .
HIEHH] AT | FREED EES % S FH™
Measurement type Sample Counting Background Counting | Chemical | Minimum Detection Activity *
size time (CPM) efficiency recovery (MDA)
(second) (%) (%)
131 5i-137 5i-134
1-131 Cs-137 Cs-134
12000 m’
(B2 ]
[y 10 10 10
bulked 53000 ) ) ) uBqm?® | uBqm?® | uBqm®
monthly
- sample)
A S
s
particulate (bt 20000 50 3 >0 3 100 3
weekly uBgm uBqm uBq m
sample)
480 m’
(B HEA 79200 100-200 | 100-200 | 150-200
daily uBgqm?® | uBgm?® | pBqm?
sample)
fil-131 £i-137
1-131 Cs-137
Gaseous 400 m* 55000 - - - 300 uBq m* -
lodine
A
Wet 4L 55000 - - - 0.2BqL" 0.2BqL"
deposition
0.03 m’ 55000 - - - 15 Bq m™ 15 Bq m™
. A TR 0.09 m?
EU e Total GIEE £ 5 B
ED deposition daily 55000 - - - 5Bqm 5Bqm
Gamma sample)
;m“t"l‘% £F Rice 4kg 20000 - - - 0.2 Bq kg 0.2 Bq kg
radionuclides I =+ g4 Milk 1L 55000 - - - 0.2BqL" 0.3BqL"
%7, -1 -1
Vegetable 1 kg 20000 - - - 0.3 Bqkg 0.4 Bq kg
“J<j{ Fruit 2kg 20000 - - - 0.3 Bq kg 0.3 Bq kg'!
* & -1 -1
Pou{ tiy 2 kg 20000 - - - 0.2 Bq kg 0.2 Bq kg
A% Meat 1kg 20000 - - - 0.4 Bq kg'! 0.4 Bq kg!
j ﬁ -1 -1
Land soil 1kg 20000 - - - 1.0 Bq kg 1.5 Bq kg
FRE
Water 4L 55000 - - - 0.1Bq L 0.1BqL"
samples
Vi T
e -1 -1
Suspended 5L 55000 - - - 0.02BqL 0.02BqL
particulate
15 1 i
Seafood 2 kg 72000 - - - 0.1 Bqkg 0.1 Bqkg
YA 1 1
Seaweed 0.5 kg 20000 1 Bq kg 2 Bq kg
i@]ﬂﬂﬁ“ﬁ% /
Vi
H ﬁ;}n?%% 2kg 20000 - - - 0.5 Bq kg’ 0.5 Bq kg’
Sediment
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%3, G
Table 3. (cont’d)
o g | rF
HIEHSTH] BEST | FRIER 1% ¥ EHEHF FH
Measurement type Sample Counting | Background | Counting | Chemical | Minimum Detection Activity *
size time (CPM) efficiency recovery (MDA)
(second) (%) (%)
BT 0.007 L 18000 2 25 - 4BqL’
Wet deposition
A AP
Total 0.0001 m? 18000 2 25 - 300 Bq m*
deposition
ST 3 3
2m 18000 2 25 - 0.01 Bq m
Water vapour
£Uf Rice 0.08 kg 18000 2 25 - 0.3 Bq kg’
I 4% Milk 0.007 L 18000 2 25 - 4BqL!
j’[:[i Tritium 2k Vegetable 0.008 kg 18000 2 25 - 3 Bq kg
“J<}l Fruit 0.01 kg 18000 2 25 - 3 Bq kg’
% # Poultry 0.01 kg 18000 2 25 - 3 Bqkg'
P[5 Meat 0.01 kg 18000 2 25 - 3 Bq ke’
Tk 0.007 L 18000 2 25 - 4BqL"
Water samples
By o
Underground 0.1L 18000 2 25 - 0.3Bq L
water
15 % Seafood 0.02 kg 18000 2 25 - 1 Bq kg
i3k Seaweed 0.05 kg 18000 2 25 - 1 Bq kg
]
Airborne 5000 m’ 30000 1 75 90 1 uBqm?
particulate
BT 2L 30000 1 75 100 0.002 Bq L
Wet deposition
A AP
Total 0.01 m? 30000 1 75 100 0.5 Bq m?
deposition
£ Rice 3kg 30000 1 75 90 0.002 Bq kg™!
.90 s Milk 1L 30000 1 75 90 0.005Bq L™
- 7 Vegetable 1kg 30000 1 75 90 0.005 Bq kg™!
Strontium-90 - ~
“J<Jl Fruit 2 kg 30000 1 75 90 0.003 Bq kg
% Poultry 2 kg 30000 1 75 90 0.003 Bq kg!
[AJ%E Meat 1kg 30000 1 75 90 0.005 Bq kg'!
Lai dﬁiﬂ 0.005 kg 30000 1 75 90 1 Bq kg’
TR
Suspended 3L 30000 1 75 90 0.002BqL"
particulate
1% Seafood 1.5kg 30000 1 75 90 0.004 Bq kg™!
15 Seaweed 0.05 kg 30000 1 75 90 0.1 Bq kg
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Table 3. (cont’d)

FHEr FHE S L

IR SR BT | EREED | % ¥k '“f%'* Vit etetion

Measurement type Sample Counting | Background Counting | Chemical Activity *
size time (CPM) efficiency recovery
(second) (%) (%) (MDA)
5
Airborne 6000 m* 220000 0.003 20 40 0.2 uBqm?
particulate
WA
Wet 2L 220000 0.003 20 60 0.0004 Bq L™
deposition
AT
Total 0.01 m’ 220000 0.003 20 60 0.07 Bq m”
deposition
§-239 el 0.003 ke 220000 0.003 20 50 0.3 Bq ke
Plutonium-239 Land soil
RS
pe ’
3L 220000 0.003 20 50 0.0003 Bq L
Suspended
particulate
¥ai % Seafood 0.5 kg 220000 0.003 20 40 0.002 Bq kg!
&I Seaweed 0.05 kg 220000 0.003 20 60 0.01 Bq kg
I
Jqqn;@&f}ﬁ 0.003 kg 220000 0.003 20 50 0.3 Bq kg
Sediment
=E
i - A[FYIRL ERMP 7 = S — I 2 I EVE S RIGerh o {2 H2 V 0] o i C W I B SR [T
(o SRR - fﬁiﬁ@ﬁlﬁ!”f% FRAREL T IR EJ‘A*EP TEI o
b B IRLEF -~ (B! —?n’ 'iij/ T R ] Jﬁl%i} o PO PRV AT % {'[ﬁ*@%"
S TN 2R lﬁ[ﬂjﬁ B Bk fﬁfﬁ’vzﬁﬂ HJI? b BETTESH NE“ 7 B (IS AR el o
[*JA ‘?ﬂ AP LRGP — AR R o Bgf Ewﬂ Gl ’f’ e S U R e 4 5 a«?
AOIEIF I - “iﬁﬂi%t‘ﬂﬁf%ﬁ”%?FH* T
Note:

- The values given in the table are typical values of key measurement parameters in the ERMP in 2011. 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

counting 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. Under individual measurement conditions, activity much lower than the typical MDA would
sometimes be measured.
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Ho4 USRS S BRI SRS T Fe - BRI MR
(8 15,55 E%ﬁr%r‘f)

Table 4. Ambient gamma dose rates recorded by the radiation monitoring network and
thermoluminescent network in 2011 (dose rate in uGy h"l)

LB 31
Radiation Monitoring Network (RMN)

AR R Ty Tl e R ? | R - T = e R R
SRR R R pm[aﬂ &) [ 0.062 - 0.271 %Y

Radiation monitoring network started operation in 1992. Reference values of first 5 years of
operation, i.e. the range of the ambient gamma dose rates recorded by the radiation monitoring

network from 1992 to 1996, are: 0.062 — 0.271 pGy h'

AR ij‘ - s ~ oI IS
Station nnual Standard Range of
Average Deviation 1-min Average

Pl Kat O 0.104 0.002 0.085—0.134
Fi- 41 King’s Park 0.136 0.003 0.123-0.211
B3 Kwun Tong 0.127 0.003 0.109 — 0.160
7P Ping Chau 0.097 0.004 0.083 —0.178
[ Sai Wan Ho 0.096 0.002 0.086 —0.135
I'bPF | Sha Tau Kok 0.102 0.002 0.091 - 0.157
“3(f Tai Mei Tuk 0.114 0.002 0.103 - 0.156
$#4F Tap Mun 0.085 0.003 0.067 —0.143
LA Tsim Bei Tsui 0.130 0.003 0.107 - 0.197
7 7 1 Yuen Ng Fan 0.117 0.003 0.098 —0.167
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Table 4. (cont’d)

BB

Thermoluminescent Dosimeter (TLD) Network

BRMP %5 Lfift EREEAM I FHRT BRMP R o f R S pruaalil -
&) 'J‘Eﬁ 0.03 -0.29 %Y
BRMP reference values, i.e. the range of the ambient gamma dose rates recorded by the thermoluminescent

dosimeter network during BRMP, are: 0.03 — 0.29 uGy h'

BRI 2 g B =l
Location Annual Average Standard Deviation Range
4" Cape D’Aguilar 0.13 0.02 0.12-0.16
=YW Cheung Chau 0.12 0.01 0.11-0.14
&{d FEFi Chi Fu Fa Yuen 0.16 0.01 0.14-0.17
"% [~ Clear Water Bay 0.10 0.01 0.09—0.12
P -1=¥# Deep Water Bay 0.14 0.01 0.13-0.15
J 5 Fanling 0.11 0.01 0.11-0.13
Ha 15 Happy Valley 0.09 0.01 0.08 — 0.10
23K Kat O 0.11 0.01 0.10—0.12
#1141 King’s Park 0.14 0.01 0.13-0.16
%‘,F, Kwun Tong 0.15 0.02 0.13-0.17
T YV Ping Chau 0.12 0.01 0.10-0.13
11 Sai Kung 0.13 0.01 0.11-0.14
VhU | Sha Tau Kok 0.09 0.01 0.08—0.10
5F'1 Shatin 0.13 0.01 0.12-0.15
A7 Shau Kei Wan 0.14 0.01 0.13-0.15
" 7,f% Shek Kong 0.11 0.01 0.10-0.13
7%} Shek Lei Pui 0.20 0.01 0.18-0.21
-~ f#37] Tai Lam Chung 0.18 0.01 0.18—0.20
X Tai Mei Tuk 0.14 0.01 0.13-0.15
- Hfi Tai Po 0.10 0.01 0.09-0.11
A Tap Mun 0.09 0.01 0.09-0.10
REN Tsim Bei Tsui 0.13 0.01 0.13-0.14
% %% Tsuen Wan 0.14 0.01 0.13-0.15
71FH Tuen Mun * 0.15 0.02 0.13-0.17
£495)F Wu Kai Sha 0.13 0.01 0.13-0.15
74 ¥ Yuen Long 0.11 0.01 0.09-0.12
5% 1 ##1 Yuen Ng Fan 0.12 0.01 0.11-0.14
=
# PR RSB ARRI FHEE - Fe S e~ ] F JepI %D Fe - ] D F S~ IR -
Note:

4 Data for Tuen Mun was not available for the period between 19 Oct 2011 and 31 December
2011 due to the loss of TLDs.
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AR FH - F PR

System at Ping Chau in 2011

Results of measurement by the Automatic Gamma Spectrometry

F(— Jufuz :.'——
Fir s ( J)
Frep | gNEE | IR | D R ey
Annual Standard Range of Reference range from
Average " Deviation |Daily Average |first S years of operation
(1997 - 2001) "
1% #+" Alpha
(= A P 1.2 0.2 1.0-2.1 1.0-5.8
Bqm?)
FIPkr =" Beta
(AR PR 1.6 0.5 1.0-3.7 1.0-10.1
Bqm?)
fl-1311-131
(= ”wwﬁ'p <4 N/A N/A <4
mBq m™)
&1-137 Cs-137
(J* ﬂnﬁf‘éE'p <4 N/A N/A <4
mBq m™)
FEAL-131
Gaseous [-131
(B Hf P <1 N/A N/A <1
Bq rn’3)
=f.
ﬁ“ ’ * ElZ

HIE SR S L

N/A &5 T\L%El 0
Note:

“<XX” #A 7xxft5%‘gl?§'£ IR INECS

P -

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.

#6. =

‘—— o

Wik i)

Table 6.

9 | 9 P A B

in 2011 (measurement site: Plover Cove)

EAHN QHlE

%%Fﬁj

Measurement results of gamma dose rates due to cosmic radiation

JHIE! | '8 Date of measurement sz;iijgffilﬁi ?T)(s?r’:{tiﬁ(i{((‘}?)h'l)
% - ECE|T A [ 23 Feb 2011 0.035
%=~ &7 []of! 9 May 2011 0.034
D% - FAA = F 17 Aug 2011 0.032
TFe - F - F[ZH 21 23Nov 2011 0.034
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Table 7. Measurement results of measurable gamma activities of artificial gamma-emitting

radionuclides in routine food and environmental samples in 2011

FrgtEfsk: #-131 Radionuclide: I-131

Hid Tpﬁ,tﬁ_kj(\gft@db%\ﬁhﬁkﬁqifll FVR 131 if[@

Measurable activity of I-131 in routine King’s Park Airborne Particulate and Gaseous lodine

Samples
ot AP BB R 1 131yt BRMP 7"
Sampling Period of King’s Park Activity of I-131 BRMP range *
Weekly Airborne Particulate Samples (B 4F %JPJ uBq m'3) (B 4o f“ﬁ(ﬁ 'F* uBq m’ )
2011 F 4 FJ 4 1= 4 F] 11 [ 74
4 April to 11 April 2011 <50"
2011 F 4 F[ 11 FIZ= 4 F] 18 | 2%
11 April to 18 April 2011
i B R ERRE I3t BRMP 8! *
Sampling Period of King’s Park Activity of I-131 BRMP range
Weekly Gaseous lodine Samples GERIEY ¢ [F uBq m’ ) (& o et [F uBq m )
2011 =F 3 5] 23 F1= 3 5] 28 }! 205
23 March to 28 March 2011
2011 =F 3 5] 28 FIZ=4 5] 4 |1 619
28 March to 4 April 2011
2011.EF4EJ4E'.§+4EJ11E' 947
4 April to 11 April 2011 <600"
2011 & 4 FJ 11 [1Z= 4 F] 18 [! 303
11 April to 18 April 2011
2011 F 4 5] 18 F1Z= 4 5] 26 }! o1
18 April to 26 April 2011
2011 =F 8 5] 16 F1= 8 5] 23 |! 116
16 August to 23 August 2011
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Table 7. (cont’d)

VPR A S SRR Y RT3 1

Measurable activity of lodine-131 in routine Sha Tau Kok Airborne Particulate Samples

filli-131 iﬁ@ BRMP il
isiff E1J = ?;ﬁfiﬁi lﬁﬁf 1] Activity of I-131 | BRMP range”
Weellzll;lgAirzorne Particulate Samples (B4 [ (B4 [

uBq m?) uBq m?)
2011 F 3 5[ 22 FIZ= 3 [ 29 [I 22 March to 29 March 2011 132
2011 & 3 5[ 29 [1Z= 4 5| 51 29 March to 5 April 2011 97 .
2011 F 4 F| 5 FI= 4 F] 12 F1 5 April to 12 April 2011 90 =0
2011 F 4 FJ 12 FI= 4 F] 19 FI 12 April to 19 April 2011 33

i " BRMP B SEBEE U] c<xx” R xx RLHRRIIEL oA BIBEE L -

" Tk BRMP SR AT SR SRR 110 LRl AR S0 SO o 50 R ] Rl R
31N - 1 wp 328 ¥ 38 I %“rj“@ -3 H% RTINS ZOOOHEIFI) |£Hﬁ%ﬁ7 @ﬁ =f-131
LA F IR *IJ?LIE'?‘F?%EJ B SHCF R S PEY - (NI ISR E R4 Y BRMP HFF ?E[JEH‘,L@ 131
YF,yﬁft"**k?’f@b%ﬁzﬁlﬂfi“‘E?f,@ﬁ‘“[aﬂ *w?ﬁt’i“db%ﬁ I'EJBR P 1ilt-131 7 e SRS (AT HEH T L o

Note: ¥ BRMP 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.
During the BRMP period, among the airborne particulate and gaseous iodine samples analysed, I-131 was detected
only in two weekly airborne particulate samples (activity 328 pBqm™ and 38 uBq m™) and one gaseous iodine sample
(activity 2000 pBqm™) at King’s Park. Subsequent investigation suggested that a possible source of I-131 could be the
release of small amount of low-level radioactive medical waste from Queen Elizabeth Hospital nearby. Hence the
I-131 activities detected in these samples during BRMP should not be interpreted as baseline activity for airborne
particulate and gaseous iodine. The baseline BRMP range of I-131 in airborne particulate and gaseous iodine should
be below MDA.
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(1)
(cont’d)

Forot s 3 £-134 Radionuclide: Cs-134

i TEIF{' tfli%aglatﬁ;mﬁat FHpY

HIE g1

34 if‘@

Measurable activity of Cs-134 in routme King’s Park Airborne Particulate Samples

i AR £

SRR PR 1

&i-134 iﬁ@

BRMP il *

April 2011

Sampling Period of King’s Park Bulked Activity of Cs-134 BRMP range *
Monthly Airborne Particulate Samples (5 K Bl ' uBq m) GERE Y a1 ' uBq m)
2011 & 4 7] 12 <10

YA SRR R 5134 15

Measurable activity of Cs-134 in routine Yuen Ng Fan Airborne Particulate Samples

S I A E

SR SRR

5134 11778

BRMP #ifil #

Sampling Period of Yuen Ng Fan Bulked Activity of Cs-134 BRMP range *
Monthly Airborne Particulate Samples (E57 4K B uBq m?) | (@K T ' uBq m° 3
2011 &F 4 5] April 2011 35 <10

ibw‘ﬁ*ﬂ*wﬁﬁ%iirw¢MW%%:n4g%

Measurable activity of Cs-134 in routine Sha Tau Kok Airborne Particulate Samples

Si-134 7774

BRMP il *

April 2011

VR 5 SRR SRR 14
Sampling Period of Sha Tau Kok Bulked Activity of Cs-134 BRMP range *
Monthly Airborne Particulate Samples GRREY ¢l F'J uBq m'3) GRRE Y ¢l F‘J uBq m'3)
2011 & 4 7] 28 <10

" BRMP kI
Note:

P R L

MDA value for that type of measurement.

“<xX” T 0 XX i Z?F'?EUE'F”[”'F'JFK?EUm F‘Ll:!ﬁ

# BRMP results that are below the minimum detectable acthlty (MDA) are reported as “< xx” where xx is the typical
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Radionuclide: Cs-137
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€0

(cont’d)

Pt APV SR SRR IR 5137 3R

Measurable activity of Cs-137 in routine King’s Park Airborne Particulate Samples

i A B R RAE 18]
Sampling Period of King’s Park
Weekly Airborne Particulate Samples

51371578
Activity of Cs-137
(4 K BT i pBg m”)

BRMP il *
BRMP range #
(57 4 i i uBq m?)

2011 & 4 7] 4 F1=4 7] 11 [
4 April to 11 April 2011

37

2011 & 4 FJ 11 [1= 4 F[ 18 |!
11 April to 18 April 2011

27

<50

Pt AR B P A S BRRR A PR 1Y

§0-137 1%

BRMP il #

Sampling Period of King’s Park Bulked Activity of Cs-137 BRMP range *
Monthly Airborne Particulate Samples GCRERE Y ol f'uBq m?) GERES 41 ' uBq m)
2011 &+ 4 ¥]  April 2011 24 <10

TS SRR R iR 96137 4

Measurable activity of Cs-137 in routine Yuen Ng Fan Airborne Particulate Samples

56137 174 BRMP #fa! *
=t Eﬁ@iﬁ*%ﬂ%’[ﬁéﬁi FRERE Activity of Cs-137 | BRMP range
Sampling Period of Yuen Ng Fan B R B A

B A K B LR | (B oK R
Weekly Airborne Particulate Samples (SRR | (A B
uBq m?) uBq m?)
2011 F 4 5] 4 FIZ=4 5] 11 F1 4 April to 11 April 2011 104 <50

T BB 5 £ | A SRR £ R 1)

£1-137 iﬁ@

BRMP il *

Sampling I.’erlod of YPen Ng Fan Bulked Activity of Cs-137 BRMP range”
Monthly Airborne Particulate Samples g o ; . o ;

(&7 A B T uBq m®) | (B0 K B uBg m”)
2011 F 4 F]  April 2011 41 <10
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Table 7. (cont’d)

VPR AP RS T LI $9-137 3
Measurable activity of Cs-137 in routine Sha Tau Kok Airborne Particulate Samples

[ N SN — \QCLI'_ RS o [t #
VP15 2 R AR 1) 3T BRMP #5
Sampling Period of Sha Tau Kok Activity of Cs-137 BRMP range
Weekly Airborne Particulate Samples GRREY ¢l F'J uBq m'3) (5 K B FIJ uBq m'3)

20114 4 F[S[IZ4F]12]!

} ) 64 <50
5 April to 12 April 2011
VORI E AR 5 2] A S0 B ARR PR TV 5-137 7% BRMP #ifa! #
Sampling Period of Sha Tau Kok Bulked Activity of Cs-137 BRMP range #
Monthly Airborne Particulate Samples (& 4K BT uBg m”) (B3 4K %1 I pBq m™)
2011 = 4 5] April 2011 35 <10

7 BRMPRRUER [SEOBER ) <o R oo RLAAIRLE P BRI -
Note: * BRMP 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.
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Table 7. (cont’d)

9 AP U [ OT B 5137 458 (927 1)

Measurable activity of Cs-137 (Bq kg™") in routine food and environmental samples

N
P ﬁ”ﬁ‘grm BRMP
A =, - * = ya
il PIRk T::al no. of il F'® * B! Fﬂ e
Type Location . Range Activity BRMP Unit
samples with range
measurable activity g
Trirﬁﬁrus T
}fong Kong 2 0.03 0.03 <0.2 Bq kg
haumela Waters
(Hair tail)
+ (R oy
. E _ < -1
Land soil See Table 1 3 08-13 1.1 <10.0 Bq kg
(upper)
. o7 -1
Land soil See Table 1 2 0.4 0.4 <4.0 Bq kg
(lower)
1 3 0.3-04 0.4
e Pak Sha Wan
?ﬂﬂzj” (_ EI) ;J:E'IIIPEI
Intertidal = 4 0.5-0.7 0.6 <24 Bq kg’
. Tsim Bei Tsui
sediment (upper) VPR
Sha Tau Kok 4 0.3-0.6 0.5
pab ghi }%an 2 02023 0.3
WIS (V) e
Intertidal e L 4 0.7-0.8 0.7 <3.1 Bq kg’
. Tsim Bei Tsui
sediment (lower) VPR
Sha Tau Kok 4 0.3-0.7 0.5
e =0
Tai Tan Hoi ! ) 0.5
R 1 - 1.0
Lung Ha Wan )
?JEF %,‘#J e - <19 Bqke'!
Seabed sediment 1 | i 0.5 -
Picnic Bay '
E‘lﬁbﬁféiflf}%_
Western 1 - 0.4
Anchorage

EE T S TR SR ENAE PR 0 -
" BRMP JEIRR [SECHA ) < XX AT 0 XX RSN IO T - 00 G AR SRR e 3
B D S XX XX SBRIE E -

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

BRMP 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 8. Measurement results of measurable activities of tritium in routine food and environmental

samples in 2011

(227 fI Bakg's 24 B BaL's 57 1 fi Bgm &% 1 f i Bg )

N
A ﬁ%’g ki BRMP
e )i = " sl # g
. 1 A
Hiil Type i*‘J%!TLocatlon Total no. f)f Range Athivity “| BRMP Unit
samples with range "
measurable activity g
£F Rice [ J Mainland 3 0.01-0.14 0.06 <1 Bq kg
SEECSIIED) Ii[ LShlanZhen 1 — 0.22 » o
Pasteurized milk Sha Tﬁ aFu IJ(Ok 2 0.07-0.14 0.11
M 4 - 1.4
% .4 Choi sum Mainland 0.1-33 ’ <74 Bqkg'
9 Local 3 0.1-3.0 1.2
i 3 02-2.6 1.1
F 1% Pak choi Mainland i i ' <6 Bq kg’
4 Local 2 1.1-19 1.5
#54¥ Lychee ['[#Y Mainland 1 - 0.2 <4 Bq kg
tH##% Mandarin | [*[#J Mainland 2 0.1-0.8 0.5 <4 Bq kg
il _
2% Chicken Mainland 2 0.3-05 0.4 <22 Bq kg
# Local 2 02-0.5 0.4
[EL Pji—ﬂj _ -1
fEl Duck Mainland 1 0.1 <35 Bqkg
- A] Beef ['[*¥ Mainland 4 0.1-14 0.8 <53 Bqkg'
Tl : _
FHTE Pig’s liver i Jj’: %ME?CIZT d 1 g'g <4 Bq kg’
*[# Mainland A-1. .
L s e e - B
)T=
" AT A
Nemipterus L) )
- . Seas west of 1 - 0.08 <2 Bq kg
japonicus Hone Kon
(Melon coat) & &
Ex .
R
Platycephalus FSeas west of 1 - 0.06 <2 Bqkg'
indicus Hone Kon
(Bartail flathead) g hong
h VI
= e Irf Ing Kong 1 - 0.2
Portunus Waters '
sanguinolentus e <2 Bgkg’
TR
(Three-spotted f
crab) Seas west of 1 - 0.1
Hong Kong
= F P
. T Hhfe I
Metapenaeopsis | 1y o 2 0.1-03 0.2 <49 Bq ke
Barbata Water
(Fire prawn) ers
o | AT \
% 'L Sepia spp tfong Kong 1 - 1.0 <27@ Bqkg'
(Cuttlefish)
Waters
BEFL i
Loligo edulis I—fong Kong 1 - 1.3 <3 Bq kg
(Squid) Waters
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Works

Table 8. (cont’d)
ETR R BRMP
i) T FIPE-Locati Tﬁﬁaﬁ ?f g pE o) B fiee
Hil Type | $9RfLocation ota’ no. o Range | Activity *| BRMP Unit
samples with range #
measurable activity g
= [
Perna viridis =P )
(Green-lipped Cheung Chau ! ) 0.02 <2 Bq kg’
mussel)
]
Tapes [ s )
philippinarum | Tolo Harbour 1 - 0.2 <2 Bq kg’
(Clam)
TRV
Sargassum eSS )
hemiphyllum Po Toi O 1 - 0.2 <2 Bq kg
(Brown algae)
Tian
Ulva e i A
lactuca Po Toi O ! 0.5 <2 Bake
(Sea lettuce)
A 6 0.1-1.7 0.7
E TP King’s Park T '
() VPR y
Wet deposition Sha Tau Kok 8 0.1-3.0 L5 <12 BqL
(precipitation) Ju T
Yuen Ng Fan 6 0.9-3.0 1.8
N EEL : _
Total deposition King’s Park 5 216*8673 2836 S 2210 Bq 1’1’12
Water vapour in T 7 0.003 -0.018 0.008 <242 Bqm®
air King’s Park
—} '-‘ET [cl7j\<:g‘|r
Kowloon 3 0.7-3.0 2.1
distribution tap
e
uen Mun 2 0.5-1.1 0.8
distribution tap
THAH P
e Gy | YA Ko Tau 2 18-36 | 27
C Treatment
Drinking water Works <6 BqL'
(treated) FTE
Tuen Mun 2 0.1-17 0.9
Treatment
Works
VR R
Shatin 3 13-3.1 23
Treatment
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Table 8. (cont’d)
b
I ﬁﬂilg 1R BRMP
, il A x| gt
HH Type RirLocation Total no. of Range | Activity *| BRMP Unit
samples with range #
measurable activity g
B
Muk Wu B 3 0.1-5.5 2.4
Pumping
Station
SR B <
Yau Kom Tau 2 20-39 2.9
Treatment
Works
TR
o EL [
ﬁ); Jj‘ Tuen Mun ) 07-36 21
(F AEHEZED) Treatment ;
S <6 BqL
Drinking water Works
(untreated) VPE R
Shatin 3 0245 1.7
Treatment
Works
B
igh Island 1 - 4.5
Reservoir
A1
Plover Cove 2 04-34 1.9
Reservoir
AT
Cheung Hong 1 - 0.2
Estate
Zsgepef|
Kwan Lok San 1 - 0.2
Tsuen
- T
U ;1 d Wan Tsui 1 - 0.1 <28 Ba L
n ve:/ra%grmn Estate - 1
= BT 1 - 0.2
Wah Fu Estate ’
i1 T
Fu Shan Estate ! ) 0.1
Y
Ching Leung 1 - 0.3
Nunnery
/}»7[ [?}‘l\l
Basalt Island ! ) 1.2
{fufﬁ
5 ofe( Rt - -
SASL Tai Long Wan ! 1.7 B
Sea water E <6 BqL
level -
(upper level) Port Island ! 17
H
ﬁ'ﬁﬁﬁ: 1 - 0.4
Waglan Island
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* 8. (787)
Table 8. (cont’d)
. 7l = x| g # gt
[ i . B3] I R
HIll Type R Location Totalno f’f Range | Activity * | BRMP Unit
samples with range &
measurable activity g
== }\I\I
BaSZIt[ I[iland ! i Il
Sea water L 1 - 1.5 <6 BqL'
. Tai Long Wan
(middle level) ,
=¥ 1 1.4
Port Island i )
FE
Basalt Island ! i 0.7
A
NG 1 : L8
Tai Long Wan 1
Sea water ERT <6 BqL
1 level -
(lower level) Port Island 1 0.3
JH]
i 1 . 0.7
Waglan Island
M B )
Bottled water %5 Local 3 14-19 1.6 <49% BqL"
(Distilled)
T ()
Bottled water 4 Local 4 1.3-2.0 1.6 <58% BqL'
(Mineral)
e T s R SRR PR i -
* BRMP JElhp [H' “<XX? F XX R IRE PO B HAR U - I U P DR F AR b
kAR S XX xx [IERE L"”?[JEI‘JiF' L= e il

@ F:M*?Fi;? & BRMP ! - igIg poikl AR P10 (- Je]os & 2 2 S S ORORIRT -

5 PRI BRMP ikt - iﬁh@'%&ﬁ FH]E ] é‘h?ﬁi FIn 8 (- Ju]ot &2 2 FRFE ) J?E‘HE@NE’W

& AR L A A BRMP £ - sgIRe o £l VR G R D HE PR TR -

Note: The mean activity is reported if there are more than one sample with measurable activities.

* BRMP 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 sample was not measured in BRMP. The indicated range refers to results from first 5 years’ sample
measurement (1997 to 2002).

5 The sample was not measured in BRMP. The indicated range refers to results from first 5 years’ sample
measurement (1996 to 2000).

&

Measurement of this sample started in 2007. The sample was not measured in BRMP. The indicated
range refers to results from 2007 to 2010 sample measurement.
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Table 9. Measurement results of measurable activities of strontium-90 in routine food and
environmental samples in 2011
(BRI Bakg's & A FI Bq L' &2 Gk EI Bqm?®; & K fIE Bqm?; & 20T & f I mBg kg & N 2 p I
mBq L5 & 4 f i f i uBq m”)
£ b
F Elfg f 3 BRMP
. w | R | mw gt
Sl Type i*’:l%l!rLocatmn Total no. ?f Range Athivity "| BRMP Unit
samples with range”
measurable activity g
£LK Rice ['[#Y Mainland 3 3-5 4 <56 mBgq kg''
E @5(5‘7? #) %¥]| Shenzhen 4 8§—-13 11
p Tk VPP B <8l mBq L
asteurized mi Sha Tau Kok 4 611 9
* Py Mainland 4 34 -220 108
k% Choi sum [l <266 Bq kg
! 444 Local 4 8 185 61 e
. | /¥ Mainland 4 19— 105 50
1% Pak choi <570 Bq kg'!
E ## Local 4 19— 54 33 e
H .
Su;Ea[r;Z\ane [*[#9 Mainland 1 - 2 <14 mBq kg''
741 Lychee | ['[#Y Mainland 1 - 3 <14 mBg kg’
4% Mandarin | ['[#J Mainland 2 63 -8l 72 <84 mBgq kg'!
2% Chicken 4 Local 1 - 2 <37 mBq kg
5% 4] Pork [*[#4 Mainland 1 - 8 <36 mBg kg
Ef"ij: Pig’s liver [ J*”j Mainland 1 - 6 <43 mBq kg
Aris thLthyS %Y Shenzhen 2 4-8 6
-1
nobilis W] ; . ) <94 mBq kg
(Big-head carp) Yuen Long -
=
i FaRC e
Nemipterus }f ong Kong 1 - 4 <21 mBq kg’
japonicus
(Melon coat) Waters
S
7 Hhfe I
Pla}%g?(?gslus Ij ong Kong 1 - 4 <25 mBq kg
(Bartail flathead) Waters
R ]
B }fong Kong 2 5-10 8
Trichidrus Waters <49 Bq kg’
haumela | /7 | < mBa kg
(Hair tail) Seas west of 1 - 7
Hong Kong
= MR
— [ EX
Portlinus 7 ek
sanguinolentus }f ong Kong 2 4-5 4 <105 mBq kg!
(Three-spotted Waters
crab)
ERIT
- . i)
Metapenaeopsis }f %IJ; b < B
barbata ong Kong 1 - 5 66 mBq kg
(Fire prawn) Waters
}fdﬁ" et
o e ong Kong 3 8§18 11
_‘E‘daf L . Waters B
Loligo gdulls Fﬁﬁﬂp-@ﬁ; <43 mBq kg
(Squid) Seas west of 1 - 9
Hong Kong
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% 9. (&)
Table 9. (cont’d)
AT ?E”E}g Els BRMP
Il T ByEELocati Tﬁ—ﬁ“ﬁ f ! ]ﬁ@ * il i 'Fﬂ{i
S Type - %1!'— ocation otal no. y Range Activity " | BRMP Unit
samples with range”
measurable activity g
e el N
i I
fomfosae ong Kong 3 7-10 9 <31 mBq ke
Waters
(Gastropod)
~P
I Cheung Chau 2 10-16 13
Perna viridis [ s i
(Green-lipped Tolo Harbour 3 12-17 15 <47 mBa ke
g
mussel) 5 [ilih ) | i 10
aya Bay
i
Tapes [ S )
philippinarum | Tolo Harbour 3 7-10 9 <32 mBa kg
(Clam)
S
Sargassum TR .
hemiphyllum Ph Toi O 1 - 605 | <1440 mBq kg
(Brown algae)
4
i A 3 0.7-4.0 22
King’s Park
7@ gﬁt@é i'J/&TFT E"‘J
Alrborne ) 4 0.8-2.2 1.5 <5 uBq m?
particulate Sha Tau Kok
o 5 0.8-3.5 1.8
Yuen Ng Fan e )
I
Kflj - Tf;rk 2 84—126 | 105
BRI ) i,fgg
Wet deposition 7] 3 4.0-18.7 9.1 <39 mBq L
(precipitation) ShzinquI'(ok
Ju - IET
Yuen Ng Fan 3 4.8-12.1 9.1
T A A ; .
Total deposition King’s Park 3 0.8-1.3 11 <3.9 Bam
-+ (e il 1.
Land soil Please see 6 1.3-23.9 7.7 <273 Bq kg
(upper) Table 1.
HECNED L 1.
Land soil Please see 5 1.2-153 4.9 <19.9 Bq kg
(lower) Table 1.

Note:

e Ll A SEHEOHIENSE PRI 290
BRMP [ £ 7 (S f““ “<XX? A xx iﬁg}tﬁﬁ‘ﬂﬁ’ﬁm AT L g B DR LRI
?}Fﬁﬂiﬁﬁi ﬁz\'}ﬁﬁv* b “<xx” o xx JIIERIHIE! 2P U?H@ﬁ*l?ﬁ

AR T BRMP ED < SERISE OB RBFEA 10 (- o]t 22 REE

The mean activity is reported if there is more than one sample with measurable activities.

REE B -

BRMP 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 sample was not measured in BRMP. The indicated range refers to results from first 5 years’ measurement (1996

to 2000).
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Table 10. Measurement results of measurable activities of plutonium-239 in routine food and
environmental samples in 2011

Fitl %@%@g i BRMP
: \ #Haf = | $1 Unit
XHi)ll Type H%l!,‘ Location Total no. f)f Range Adtivity | BRMP | 5777 Bake'
samples with range”
measurable activity g
W+ () T EL
I tJertidal T KB 1 - 0.14 <0.19 Bq kg’
. sim Bei Tsui
sediment (upper)
A
Picnrc Bay ! ) 0.34
E“IIE&:@%%?EI&“E
N Western 1 - 0.26
& EF ! M%:PJ Anchorage <0.57 Bqkg'
Seabed sediment W
WA 1 - 0.46
Tai Tan Hoi :
)
Lung Ha Wan ! ) 0.56
szz
' Ve g o EALFORIENE R - RN T
" BRMP 5l S5 L) “<XX” AT XX L HENE PO TR U - I OO DIRA H O
9ok SERUREF D “S XX XX RIERRIEN SO R -
Note:

The mean activity is reported if there is more than one sample with measurable activities.
BRMP 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 of routine samples in 2011

(527 Bakg's &2 B BqL™; B 4ok BT uBq m”)

R AN
et Bt K| Measurement results” 131 £1-137 £i-134 ;ﬁg £R1-90 £4-239 TEj‘{ b
Pathway Sample Type f},f{f‘g}ﬁ@# 1-131 Cs-137 Cs-134 H-3 Sr-90 Pu-239 Unit
Reference values
4\%5@@& 24 12 0.7
(5P| BB #ilE Range <10 | | | <0.2
A5 Airborne 41 35 4.0 Bam®
Atmospheric Particulate - ubqm
(bulked monthly BRMP <10% <10 <10 <5 <02
sample)
0.01 0.003
ak #iiE Range <0.2 <0.2 <0.1 | | 1
£ Ba ke
Rice 0.14 0.005 qKg
BRMP <0.1 <0.9 <0.1 <1 <0.056
0.07 0.006
o s Range <0.2 <03 <03 | |
B4t Terrestrial 0.22 0.013 - BqL'
g Milk d
BRMP <0.2 <03 <0.3 <6 <0.081
0.1 0.008
il Range <03 <04 <03 | | 1
%2k Vegetable 33 0.220 — Bqkg
BRMP <03 <04 <0.3 <74 <0.570
0.06 0.003
- fEfi Range <0.1 0.03 <0.1 | | <0.002
fl Bq k'
Fish 0.08 0.010 axke
-] BRMP <0.1 <0.2 <0.1 <2 <0.094 <0.002
J\<
Aquatic 0.1
#iE Range <0.1 <0.1 <0.1 |
ﬁ’)(r ! J<Treated 3.6 - — BqL'
Drinking Water
BRMP <0.1 <0.1 <0.1 <6

=f.

' IR RGN ] “<xx” A0 xx i,?ﬂfﬁ TR PSR I = 0 e 0D f R e 1A% % » BRMP
PR <00 o JSBELEORE R -

- F927F7 BRMP ¥ ERMP &5 P&l -

& ¥ BRMP RS TATS Sa BB AR A fl 1o | U F A AR A R 131 EMH[HL 328 uBqm™ ¥ 38 qum ) (AR
AR (EE131 R 3 *IJ?LIE'F‘B?‘EEJ J PSR R P R 7 BRMP HIREE 1 ok
-131 ?El%}ﬁj‘t" 4\7@%’[3%[ NS [:fgjf[ ARl o %ngﬁt@éﬁu BRMP #ll-131 4 7 fujel ity l%jj/\j%k]ﬁ”i Fal o

Notes:

# 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
BRMP results will be reported as “< xx” where xx is the maximum measured activity value.

---  Measurements not included under BRMP and ERMP.

&

During the BRMP period, among the airborne particulate samples analysed, I-131 was detected only in two weekly samples at
King’s Park (activity 328 pBqm™ and 38 pBq m™), subsequent investigation suggested that a possible source of I-131 could be the
release of small amount of low-level radioactive medical waste from Queen Elizabeth Hospital nearby. Hence the I-131 activities
detected in these samples during BRMP should not be interpreted as baseline activity for airborne particulate. The baseline
BRMP range of [-131 in airborne particulate should be below MDA.



78

KAL T F - B ERETK {@pﬁfﬁﬁﬁﬂﬁﬂf st o SRR 1 S
RW%@Wi®HM mﬁf % L5 1

Table A1. Measurement results of measurable gamma activities of artificial gamma-emitting

radionuclides in airborne particulate samples collected during enhanced radiation
monitoring period from late March to late May 2011

hrgt{44gsk: f-131  Radionuclide: 1-131
ot A FES SR (LT - 131 35
Measurable activity of I-131 in King’s Park Daily Airborne Particulate Samples

Fod ApE A SRR AS A AR E T H-131 W«?‘J"I@iﬁ@
Sampling Period of King’s Park Daily Airborne Particulate Samples Activity of I-131
(uBq m™)
2011 & 3 £] 26 FIf[1-T 2 3 5] 27 FIf[17 26 March to 27 March 2011 (noon to noon) 62.5
2011 & 3 5] 27 FIff1r 2= 3 F] 28 FIf[1=7 27 March to 28 March 2011 (noon to noon) 186.9
2011 & 3 5[ 28 FIf[1-r 2= 3 £] 29 FIf[1-T 28 March to 29 March 2011 (noon to noon) 296
2011 & 3 £ 29 FIff1=r 2 3 £] 30 FIf[1-7 29 March to 30 March 2011 (noon to noon) 828"
2011 & 3 5] 30 FIf[1-T = 3 £] 31 FIf[1-7 30 March to 31 March 2011 (noon to noon) 647
2011 & 3 5[ 31 FIff1-T =4 F] 1 FIf[1-T 31 March to 1 April 2011 (noon to noon) 359
2011 & 4 |5 FUE1m = 4 £ 6 FIF1T 5 April to 6 April 2011 (noon to noon) 264
2011 & 4 FJ 6 FIf[1m = 4 £ 7 FIf[1T 6 April to 7 April 2011 (noon to noon) 320
2011 & 4 5| 7 FUp[1m = 4 £ 8 FIF[1-T 7 April to 8 April 2011 (noon to noon) 60
2011 & 4 FJ 8 FIF[1-m = 4 [ 9 FIf[1-T 8 April to 9 April 2011 (noon to noon) 187
2011 F 4 F] 9 FIf[1-T 2= 4 £] 10 FIf[1-7 9 April to 10 April 2011 (noon to noon) 136
2011 F 4 5] 10 E[HIJ 4 5 11 FIf[1-T 10 April to 11 April 2011 (noon to noon) 172
2011 F 4 F] 12 1[0 2= 4 5] 13 FIF[1T 12 April to 13 April 2011 (noon to noon) 148
2011 & 4 5| 13 FIf[1T 2= 4 F] 14 FIf[17 13 April to 14 April 2011 (noon to noon) 71
=

- {ixgﬁgdﬁ‘;if[l IR ,ﬁﬁqpa@-m = 4T, 828 uBq m” o P EIS 6 x 10° pSVhr' » RYEC1987 = 2 2011 = T A HE

& BTk R PURBEES.  AHYA K %ﬁ?iupﬁ IFPHIE ST 0.06 = 0.30 pSv hr' i EulRI[* RAE) - ‘ﬂifn%@t&ﬁ—;‘¢ |

EIH ,ﬁﬁqﬁﬂﬁiﬂbwl iﬁyi@?"}“?ﬁ¢%%ﬁﬁlmﬁéﬁﬁﬁ iy ﬁ* 'JJN V= ofh 15”%' 131 if (0 T B N SR

Filreip '<Elflfp‘|?r@§lﬁ?ﬁwjf£ﬁ'lﬂé% () I}~ qeiEEl ’?‘/?‘BJI*EUE PEpEl 22.2 m® BB (i) fRFJRL-131 HM(, E‘xﬁ )ik
B 7 EHET 4 X 107 Sv qu'] (ICRP Publication 7, 1995) -

Note:
™ The peak activity of I-131 detected in Airborne Particulate samples, 828 uBg/m®, corresponded to a dose rate of 6 x 10° pSv hr'’.
From readings taken at various locations in Hong Kong during the period 1987 to 2011, the background ambient gamma radiation
levels vary between 0.06 and 0.30 uSv hr''.  The peak activity of I-131 in airborne particulate samples were thus about 1/10,000 to
1/50,000 of the background ambient gamma radiation level in Hong Kong. Since the activity of I-131 detected is very low, it will
not affect public health. The dose rate is estimated based on the two assumptions: (i) inhalation rate of 22.2 m® per day for an adult
(male) with average exercise level and (ii) the most conservative (i.e. highest) Inhalation Dose Coefficients are used for I-131 , i.e

7.4 x 10° Sv Bq' (ICRP Publication 7, 1995).
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Table A1. (cont’d)

FratiEfs 3 4-131 Radionuclide: 1-131
o DR PSSR PV IR 13 1 9
Measurable activity of lodine-131 in Yuen Ng Fan Daily Airborne Particulate Samples

7o Do E) I SRR A SRR 1B B-131 3%
Sampling Period of Yuen Ng Fan Daily Activity of I-131
Airborne Particulate Samples
(uBq m”)
2011 F 3 F[ 28 FIf[1T 2= 3 K] 29 FIf[1T 274
28 March to 29 March 2011 (noon to noon)
2011 F 3 5[ 29 FIf[1T 2 3 5] 30 FIf[1T 471
29 March to 30 March 2011 (noon to noon)
2011 & 3 5] 30 FIff1r 2= 3 F] 31 FIf[1IT 419
30 March to 31 March 2011 (noon to noon)
2011 & 3 F[ 31 fIf[1m = 4 5] 1 FIf[ir 239
31 March to 1 April 2011 (noon to noon)
2011 F 4 5[ 5 EIp[1T = 4 5] 6 FIf[1T 168
5 April to 6 April 2011 (noon to noon)
2011 # 4 5] 6 [I[[1T % 4 5| 7 [I[1 245
6 April to 7 April 2011 (noon to noon)
2011 & 4 5[ 13 FIf[1r 2= 4 F] 14 FIf[1IT 86
13 April to 14 April 2011 (noon to noon)

HrgH{EAs S £-137  Radionuclide: Cs-137
Pl A ISR IR 56137 3R
Measurable activity of Cs-137 in King’s Park Daily Airborne Particulate Samples

i I FI R B 11 50137 45

Sampling Period of King’s Park Daily Activity of Cs-137

Airborne Particulate Samples

(uBq m™)
2011 F 4 5] 8 [If[1T = 4 5[ 9 [If[1T 67
8 April to 9 April 2011 (noon to noon)
2011 % 4 F] 12 [If[1 = 4 5[ 13 [ 11T 30

12 April to 13 April 2011 (noon to noon)
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Table A2. Measurement results of measurable gamma activities of
artificial gamma-emitting radionuclides in soil samples collected
during enhanced radiation monitoring period from 6 to 12 May 2011

B IR PR £1-137 ir—',@ BRMP #&f! #

Soil Sampling Location/Date Activity of Cs-137 BRMP range*
(3BT Bakg") (I BT Bakg")

fl’*?ﬁ’?ﬁl(ﬂl W Heh2011 F 5 5] 6 [ 0.6 <10

High Island West (Upper Layer)/6 May 2011

T YN(H R Heh2011 = 5 F] T LT 0.8 <10

Ping Chau (Upper Layer)/7 May 2011

YN N EH/2011 F 5 E] T LT 0.6 <4

Ping Chau (Lower Layer)/7 May 2011

i A B Feh/2011 & 5 5] 11 B 2.1 <10

King’s Park (Upper Layer)/11 May 2011

i A B gh /2011 & 5 51T E 22 <4

King’s Park (Lower Layer)/11 May 2011

VOPEE (- 8 -eh/2011 5F 5 5] 11 | 12 <10

Sha Tau Kok (Upper Layer)/11 May 2011

VIR (1 /2011 5 F] 1L ] 0.4 <4

Sha Tau Kok (Lower Layer)/11 May 2011

BRI B Fefy2011 #5512 f! 2.1 <10

Tap Mun (Upper Layer)/12 May 2011

BRI B Tefy2011 & 5F 12 [ 2.6 <4

Tap Mun (Lower Layer)/12 May 2011

BRMP JIEIRE (SIS M EY ) < o 37 xx SUAHRAIFO0 B0 D - 00 gt
HICHIER % - REBURHES <xc o HIBRBIE]IOTE S i -

BRMP 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.




