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ABSTRACT

The Environmental Radiation Monitoring Programme of the Hong Kong
Observatory entered its twenty-seventh year in 2013. This annual report
incorporates salient features of the work of the programme during 2013, including
a brief report on measurement methods and results, highlights of relevant new
work and changes.

In 2013, the ambient radiation levels in Hong Kong as measured by the
Observatory’s radiation monitoring network were within the normal background
range. Traces of artificial radionuclides, namely caesium-137, tritium,
strontium-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 in past years. Their presences were primarily attributed to the
atmospheric nuclear weapon tests between 1945 and 1980.

As to new work, the Observatory commenced the operation of a new Aerial
Radiation Monitoring System (ARMS) in 2013, replacing the one that had been in
use since 1998. The new system features more advanced hardware and software
to facilitate operation.

In order to strengthen the radiation monitoring of sea water, the Observatory
has increased the sampling and measurement frequency for sea water from once
every year to once every quarter since the fourth quarter of 2013.

Three years have passed since the occurrence of the Fukushima nuclear
accident in March 2011. Due to the impact of the accident, minute amounts of
artificial radionuclides, namely radioactive iodine and caesium, were detected in
some air samples collected by the Observatory between late March and late April
2011. Apart from that, the Fukushima nuclear accident did not bring any
long-term effect to the ambient radiation levels in Hong Kong.

Based on the measurement results in 2013, it is concluded that there was no
measurable change in the ambient radiation levels in Hong Kong, activities of
artificial radionuclides in the Hong Kong environment and foodstuffs consumed
by Hong Kong people, as compared with those before the operations of the
Guangdong and Lingao nuclear power stations.
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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 was named the “Environmental Radiation Monitoring
Programme (ERMP)”. It comprises two phases. The first phase is known as the
“Background Radiation Monitoring Programme (BRMP)” and 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 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 and 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 and summaries (http://www.weather.gov.hk/publica/pubrm.htm). Readers
may refer to the relevant reports for details of the sampling, measurement and quality
assurance work. 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 or measures introduced during the year.

Chapter 2 of this report describes the sampling schedule, the instruments and
methods used for measuring ambient radiation levels, radioactivity in food and
environmental samples as well as quality assurance. Measurement results of 2013
and conclusions are presented in Chapter 3.
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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 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 2013 are shown in Figure 1. The other
locations for measurement of ambient gamma radiation and collection of
environmental samples in 2013 are shown in Figure 2. A summary of the sampling
and analysis programme in 2013 is given in Table 1.

2.1 Direct measurement of ambient radiation level

2.1.1 Radiation Monitoring Network

The radiation monitoring network (RMN) of the Hong Kong Observatory
comprises 12 monitoring stations distributed over the territory. The network
provides a comprehensive coverage for measurement of ambient gamma radiation
level in Hong Kong.

The dose rates are measured at each station continuously by a high pressure
ionization chamber (HPIC) (Reuter-Stokes Model RSS-131/RSS-131-ER
environmental radiation monitor). Data are transmitted to the Observatory
Headquarters every minute.

The hourly average ambient gamma dose rate data recorded by the radiation
monitoring stations are made available on the Internet for reference by the public.
The address of the website is:

http://www.weather.gov.hk/radiation/ermp/rmn/applet/map/rmn_hourly e.htm
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
2013, the network comprises 29 fixed 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.

In 2012, an additional TLD monitoring point was established at the new Cape
D’ Aguilar Radiation Monitoring Station with a view to replacing the TLD monitoring
point originally located at the Cape D’Aguilar Radio Transmitting Station. After a
whole year’s parallel run, the TLD monitoring point located at Cape D’Aguilar
Radiation Monitoring Station officially replaced that located at Cape D’ Aguilar Radio
Transmitting Station in 2013.
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In addition, since the facilities of Kat O Fisheries Research Station were altered,
the original TLD monitoring point at the Fisheries Research Station was moved to
Kat O Radiation Monitoring Station, which is also situated inside the Fisheries
Research Station, in July 2013.

2.1.3 Aerial Radiation Monitoring System

In 2013, the Observatory commenced the operation of a new Aerial Radiation
Monitoring System (ARMS), replacing the one which had been put into operation
since 1998. The new system was manufactured by Pico Envirotec Inc. It consists
of four 2.5 litres sodium iodide (Nal) detectors that can be mounted on board a
helicopter of the Government Flying Service for measurement. The total volume of
the detectors in the new ARMS is larger than that of the old system, resulting in an
increased sensitivity in detecting artificial radionuclides. The new system is also
equipped with more advanced hardware and software to facilitate operation.

The new ARMS can operate in the plume tracking mode, which has the
capability to determine the existence and extent of any radioactive plume over Hong
Kong. After the passage of the plume, the system, operated in the ground
contamination measurement mode, can be used to identify surface areas contaminated
by deposited radionuclides. Real-time location information, gamma spectra,
spectroscopic analysis results and gamma dose rates are displayed on board the
helicopter during monitoring operation. The new system can also transmit some of
the real-time measurement data to the Observatory Headquarters through the data
transmission system of the helicopter.

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, routine
measurements are made using ARMS to collect data of environmental radiation level
as well as radiation levels at various altitudes.

2.14 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 (HPGe) detector and a Nal detector. It continuously collects
airborne particulates on a rotating filter drum and gaseous iodine in a carbon cartridge.
The flow rates of the filter drum and carbon cartridge are around 30 and 4 m’/hour
respectively. The carbon cartridge is replaced automatically at weekly intervals.
The ZnS scintillator measures the gross alpha and beta activities of the particulates
collected. = The HPGe detector measures gamma rays emitted by the particulates
and gamma spectrometry analysis is carried out automatically. The Nal detector
measures the iodine-131 activity in the carbon cartridge.

Data of alpha and beta activities, iodine-131 activity, as well as results of gamma
spectrometry analysis are transmitted to the Observatory Headquarters every 5 to 15
minutes.
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2.1.5 Mobile Radiation Monitoring Station

The Mobile Radiation Monitoring Station (MRMS) is set up inside a radiological

survey vehicle.

use in routine and emergency radiological surveys.

It is equipped with portable and specially designed instruments for
Major instruments are listed

below:
Instrument Location Usage
High Volume Air Sampler Installed inside the Air is drawn from outside

(Hi-Q Environmental Products)
(flow rate at about 54 m’h™)

Radioiodine Sampler
(Hi-Q Environmental Products)
(flow rate at about 4.8 m*h™)

vehicle

into the samplers through an
inlet on the vehicle roof.

Gamma Dose Rate Probe
(Seibersdorf SSM1-07)

Installed on the vehicle
roof

The probe is connected to a
portable survey meter inside
the vehicle so that staff
inside the vehicle can
continuously take readings
of the ambient gamma dose
rate outside the station.

Portable Survey Meter
(Seibersdorf SSM-1)

Portable High Pressure Ionization
Chamber (HPIC)

(Reuter-Stokes
RSS-131/RSS-131-ER)

Surface Contamination Monitor
(Berthold Technologies LB-124)

Portable Gamma Spectrometric
Analysis Module (Canberra
In-Situ Object Calibration
System/HPGe)

The instruments are
stored inside the vehicle
and will be transported
to survey site for
measurements.

Equipped with Geiger
Miiller tube to measure
ambient gamma dose rate.

To measure the ambient
gamma radiation level. At
each measurement location,
staff will mount the sensor
of the HPIC at 1 metre
above ground for
measurement.

Equipped with a ZnS
scintillator.  Staff uses the
Surface Contamination
Monitor to take alpha, beta
and gamma surface
contamination measurements
at 1 cm above the surface.

For ambient gamma
spectrometric analysis at
survey location.

In addition, meteorological instruments are also installed on the vehicle roof to
collect weather data like wind speed, temperature and humidity.

The radiological survey vehicle is deployed for routine radiological survey,

collection of samples and emergency drills.

It also pays regular visits to selected

locations in Hong Kong to collect environmental radiation data.
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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 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 of the variation of radiation levels with
altitudes.

2.2 Collection of food and environmental samples
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. The sampling equipment and method are listed
below:

Atmospheric | Sampling Equipment Flow Sampling Method
Samples Rate
Airborne High Volume Air Sampler | Typically | Airborne particulates are
Particulates (Hi-Q Environmental set at collected from a filter paper
Products Model 4200 17 m’h’ installed inside the High Volume
AFC-BRL-KIT/230 and Air Sampler.
Hi-Q Environmental
Products Model
BRL-3000M)
Wet A carboy fitted with a top - During the dry season, three sets
Deposition funnel. of carboys and funnels are used

at each location for collection of
sufficient amount of rain for

measurement.

Total A stainless-steel pan of 260 - Samples are collected at weekly
Deposition mm diameter filled with interval.

distilled water.
Gaseous Sampled through a silver Typically | The cartridge is collected and
Iodine impregnated zeolite set at replaced weekly.

cartridge fitted inside a 2.5m’h’?

radioiodine sampler (Hi-Q

Environmental Products

Model CMP-0523CV/230).
Water Collected using a gaseous | Typically | Sampling is done intermittently
Vapour effluent sampler (Pylon set at during a week-long period

Electronics Inc. Model 0.12 m’h™ | randomly selected in each

VFP-20) with a drierite calendar month, until the overall

cartridge. collection time reaches 36 hours.




31

Airborne particulates and wet depositions 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 nine radiation monitoring stations for
collecting atmospheric samples during emergency. Total deposition, gaseous iodine
and water vapour are also collected at King’s Park.

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.

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.

Yau Kom Tau Treatment Works was under maintenance during the period from
April to July of 2013. Tsuen Wan Treatment Works, as a replacement, provided
drinking water to the concerned area during the maintenance period. As such, staff
of the Water Supplies Department collected drinking water samples from Tsuen Wan
Treatment Works to replace those from Yau Kom Tau Treatment Works during the
quarters April and July of 2013.

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
respective estate management and the nunnery personnel.

In response to the development of the Fukushima nuclear accident and public’s
concern about radiation monitoring of sea water, the Observatory enhanced radiation
monitoring of sea water in 2013. With the assistance from the Environmental
Protection Department, additional sea water samples were collected in August 2013
for radiation measurement. Furthermore, the Observatory has increased its sea water
sampling and radiation measurement frequency since the fourth quarter of 2013.
Sampling frequency increases from yearly collection of sea water samples at four
locations to quarterly collection at two locations alternately. The sampling locations
are 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) and the
lower level (2.5 metres above the seabed). Suspended particulates in sea water are
collected by filtering the sea water samples through a membrane filter.
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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 2013, land soil samples were collected from Tung Chung, Shek Pik
Reservoir, Tai O, Pak Nai, Tap Mun, Kat O, Ping Chau and Happy Valley (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 (Figure 2), namely Tai Tan Hoi, Lung Ha Wan, Picnic
Bay and Western Anchorage.

The sampling and analysis programme in 2013 is summarized in Table 1 and 2.

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:

(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 weapon tests conducted from 1945 to 1980. A small amount is also produced
during the operation of nuclear power stations (UNSCEAR 2008).]

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, some of
the radiation monitoring stations, the Automatic Gamma Spectrometry System as well
as radiological measurements 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.
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Despite this, 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 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
(CIRP).

In September 2013, the Observatory participated in the laboratory proficiency
test for the measurement of strontium-90 activity in water samples organized by CIRP.
In October, the Observatory also took part in the proficiency test organized by NPL
for the measurement of activity of gamma-emitting radionuclides in a water sample
provided by NPL. The measurement results of the Observatory during these two tests
were all within the acceptable ranges announced by CIRP and NPL. Details can be
found in Section 3.1.8.

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 audits 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 upon
successfully passing the Annual Surveillance Audit in February 2013.
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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 2013 are tabulated in Table 4a. 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 2013 was
recorded on 23 September. Under the influence of heavy squally showers associated
with tropical cyclone Usagi, the 1-minute average dose rate at Ping Chau rose to about
75% 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 variation of gamma dose rates
measured at each of the TLD stations in 2013 are listed in Table 4b. The gamma
dose rates recorded at all stations were found to be within the BRMP range.

3.1.3 Aerial Radiation Monitoring System

In January 2013, the Observatory used the new ARMS in the ground
contamination measurement mode to carry out measurements over Ping Chau. The
measurement height followed terrain, maintained at a height of about 100 metres
above the ground. No artificial radionuclides were detected. Figure 3 shows the
ambient radioactivity count rates over the area on the day of measurement.

In July, the Observatory used the new ARMS in the plume tracking mode to
carry out measurements over Mirs Bay and Sai Kung areas. The helicopter
descended from about 1000 metres down to about 100 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. Figures 4 and 5 depict the
vertical radiation level profiles over Mirs Bay and Sai Kung area respectively.

The new ARMS is equipped with detectors having a larger total volume than
those of the old system, resulting in a relatively higher detection efficiency. The
detectors of the new system are also thinner compared to those of the old one. Thus,
overall speaking, the count rates arising from high energy cosmic radiation are lesser
such that the background count rates of the new system are generally lower than the
old system, making the new system more efficient in detecting radiation level above
background.
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It can be seen from Figures 3 to 5 that observations made by the new ARMS
were similar to those from the old system. The count rates measured near land
surface were significantly higher than those measured over the sea surface, as rocks
and soil contained more radioactive substances than sea water. As to changes in
count rates with height, the variations over sea surface were not significant, reflecting
basically the background radiation level, while the count rates over land decreased
rapidly with height before reaching a level close to those measured over the sea.

3.1.4 Automatic Gamma Spectrometry System

Results obtained by the AGSS in 2013 are given in Table 5. No artificial
radionuclides were detected in the year and all results were within ranges of
environmental radiation levels.

3.1.5 Mobile Radiation Monitoring System

Four measurements of cosmic radiation were carried out at Plover Cove in 2013.
The average gamma dose rates ranged from 0.029 to 0.037 pGy h™' (Table 6), close to
those measured in previous years.

3.1.6  Upper-air Radioactivity Soundings

Seven radioactivity soundings were made in 2013 to collect data of better quality.
The weather conditions during these soundings were: fine with light northwesterly
winds at the surface on 7 March; cloudy with light westerly winds at the surface on
21 August; cloudy with moderate easterly winds at the surface on 26 September; fine
with light southeasterly winds at the surface on 10 October; fine with light
southeasterly winds at the surface on 7 November; fine with light southeasterly winds
at the surface on 5 December; fine with light northeasterly winds at the surface on
19 December.

Figure 6 shows the average vertical profiles of atmospheric radioactivity from the
seven upper-air radioactivity soundings in 2013. The quality of radioactivity
soundings made in 2013 varied and all measurements could not reach a height over
20 km. Despite this, the data analysis results obtained were similar to those in the
past (Li et al. 2007).

3.1.7 Food and Environmental Samples

A total of 409 food and environmental samples were collected in 2013. The
results of gamma spectrometry analyses, trittum measurements, strontium-90
measurements and plutonium-239 measurements are shown in Tables 7, 8, 9 and 10
respectively.

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.
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Only results pertaining to measurable activities of artificial radionuclides are

included in all tables. For ease of reference, a summary of measurement results in
2013 for the major sample types according to different pathways is given in Table 11.

(a)

(b)

(©)

(d)

Gamma Spectrometry Analyses

Traces of caesium-137, an artificial gamma-emitting radionuclide, were
detected in some soil and sediment samples in 2013. The measured activities in
these samples were all within the corresponding ranges of BRMP values. The
samples included land soil, intertidal sediment and seabed sediment.
Caesium-137 was detected in such sample types during BRMP and ERMP so far
(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 weapon tests conducted from 1945 till 1980 (UNSCEAR
2008).

Tritium

Very small amounts of tritium were detected in some atmospheric, water
and food samples in 2013. 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 was attributable primarily to the natural
cosmogenic processes with small contribution from the remnants from
atmospheric nuclear weapon tests (UNSCEAR 2008).

Strontium-90

Traces of strontium-90 were detected in some atmospheric, food and soil
samples in 2013. 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, seafood,
seaweed and suspended particulate in sea water. Strontium-90 was detected in
such sample types in both BRMP and ERMP. The radionuclide’s presence was
also primarily attributable to atmospheric nuclear tests in the past (UNSCEAR
2008).

Plutonium-239

Minute amounts of plutonium-239 were detected in some seaweed,
intertidal sediment and seabed sediment samples in 2013. The measured
activities in these samples were all within the BRMP range. Fallout from past
atmospheric nuclear weapon tests could again be the major source of
plutonium-239 (UNSCEAR 2008).

3.1.8 Laboratory Proficiency Test Results

In September 2013, the Observatory participated in the laboratory proficiency

test for the measurement of strontium-90 activity in water samples organized by CIRP.
Observatory’s measurement results are given in Table 12. CIRP released the test
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results in March 2014. The measurement results of the Observatory were all within
the acceptable ranges announced by CIRP.

In October, the Observatory took part in the laboratory proficiency test organized
by NPL for the measurement of activities of four gamma-emitting radionuclides in a
water sample provided by NPL. Observatory’s measurement results are given in
Table 13. NPL published the test results in July 2014. The measurement results of
the Observatory were all within the acceptable ranges announced by NPL.

3.2 Conclusion

The ambient gamma dose rates recorded over various parts of the territory in
2013 were within the baseline radiation levels. As in the past years, traces of
artificial radionuclides, namely caesium-137, tritium, strontium-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.

It can be inferred from the above results that the Fukushima nuclear accident in
Japan did not bring any long-term effect to the ambient radiation levels in Hong Kong.
According to World Health Organization (World Health Organization 2013), no
discernible increase in health risks from the Fukushima nuclear accident is expected
outside Japan, too.

It is concluded that in 2013 there was no measurable change in ambient radiation
levels and in activities of artificial radionuclides in the Hong Kong environment and
foodstuffs consumed by Hong Kong people.
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Table 1. Summary of the sampling and analysis programme in 2013

3 ] %
I NS— CESBE | ovoEAl | BURBRE
R . Number of Type of Sampling

Sample type Sampling location . .
location analysis frequency

i ESES Ambient Gamma Radiation

Syl Es PN Ping Chau, 12 % v —Ir8E
Gamma dose rates F&FY Tap Mun, 1-minute interval
=HH Kat O,

VLBEF Sha Tau Kok,
JCT#E Yuen Ng Fan,
KZFEE Tai Mei Tuk,
J2&1H Tsim Bei Tsui,
i Kwun Tong,
P58 Sai Wan Ho,
49 King’s Park
#E0H Cape D’Aguilar
FfiE A Chek Lap Kok

ZREMERE SEN Ping Chau, 29 e v FZ quarterly
Cumulative gamma FEPY Tap Mun,
doses =8 Kat O,

JLF3E Yuen Ng Fan,
JH7KE Clear Water Bay,
PEE Sai Kung,

KEE Tai Mei Tuk,

B %7 Wu Kai Sha,
#5805 Cape D’Aguilar,
VDbUEFS Sha Tau Kok,
VDHE Shatin,

#i3#E Kwun Tong,
B Shau Kei Wan,
K1 Tai Po,

i+ King’s Park,
HIFE#h Happy Valley,
#/K& Deep Water Bay,
FHZ4E Shek Lei Pui,

B E1LE ChiFuFa Yuen,
1748 Fanling,

25 Tsuen Wan,

ffke Shek Kong,

M Cheung Chau,
JCEH Yuen Long,
KF&JE Tai Lam Chung,
J2E1H Tsim Bei Tsui,
55 Tuen Mun

g Chek Lap Kok
1< Tsing Yi
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Table 1. (cont’d)
r—— —— SRR | 5h SRR
Sample type Sampling location Numb?r of Type qf Sampling
location analysis frequency
KEIEZA Atmospheric Samples
KR fEE HiAE King’s Park, 3 & v, HH(RF—H) weekly
Airborne particulate vbUEFS Sha Tau Kok, #8-90 Sr-90, (bulked monthly)
SCF#E Yuen Ng Fan $£-239 Pu-239 | (FERARETINES T
Weekly sample for y
analysis only)
RIEY(EERR) HAH King’s Park, 3 sy, m H-3, | FHE (BEE—RA1ED
Wet deposition 7DUEFS Sha Tau Kok, $H_90 Sr-90, 1) weekly (bulked
(precipitation) JTHIE Yuen Ng Fan $£-239 Pu-239 | monthly for analysis)
IR HAH King’s Park 1 sy, m H-3, | FHE (EE—RAED
Total deposition $5-90 Sr-90, 1) weekly (bulked
$£-239 Pu-239 | monthly for analysis)
RSN FEAH King’s Park 1 meE v & weekly
Gaseous iodine
KRKER A4 King’s Park 1 i H-3 H monthly
Water vapour in air
HrTEIREAS Terrestrial Samples
&>k Rice A, Mainland 1 Mgy, M H-3, | &ZF quarterly
£8-90 Sr-90
R ) %3l Shenzhen, 2 &y, i H-3, | & quarterly
Pasteurized milk VDEEFE Sha Tau Kok £5-90 Sr-90
22,0 Choi sum A3, Mainland, 2 &y, /i H-3, | 83 quarterly
A Local #2590 Sr-90
32 Pak choi A3, Mainland, 2 gy, i H-3, | &= quarterly
AHr Local $H-90 Sr-90
. Banana AJHF Mainland 1 kg y, 7 H-3, | &3 quarterly
#8-90 Sr-90
##F% Lychee N Mainland 1 gy, i H-3, | 2= summer
£8-90 Sr-90
4% Mandarin A3, Mainland 1 &y, i H-3, | TkEALZE autumn
$H-90 Sr-90 and winter
HEF Sugar cane A3, Mainland 1 gy, i H-3, | FZ spring
#8-90 Sr-90
ZE Chicken A3, Mainland, 2 gy, i H-3, | &= quarterly
AHr Local $#H-90 Sr-90
& Duck A3 Mainland 1 kg y, i H-3, | &= quarterly
£8-90 Sr-90
=4 Beef At Mainland 1 gy, f H-3, | 83 quarterly
£8-90 Sr-90
FEHT Pig’s liver A Mainland, 2 gy, /& H-3, | &= quarterly
A Local #2590 Sr-90
5% A Pork A3, Mainland, 2 kg y, i H-3, | &= quarterly
AHr Local $H-90 Sr-90
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Table 1. (cont’d)
AR VR RG R H vagiit2Vill AU IR
Sampling location Number of Type of Sampling
Sample type location analysis frequency
+i% FitAH King’s Park, 39 % v, F—tEE S
(EER TE) | 7PH Shatin, $8-90 Sr-90, | FFEREE—K
Land soil PHE Sai Kung, #£-239 Pu-239 | Each location is
(upper and 7H7KE Clear Water Bay, sampled once

lower level)

HEKEPY High Island West,

B'H /KB High Island East,

Jb7E Y] Pak Tam Au,

H/38 Pak Sha O,

K3 Tai Po,

¥4 Fanling,

vDbUEFE Sha Tau Kok,

KZEE Tai Mei Tuk,

IF97KHE Shing Mun Reservoir,

25 Tsuen Wan,

KHE G /Ki# Tai Lam Chung Reservoir,
FH1LZEER; Castle Peak Power Station,
JCEA Yuen Long,

J381H Tsim Bei Tsui,

ffe Shek Kong,

2 BT AR Y)E Kadoorie Farm and
Botanic Garden,

= Cheung Chau,

B Y B Lamma Island,

PEJN Peng Chau,

$REEE Silvermine Bay

M Tung Chung*,

HEE/KIE Shek Pik Reservoir*,

KB Tai O%,

HJE Pak Nai*,

F&PY Tap Mun*,

=HIH Kat O*,

S Ping Chau*,

FeE T Happy Valley*,

SEELM K Pokfulam Reservoir,
T R 7KIE Lower Aberdeen Reservoir,
Ze7K& Deep Water Bay,

KE/KIE Tai Tam Reservoir,

#E81H Cape D'Aguilar,

A-GEANC/KEE Ngau Tau Kok Service

Reservoir,
FZEUEKHE Shek Lei Pui Reservoir

every 5 years.

* 2013 FFEREE
i RE

* locations
sampled in
2013
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Table 1. (cont’d)

AT WA Nl | AL | s sampling
Sample type Sampling location of location | analysis frequency

TKBEEAR Aquatic Samples
B /K (8 R E) JLEERC/KE 5 s v, 9= quarterly
Drinking water (treated) Kowloon distribution tap, i H-3

PR KE

Tuen Mun distribution tap,

7D 7K

Shatin Treatment Works,

9B KR

Tuen Mun Treatment Works,

SHIFHBEIE K /28K

Yau Kom Tau / Tsuen Wan

Treatment Works"
R ) 5 K 6 |E v, | &% quarterly
Drinking water (untreated) | High Island Reservoir, m H-3

7ﬁ}L Z‘k/jé7j</ﬁﬁ

Plover Cove Reservoir,

A B Hh7Kih

Muk Wu B Pumping Station,

VD HE K g

Shatin Treatment Works,

T E KR

Tuen Mun Treatment Works,

SHITHTE /K i/ 2 K

Yau Kom Tau / Tsuen Wan

Treatment Works')
TEEK GRERK) At Local 1 {inEs v, 2 quarterly
Bottled water (Distilled) 7 H-3
TEHEK (B 57 7K) AHf, Local 1 s v, 9= quarterly
Bottled water (Mineral) i H-3
7K L Cheung Hong Estate, 6 M v, B yearly
Underground water §5%8 A Kwan Lok San Tsuen, i H-3

I52di Wan Tsui Estate,

#FZ T Wah Fu Estate,

Z1J#¢ Fu Shan Estate,

JEAES Ching Leung Nunnery
EK(ERE -~ RERERE) | FUEE Waglan Island, 4 e v, HZ= quarterly?”
Sea water (upper, middle AN Basalt Island, i H-3
and lower level) KR Tai Long Wan,

75 Port Island
/K R R T M E Waglan Island, 4 e v, §ZF quarterly®
(FE ~ T8 REE) KA Basalt Island, #5-90
Suspended particulate in KR Tai Long Wan, Sr-90,
sea water (upper, middle Fe Port Island $£-239
and lower level) Pu-239




49

=l (&)
Table 1. (cont’d)
HirE gzl 23
AR RS SLRWE ) R R
Sample type Sampling location tmber o ype 0 amp'ing
location analysis frequency
JKBEREZR Aquatic Samples
K 2| 2 ks v, f H-3, | HF quarterly
Aristichthys nobilis Shenzhen, #5-90 Sr-90,
(Big-head carp) JCEA #£-239 Pu-239
Yuen Long
K= Ken& 3 e v, /A H-3, | &= quarterly
Nemipterus japonicus Daya Bay, £8-90 Sr-90,
(Melon coat) EALIPY #$-239 Pu-239
Seas west of Hong Kong,
K
Hong Kong Waters
Ak PACEY | 3 & vy, i H-3, | FF quarterly
Platycephalus indicus Daya Bay, #5-90 Sr-90,
(Bartail flathead) EFALIGEE $£-239 Pu-239
Seas west of Hong Kong,
F K
Hong Kong Waters
PRl PANCEY | 3 % v, i H-3, | &% quarterly
Trichiurus haumela Daya Bay, #5-90 Sr-90,
(Hair tail) HALIPY $£-239 Pu-239
Seas west of Hong Kong,
FAB7KI
Hong Kong Waters
= RLEE PNy 2 kS v, fi H-3, | 2 quarterly
Portunus sanguinolentus Seas west of Hong Kong, #8-90 Sr-90,
(Three-spotted crab) /KR #£-239 Pu-239
Hong Kong Waters
ﬁ%ﬁéﬁ ?7\%%@7\&5& 2 ,pjl]l% Y, ﬁ H_3’ é quarterly
Metapenaeopsis barbata Seas west of Hong Kong, #5-90 Sr-90,
(Fire prawn) Tk $£-239 Pu-239
Hong Kong Waters
ﬁjﬁ@ j(ﬁj% 3 ,ﬁjﬂl% Y9 fT:Ii H'39 é quarterly
Loligo edulis Daya Bay, #5-90 Sr-90,
(Squid) AR DAPE $£-239 Pu-239
Seas west of Hong Kong,
K
Hong Kong Waters
b ay=c] E /KK Hong Kong Waters 1 e v, 7 H-3, | 52 quarterly
Sepia spp. $8-90 Sr-90,
(Cuttlefish) #1-239 Pu-239
i I Cheung Chau, 2 ks v, i H-3, | §F quarterly
Tapes philippinarum 2% Tolo Harbour $8-90 Sr-90,
(Clam) #1-239 Pu-239
A M Cheung Chau, 3 %y, i H-3, | &% quarterly
Perna viridis H-#2#% Tolo Harbour, #5-90 Sr-90,
(Green-lipped mussel) KEEE Daya Bay $£-239 Pu-239
B R F#Kis, Hong Kong Waters 1 e v, 7R H-3, | 53 quarterly
Babylonia formosae #5-90 Sr-90,
(Gastropod) #£-239 Pu-239
(= 55 PoToi O 1 M v, 03, | AEREE
Ulva lactuca #8-90 Sr-90, winter and
ea lettuce K - sprin
(Seal ) $£-239 Pu-239 pring
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Table 1. (cont’d)
AR FRE 258 H PAROIE Vil Hﬂﬁiﬁﬁ
Sample type Sampling location Numb.er of Type O.f Sampling
location analysis frequency
TKBE#EZA Aquatic Samples
AN -85 Tolo Harbour 1 g vy, /R H-3, | &2 winter
Enteromorpha prolifera #5-90 Sr-90,
(Sea hair) $£-239 Pu-239
B8 SHS B Po Toi Island 1 Mg vy, /R H-3, | £Z winter
Porphyra dentata $8-90 Sr-90,
(Red algae) $£-239 Pu-239
FEEREE 1H%EH Po Toi O 1 % v, mH-3, | £FEREF
Sargassum hemiphyllum #8-90 Sr-90, winter and
(Brown algae) $£-239 Pu-239 | spring
A L LR ) H7/07% Pak Sha Wan, 3 & v, 97 quarterly
Intertidal sediment J2&1H Tsim Bei Tsui, #£-239 Pu-239
(upper and lower level) VbEEFY Sha Tau Kok
SERIUER) KEE Tai Tan Hoi, 4 e v, B4 yearly
Seabed sediment FEWEE Lung Ha Wan, #£-239 Pu-239
ZIEE Picnic Bay,
PEIEEE A% Western Anchorage

A
al.

M

@

Note:
1

2

B RRAE =2 — =F U H 24 HETHEE - 8K R EAU R R SR K B K4 E & -
Rt ABEH TIEANER B —= 40U Jet B8 2R A SRR - DU AR B B /KB
ZERFAKEEA -

H_Z—-=F+—Hi RGNS KEARRR NESER » BEE e EEETR S - RN -~ KRE
BRI RS U - 88 Ry F— AL LA H P (E SO B - & 5 — B U — O 2
6 {18 H AU —K

Yau Kom Tau Treatment Works was under maintenance during the period from April to July of 2013. Tsuen Wan
Treatment Works, as a replacement, provided drinking water to the concerned area during the maintenance period. As
such, staff of the Water Supplies Department collected drinking water samples from Tsuen Wan Treatment Works to
replace those from Yau Kom Tau Treatment Works during the quarters April and July of 2013.

The Observatory has increased its sea water sampling and radiation measurement frequency since November 2013.
Instead of yearly collection of sea water samples at the four locations (waters off Waglan Island, Basalt Island, Tai Long
Wan and Port Island), samples are collected every quarter alternately at two of the aforesaid locations. ~As such, sampling

frequency at each location has increased from once a year to once every 6 months.
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Table 2. Summary of food samples in 2013

&5 Type

2L Location

Ihe S ZREL

Total no. of sample collected

Pt (ER T =)

B Rice Mainland (Pearl River Delta) 4
P (8K ) Pasteurized %3 Shenzhen 4
milk VDUEFH Sha Tau Kok 4
HLGE) )
5 Choi sum Mainland (Shenzhen)
AH Local 4
L) )
H%2 Pak choi Mainland (Shenzhen)
At Local 4
e PRI (B 3R
@5 Banana Mainland ((Guan;dong) 4
74k Lychee A# Mainland 1
. Pt (BE 3R
it Mandarin orange Mainland ((Guan;dong) 2
e PRI (B R
HIE Sugar cane Mainland ((Guan;dong) !
AL )
#t Chicken Mainland (Shenzhen)
At Local 4
PHECZEIN
1% Duck Mainland (Shenzhen) 4
1A Beef At Mainland 4
PR )
FEHT Pig’s Liver Mainland (Guangdong)
AH Local 4
P (ER) )
54 ™A Pork Mainland (Guangdong)
At Local 4
K Aristichthys nobilis &3l Shenzhen 3
(Big-head carp) JCEH Yuen Long 3
KEd# Daya Bay 1
J\=. Nemipterus japonicus DL TS e 1
(Melon coat) Seas west of Hong Kong
75 #/Kisk Hong Kong Waters 3
KEd# Daya Bay 1
Ak Platycephalus indicus H AL !
(Bartail flathead) Seas west of Hong Kong
T #7KiE Hong Kong Waters 3
K uh# Daya Bay 1
25 Trichiurus haumela EH AL EE 1
(Hair tail) Seas west of Hong Kong
A /KIE, Hong Kong Waters 3
—HEEE AL .
Portunus sanguinolentus Seas west of Hong Kong
(Three-spotted crab) FA/KIk Hong Kong Waters 3
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Table 2. (cont’d)

WAL
FH Type 2L Location Total no. of sample
collected
TR FAELITE 1
Metapenaeopsis barbata Seas west of Hong Kong
(Fire prawn) T A/KiE Hong Kong Waters 3
AKEi# Daya Bay 1
fifi 8 Loligo edulis HF AR !
(Squid) Seas west of Hong Kong
A /KIE, Hong Kong Waters 3
F Sepia spp. (Cuttlefish) EAE/Kisk Hong Kong Waters 3
1 Tapes philippinarum £ Cheung Chau 1
(Clam) 824 Tolo Harbour 3
JH Ch Ch 3
& Perna viridis %ﬁ [I cung ~hau
. 883 Tolo Harbour 3
(Green-lipped mussel) -
Ko Daya Bay 3
(==} B o .
HUBIR Babylonia formosae FH/KIk Hong Kong Waters 3
(Gastropod)
F4di Ulva lactuca PN .
NE:|
(Sea lettuce) AL Po Toi O 2
HE Enteromorp.ha prolifera 1835 Tolo Harbour |
(Sea hair)
LTS
R332 Porphyra dentata 2B Po Toi Island 0
(Red algae)
Sargassum hemiphyllum RS Po Toi O 2

(Brown algae)
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Table 3. Summary of key measurement parameters for samples in 2013"
s
HEER ERME B R BEHI T FR®
Measurement type Air Flow Samole si Counting | Minimum Detectable Activity®
ample size
Rate i time (MDA)
(second)
h-131 #a-137 #6134
1-131 Cs-137 | Cs-134
12000 m*
(RTEEH
=5 10 10 10
b%f d 53000 Bqm? Bqm™ Bqm™
. ulke pBqm pBqm™ | pBgm”
k%TjﬁE 3,1 monthly
Airborne 17 m’h
. sample)
particulate ]
3000 m
(S50 50 50 100
(A 20000 . . .
weekly uBgm uBq m uBq m
sample)
-131 $fa-137
1-131 Cs-137
AR
Gaseous 25 m’h! 400 n’ 55000 300 uBq m” -
Todine
RIUEY)
Wet - 4L 55000 02BqL" 02BqL"
deposition
HEIEY)
Total - 0.03 m’ 55000 15Bqm™ 15Bqm™
LS E deposition
Gﬁz% £k Rice - 4kg 20000 0.1 Bqkg' 0.1 Bq kg
amma 45 Milk - 1L 55000 02BqL" 03 BqL"
emitting I
. . Bt K -1 -1
radionuclides - 1 kg 20000 0.3 Bq kg 0.4 Bq kg
Vegetable
7KER Fruit - 2kg 20000 0.3 Bq kg 0.3 Bq kg
& Poultry - 2kg 20000 0.2 Bq kg 0.2 Bq kg
[AJH Meat - 1 kg 20000 0.4 Bq kg'! 0.4 Bq kg
R . - lkg 20000 1.0 Bq kg’ 1.5 Bq kg
Land soil
VI EZN
Water - 4L 55000 0.1 BqL" 0.1BqL"
samples
KT
e - 5L 55000 0.02Bq L’ 0.02BqL"
Suspended
particulate
e
S’eid - 2kg 72000 0.1 Bq kg 0.1 Bq kg
Seav&;éed - 0.5kg 20000 1 Bq kg 2 Bq kg
R
TRV - 2kg 20000 0.5 Bq kg 0.5 Bq kg
Sediment
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Table 3. (cont’d)
EE:id a8 162
IR BRI | BRI & e EER LERER®
Measurement type Sample Counting | Background | Counting | Chemical | Mlinimum Detectable Activity®
size time (CPM) efficiency recovery (MDA)
(second) (%) (%)
Wf:e fﬁon 0.007 L 18000 2 25 - 4BqL’
HIUEY
Total 0.0001 m’ 18000 2 25 - 300 Bq m™
deposition
Wa?: fi‘our 2m’ 18000 2 25 - 0.01 Bqm?
&k Rice 0.08 kg 18000 2 25 - 0.3 Bq kg
22475 Milk 0.007 L 18000 2 25 - 4BqL"
7, Tritium P53 Vegetable | 0.008 kg 18000 2 25 - 3 Bq kg
7K 5 Fruit 0.01 kg 18000 2 25 - 3 Bq kg
% Poultry 0.02 kg 18000 2 25 - 2 Bq kg
AE Meat 0.01 kg 18000 2 25 - 3 Bq kg
Wa:fifples 0.007 L 18000 2 25 - 4BqL"
R
Underground 0.1L 18000 2 25 - 0.3Bq L
water
Y& Seafood 0.02 kg 18000 2 25 - 1 Bq kg
3% Seaweed 0.05 kg 18000 2 25 - 1 Bq kg
KATIEE
Airborne 5000 m’ 30000 1 75 90 1 uBqm?®
particulate
Wfédje fiizon 2L 30000 1 75 100 0.002Bq L’
HIEY)
Total 0.01 m? 30000 1 75 100 0.5 Bq m™
deposition
>k Rice 3 kg 30000 1 75 90 0.002 Bq kg!
22475 Milk 1L 30000 1 75 90 0.005 Bq L
%90 5% Vegetable 1 kg 30000 1 75 90 0.005 Bq kg!
Strontium-90
7K£ Fruit 2 kg 30000 1 75 90 0.003 Bq kg™!
& Poultry 2 kg 30000 1 75 90 0.003 Bq kg!
AUE Meat 1 kg 30000 1 75 90 0.005 Bq kg'!
Laﬁi“ 0.005 kg 30000 1 75 90 1 Bq kg
EEGH O
Suspended 3L 30000 1 75 90 0.002Bq L’
particulate
Y7 Seafood 1.5kg 30000 1 75 90 0.004 Bq kg!
3% Seaweed 0.05 kg 30000 1 75 90 0.1 Bq kg
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Table 3. (cont’d)

i iy | (e N
5 Y X
pilk=e bl BARD | BEE) | FE SES (EEES -

Minimum Detectable
Measurement type Sample Counting Background Counting Chemical )
Activity®
size time (CPM) efficiency recovery
(MDA)
(second) (%) (%)
RSATHIEE
Airborne 6000 m’ 220000 0.003 20 40 0.2 u Bqm?
particulate
RO
Wet 2L 220000 0.003 20 60 0.0004 Bq L™
deposition
FEY)
Total 0.01 m* 220000 0.003 20 60 0.07 Bqm”
deposition
#:-239 3% 1
. . 0.003 kg 220000 0.003 20 50 0.3 Bqkg
Plutonium-239 Land soil
KT
HLF 1
3L 220000 0.003 20 50 0.0003 Bq L
Suspended
particulate
77 Seafood 0.5 kg 220000 0.003 20 40 0.002 Bq kg'!
Vi3 Seaweed 0.05 kg 220000 0.003 20 60 0.01 Bq kg
e L/
BRI 0.003 kg 220000 0.003 20 50 0.3 Bq kg
Sediment
b
(1) FAATHIZE ERMP £ =& — = F YR SHHIINEIE - #2522/ - P EREER > BESErEEE

Note:

@

M

()]

b - AERHIEILT » SOREA G L8 E R R A RS BUETRE -
RN PRI — (AR 2R R4 ORI B B PR R A B B IR (BB KT - BEAIN IRAVEUEHUAT S E R -
BFE(ERIAE RAREVRE - IR TTE  BRARAVRFE RO AN - FrLABRH IR & i B B T e - %2
PR REVEH T IR R — RO E T RS - E BRI S RIS R 228 2 A - ARHEERTREA
HUIEREILT - RS B (PO T IRAYEE K -

The values given in the table are typical values of key measurement parameters in the ERMP in 2013. 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 detectable 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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Table 4a. Ambient gamma dose rates recorded by the radiation monitoring network in
2013 (dose rate in uGy h'l)

s FWSE PR —rEPIEBR
LEE skl
Annual Standard Variation of
Radiation Monitoring Station
Average Deviation 1-min Average
i Kat O 0.108 0.004 0.094 - 0.141
148 King’s Park 0.137 0.004 0.123 -0.202
B Kwun Tong 0.121 0.002 0.106 - 0.171
S Ping Chau 0.089 0.004 0.076 — 0.156
P57 Sai Wan Ho 0.097 0.007 0.081 —0.148
VDUEFE Sha Tau Kok 0.101 0.003 0.091-0.174
KZEE Tai Mei Tuk 0.116 0.003 0.105-0.197
P9 Tap Mun 0.084 0.003 0.073 - 0.141
Je&IH Tsim Bei Tsui 0.130 0.003 0.103 -0.194
JLFHIE Yuen Ng Fan 0.116 0.004 0.103 -0.178
FrfiEFg Chek Lap Kok 0.149 0.003 0.136 —0.204
#EIH Cape D’ Aguilar 0.136 0.004 0.122 - 0.200
SEwmE"
. 0.062 - 0.271
Reference Range( )

) SEEER NN E SN RN BN SR TR 1 A -

Note: (1) Reference range is the ambient gamma dose rates recorded by the radiation monitoring network from 1992 to 1996.
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Table 4b. Ambient gamma dose rates recorded by the thermoluminescent network in 2013
(dose rate in pGy h'l)

s FFEE R iz

BRI Rt B HIRS

Annual Average [Standard Deviation| Variation
TLD Location
#BIH Cape D’Aguilar 0.15 0.01 0.13-0.16
JrfiE A Chek Lap Kok 0.14 0.01 0.13-0.16
£ Cheung Chau 0.12 0.01 0.11-0.12
‘B & {CE Chi Fu Fa Yuen 0.15 <0.01 0.14-0.15
& 7K Clear Water Bay 0.10 0.01 0.09-0.12
7K Deep Water Bay 0.13 0.01 0.12-0.14
48 Fanling 0.11 0.01 0.10-0.12
1 FE 3l Happy Valley 0.09 <0.01 0.08 - 0.09
RN FEIE
@) 0.11 0.01 0.11-0.12
B Fisheries Research Station
Kat 0% Lo e A
0.11 0.01 0.10-0.11
Radiation Monitoring Station
444 King’s Park 0.15 0.02 0.14-0.17
B4 Kwun Tong 0.12 0.01 0.11-0.13
S Ping Chau 0.12 0.01 0.12-0.13
P E Sai Kung 0.13 0.01 0.11-0.15
VDUEFS Sha Tau Kok 0.09 0.01 0.08-0.10
BRMP S H{H"
s 0.03-0.29
BRMP Reference Values”




58
% 4b. (%)
Table 4b. (cont’d)

SR B R R 2

Annual Average |Standard Deviation| Variation
TLD Location
7bH Shatin 0.13 0.01 0.12-0.14
5 H & Shau Kei Wan 0.13 0.01 0.13-0.14
ff Shek Kong 0.12 0.01 0.11-0.13
FZUH Shek Lei Pui 0.20 0.01 0.18-0.21
AHEJF Tai Lam Chung 0.18 0.01 0.17-0.20
KB Tai Mei Tuk 0.14 0.01 0.13-0.15
K I Tai Po 0.10 0.01 0.09-0.11
FEFH Tap Mun 0.10 0.01 0.09-0.11
J2&0H Tsim Bei Tsui 0.13 0.01 0.12-0.14
1< Tsing Yi 0.13 0.01 0.12-0.14
2578 Tsuen Wan 0.14 0.01 0.13-0.16
9 Tuen Mun 0.15 0.01 0.13-0.16
5% Wu Kai Sha 0.13 0.01 0.12-0.14
JTEH Yuen Long 0.11 0.01 0.11-0.12
JCTL3E Yuen Ng Fan 0.13 0.02 0.11-0.14
BRMP 2% 85"

BRMP Reference Values® 0032029

st (D

@

(©)

Note: (1)

@

3

9&3(L\T:if~ZEBA¥J’TEZ€%E‘E§E§T%5EJH%Eﬁ*ﬁ%fﬁ”ﬂ SHIES - e DU AR A P S e 8 3%
SRPUGEYBHIES - KCOH— BRI RN AT - R ERS E /EJYIEZ?‘&@%WEE B R — 2 — = IR
FARIE fesR B S A WA B AR -

HPAR BN & BLASE DT FEnERY B MR 2 e b P - IJH: BB CRIEE IR _E =R T HER
ZERIALFEETTE VﬁWE’J%?@%%}‘ SIS - [ BUACE T ek B MR P sk Ay By — 2 — =5 — RSB AV
¥ o i RR BRI B —= %*@*méaﬁ%&%

BRMPS5 $i{E Ky B R 5 5 148 4E 17> BRMPHARI Frssk 1509 011 55 25l 2= ey i e -

In 2012, an additional TLD monitoring point was established at the new Cape D’Aguilar Radiation Monitoring Station
with a view to replacing the TLD monitoring point originally located at the nearby Cape D’Aguilar Radio Transmitting
Station. After a whole year’s parallel run, the TLD monitoring point located at Cape D’Aguilar Radiation Monitoring
Station officially replaced that located at Cape D’ Aguilar Radio Transmitting Station in 2013.

Since the facilities of Kat O Fisheries Research Station were altered, the original TLD monitoring point at the Fisheries
Research Station was moved to Kat O Radiation Monitoring Station, which is also situated inside the Fisheries Research
Station, in July 2013. The data recorded at the original Kat O Fisheries Research Station TLD monitoring point
represented the first and second quarters of 2013, whereas that recorded at Kat O Radiation Monitoring Station
represented the second to fourth quarter of 2013.

BRMP reference values represent the range of the ambient gamma dose rates recorded by the thermoluminescent

dosimeter network during BRMP.
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Table 5.  Results of measurement by the Automatic Gamma Spectrometry
System at Ping Chau in 2013
HLECHNER
—EBE—F)
ZERMAE | £P9E | BEE |HPSERE SEHE"
Air Flow | Annual | Standard Range of Reference range
Rate Average | Deviation |Daily Average | from first S years
of operation
(1997 - 2001) Y
(éﬁ??ﬁ%i%ﬁ?ﬁﬂ 30 m’h’! <1 N/A® N/A 1.0-58
<§§§§§ii§ﬁfmﬂ 30 m’h’! 1.4 0.3 1.0-2.2 1.0-10.1
e L I A =40
#-137 Cs-137 31
(537 7K 5 5L o] mBq ) 30 m’h <4 N/A N/A <4
ﬁ;ﬁ%ﬁ;ﬁﬁﬁ;ﬁl 4 mh! <1 N/A N/A <1
FE () ABMEELRSN T ERREMEAN TR MR - R » SRS TR 0 T BUE BT 240

TEEREE TSRSV (L MG R Rl A K Btk 19 & &

2 NA ForAwEA -
() HEEEREAHON IR
Note: (1)

“oxx”

TR xR E A HAIBEH N IR(E -

Automatic Gamma Spectrometry System aims at detecting artificial radionuclides. In general, the alpha and beta
values obtained by the system indicate the variations as depicted by the system in the environment, rather than the
concentration of alpha and beta activities in the environment.

(2) N/A means ‘Not applicable’.

(3) Results below the minimum detectable activity (MDA) are reported as “< xx” where xx is the typical MDA value for

that type of measurement.

* 6. —E T
BRI

Measurement results of gamma dose rates due to cosmic radiation

HERST 5 (S S F ERMEER CUEHES: fi

Table 6.

in 2013 (measurement site: Plover Cove)

I8 F 3 Date of measurement SEE S BB FR(E NFR) }
Average gamma dose rate (uGy h’)
TEHE—-=H=H_+—"H 22Mar2013 0.029
“E;-ZFNAZ+H—H 21 Jun2013 0.036
TE—Z=8JLH = +7SH 26 Sep 2013 0.037
“H—-=F+"H=+H 20Dec2013 0.037
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Table 7. Measurement results of measurable gamma activities of artificial gamma-emitting

radionuclides in food and environmental samples in 2013

B MEAZZE: $-137 Radionuclide: Cs-137

SHIES k
=l i S il EEC | wEe By
X Total no. of . . (1) .
Type Location . Range Activity BRMP Unit
samples with ranee?
measurable activity g
#( e
T 5( )= ) HE | .
Land soil 2 0.8-0.9 0.9 <10.0 Bq kg
(upper) See Table 1
LTI
LanEi soil) A& 3 07-2.5 1.3 <4.0 Bq kg
(lower) See Table 1 B
(1058
4 03-0.5 04
. Pak Sha Wan
/EEFEﬁ%i(J:) ZIN %Hﬂ
Intertidal ST 4 0.6-0.8 0.7 <24 Bq ke’
sediment (upper) Tsim Bei Tsui
YV 4 04-0.8 0.6
Sha Tau Kok ' ’ '
b
3 03-04 0.4
. Pak Sha W
MR — o
Intertidal SR 3 0.6-0.7 0.7 <3.1 Bq kg’
di 1 Tsim Bei Tsui
sediment (lower) =
e 4 0.3-0.6 0.4
Sha Tau Kok
K
Tai Tan Hoi ! ) 0-5
FRdE | _ 0
. s L Ha W ’
R e 1o -
Seabed sediment REE . - e
. 1 0.6
Picnic Bay
PEERE AR
Western 1 - 03
Anchorage

() wESB - ERASH RS o RS -
(2) BRMP JIELERERHH IR “<XX” Fom XX ZRR0 A AT FRAE - a1 RUHE S B A sh PRI B s A 22 -
SRS By S XX 0 XX HRHIR SIS R -

Note: (1) The mean activity is reported if there are more than one sample with measurable activities.

(2) 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.



61

xS E =GRV RSN AT E RS R AR

Table 8.

(AT HA Bake's HAFHA BqL'; BFIKHEA Bqm? &1k H A Bgm®)

Measurement results of measurable activities of tritium in food and environmental samples
in 2013

CLa| ﬂiﬁﬂ%iﬁfgﬂ’ﬂﬁ

Hong Kong

QT Zoe N 1 a2
\ . HiE SEE BRMP #i[E® | Bfr
0l Type 3155 Location Total no. f)f Range Activity(l) BRMP range(z) Unit
samples with
measurable activity
€K Rice At Mainland 2 0.06 — 0.09 0.08 <1 Bgq kg
iﬁ)}(éﬁ;ﬁ%) )ﬁ%ﬂ[[/[sggleézhen 1.7-4.1 2.9 -6 oL
: : VYR ql’
Pasteurized milk Sha Tau Kok 2 1.3-1.9 1.6
- . &Il Shenzhen 3 04-23 1.1
E= \\ < -1
by Choi sum ZH Local 3 1.0-2.1 15 <74 Bake
. 7531 Shenzhen 3 0.8-24 1.3
%% Pak choi s <6 Bq kg
B A Local 2 0.1-2.0 1.1 e
TE Banana A3, Mainland 4 02-0.5 0.4 <3 Bq kg
Hﬁiaﬁ‘sgar PHt Mainland 1 - 0.1 <2 Bq kg'
731 Lychee A3 Mainland 1 - 0.6 <4 Bq kg’
4% Mandarin N Mainland 1 - 0.2 <4 Bq kg
P B
% Chicken Mainland 3 0.2-0.5 0.3 <22 Bq ke
AR Local 1 - 0.6
A |
& Duck Mainland 3 0.1-0.2 0.1 <35 Bq kg
4~1A] Beef 3. Mainland 1 - 0.2 <53 Bq kg’
. N Mainland 3 0.1-04 0.2 N
BRAT Pig's liver 0 ocal 3 0.5 1.0 0.7 <4 Bake
At Mainland 1 - 0.8 ;
5N Pork AH Local 2 03-06 0.5 <4 Balke
R 3l Shenzhen 1 - 03 Bq kg’
Aristichthys <2
nobilis TCEH B
(Big-head carp) Yuen Long ! ) 0.3 Bake
KB
Daya Bay ! ) 04
K= T K
]\{emzpt.erus Hong Kong 2 0.07-0.14 0.1 <9 Bq ke’
Japonicus Waters
(Melon coat) A DAPE R
Seas west of 1 - 0.4
Hong Kong
7K,
Platycephalus Hong Kong 2 0.04-005 | 0.05 <2 Bq ke
indicus Waters
(Bartail flathead)
PAGED 1 ) 07
Daya Bay )
Ekii 7K,
Trichiurus Hong Kong 1 - 0.1 N
haumela Waters <2 Bake
(Hair tail) APPSR
Seas west of 1 - 0.2
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Table 8. (cont’d)
T
R AT fernge = N 1) =1(2)
3 ; HE EE BRMP &[] Efir
H5 Type S Location sr:z:;:egov;f?t{l Range Activity“) BRMP range(z) Unit
measurable activity
— EE
=i Hong Kong 2 0.1-0.2 0.2
Portunus
sanguinolentus - W\ateri S <2 Bq kg
(Three-spotted BRI
crab) Seas west of 1 - 0.6
Hong Kong
/K
TR Hong Kong 1 - 0.1
Metapenaeopsis Waters ¥
barbata | EBLPT =49 | Pake
(Fire prawn) Seas west of 1 - 0.3
Hong Kong
- . ARKIE
. Sepia spp. EAK 6) B
(Cuttlefish) H(&l}g Kong 1 - 0.4 <2.7 Bq kg
aters
KB
Daya Bay ! ) 1.0
@j[j & § 7\%7J<i5ﬁ
Loligo edulis Hong Kong ! ) 0.4 <3 Bq kg’
(Squid) Waters
AT
Seas west of | - 1.2
Hong Kong
(==}
B;izﬁl‘fj}a A
V Hong Kong 1 - 0.3 <1 Bq kg
formosae Waters
(Gastropod)
M
=0 Cheung Chau 2 0.1-0.3 0.2
Perna viridis - 52 !
(Green-lipped Tolo Harbour ! ) 0.1 <2 Bake
mussel) D@%ﬁ}’% 2 0.06-0.09 | 0.08
i} =M | ) 09
Tapes Cheung Chau ) <9 ;
philippinarum - 52 1 0.02 Bake
(Clam) Tolo Harbour ) '
TERRER o
Sargassum gy - !
hemiphyllum Po Toi O ! 0.1 <2 Bake
(Brown algae)
TS .

Enteromorpha -5 1
prolifera Tolo Harbour ! ) 0.8 <3 Bake
(Sea hair)

RAAE
- I 4 04-20 1.3
Ny igi-%#% King’s Park
(FZEF) VDUE |
Wet deposition Sha Tau Kok > 0.2-27 1.5 <12 Bal
(precipitation) TS
Yuen Ng Fan 4 0.6-2.0 1.1
LAY A @ 2
Total deposition King’s Park 9 20-592 197 <2210 Bqm
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8. (48)

Table 8.

(cont’d)

&5 Type

Hi®BE Location

&R AEEER
(EZNL
Total no. of
samples with
measurable activity

HEE
Range

S
Activity®”

BRMP #iE®
BRMP range®

B
Unit

RAKZER
Water vapour in
air

R
King’s Park

5

0.01

0.01

<242®

Bqm

BRFH/K($Epa2E)
Drinking water
(treated)

JURERKE
Kowloon
distribution tap

0.5-0.8

0.6

HFEKE
Tuen Mun
distribution tap

0.1-0.7

0.4

SHIAH TR E 7K
Yau Kom Tau
Treatment Works

0.9

VD HE /KL
Shatin Treatment
Works

0.1-0.8

0.5

2R K
Tsuen Wan
Treatment Works

0.7

<6

BqL'

BHIK
(CRECpE )
Drinking water
(untreated)

AOE B 7Kk
Muk Wu B
Pumping Station

03-13

0.8

HITH TR E K
Yau Kom Tau
Treatment Works

0.4

HPYE KR
Tuen Mun
Treatment Works

0.1-1.8

1.0

D HH B K i
Shatin Treatment
Works

0.5-0.7

0.6

B H/KE
High Island
Reservoir

0.1-2.0

1.0

R AH
Plover Cove
Reservoir

0.7-1.7

1.2

28R KR
Tsuen Wan
Treatment Works

0.5

<6

BqL'
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Table 8. (cont’d)
SHHEE
i
SN e 3 (1) =)
) . i ERE BRMP #;i[| B
JE7] Type }i %k Location Totalmo.of | po/oe |Activity® BRMP range® |  Unit
samples with
measurable
activity
£ B[ Cheung Hong Estate 1 0.2
LS
1 0.2
wox | |matele 5
e an Tsui Estate . < A1
Und\;cvra%z(r)und #E = 1 Wah Fu Estate 1 0.2 <28 BqlL
‘& 111 Fu Shan Estate 1 0.3
SEREN | 04
Ching Leung Nunnery )
SEK(EE) A Basalt Island 1 0.9
Sea water AR Tai Long Wan 1 3.1 <6 BqL'
(upper level) FiM Port Island 1 2.2
K () AR Tai Long Wan 1 2.9
Sea water 77 Port Island 1 1.5 <6 BqL
(middle level) f B, Waglan Island 2 0.5-0.6 0.5
TEK(ESE) FESE Tai Long Wan 1 1.9 I
Sea water - <6 BqL"
(lower level) 7R Port Island 1 13
TSR GEREK)
Bottled water At Local 3 0.6—1.6 1.0 <49© BqL'
(Distilled)
K (2R 7K)
Bottled water Mt Local 2 13-14 1.3 <5.8¢ BqL'
(Mineral)
FE () WESEEREASIR TSR o IR -

(2) BRMP IEAESYEFEHM TR “<xx” For o xx ez SUHIE BTN N IRE » 0 SAEEM R A h R RZ U A 2R

EREHER “<xx”

»xx AR B F R E RO -
() ZEANEIBPR—IEE+H o WA E BRMP IR - SHETRIHE lE
(4) FHEANERN S~ - 2 HA 1 BRMP HIE

R A S AR S -

> iE PRI SRR R A T R B -

(5) HEFHIEAYAEMEEAEE BRMP BEREHE S - RSN T IRAOIE T - JRERRAE 2011 S50 T AAVEE AT LT /A K AR

2008 4 EH] T HTHRAR DI T BRI R -

(6) FBEAMNSEIEN BB EHEAA  WZATE BRMP G - SHERAT NS HE A S AT SR -

Note: (1)

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

(2) 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.

(3) Measurement of this sample started in October 1997. The sample was not measured in BRMP. The indicated range
refers to results from first 5 years’ sample measurement.
(4) Measurement of this sample started in January 1996. The sample was not measured in BRMP. The indicated range
refers to results from first 5 years’ sample measurement.
(5) Substantially higher accuracy and lower detection limit are achieved for current measurement when compared to
those of the BRMP owing to the adoption of a new sample pre-treatment method in 2011 and the implementation of a
new Liquid Scintillation Counting System for measurement in 2008.
(6) Measurement of this sample started in May 2007. The sample was not measured in BRMP. The indicated range
refers to results from first 5 years’ sample measurement.
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Table 9. Measurement results of measurable activities of strontium-90 in food and environmental
samples in 2013
(EATAT Bakg'; §AFHAT BqL'; 7 AKEE Bqm®; & FH5KET Bqm?; HAFEH mBqkg'; GAFZHT
mBq L 374K H T uBq m”)
2R THEEEN
HEALEE = : ) 10))
. HE JEE | BRMP #ifE EEfir
I .
%3l Type Ht % Location Tot.a I no. of samples Range Activity(l) BRMP range(z) Unit
with measurable
activity
€K Rice N Mainland 4 4-7 6 <56 mBq kg
ST ;éki}]\[ S_henzhen 4 4-11 7 )
Pasteurized milk VYU 4 5-10 8 <8l mBq L
Sha Tau Kok B
. %Il Shenzhen 4 46 — 66 51
S0, Choi sum s <266 mBq kg’
Al ot su &M Local 4 2149 | 75 e
. %<3l Shenzhen 4 19-73 47
3% Pak choi o <570 Bq kg
B% M, Local 4 33-170 | 76 e
Z5#: Banana N Mainland 1 - 4 <27 mBq kg
HJE# Sugar cane i Mainland 1 - 4 <14 mBq kg
414 Lychee A3t Mainland 1 - 9 <14 mBq kg
fH4% Mandarin A#r Mainland 2 23 - 66 45 <84 mBq kg
#t Chicken A#r Mainland 1 - 3 <37 mBq kg
HE, Duck A#r Mainland 1 - 2 <53 mBq kg
KA Y| Shenzhen 2 3-15 | 9
Aristichthys .
L. — <94 mBq kg!
nobilis TCEH 3 5.3 7
(Big-head carp) Yuen Long
Atk Platycephalus -~
indicus ngféj 1 - 8 <25 mBq kg’
(Bartail flathead) yabay
i N
Trichiurus haumela Dj;‘zﬁg‘; 1 - 12 <49 mBq kg'!
(Hair tail) yabay
N E /KK Hong
HRIE ) Kong Waters 2 7-12 10
Metapenaeopsis ; — <66 .
barbata AL mBq kg
(Fire prawn) Seas west of 1 - 8
Hong Kong
PANGEY-
Daya Bay ! ) 10
fikfa E 7Kk Hong 1 ) 17
Loligo edulis Kong Waters <43 mBq kg'!
(Saquid) AP
Seas west of 1 - 15
Hong Kong
=
A Cheung Chau ! ) 47
Perna viridis -85 < .
(Green-lipped Tolo Harbour 2 40-44 42 <47 mBq kg
mussel) Koo 1 6
Daya Bay )
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Table 9. (cont’d)
EHHRESERN
BAGEE ——— 2
, . ‘ HiE FEED | BRMPHE® | Efi
I .
$E7 Type 1% Location Total no. of Range | Activity” | BRMP range® | Unit
samples with
measurable activity
I = 1 _ )
' T a;?es Cheung FJhau <1 —
philippinarum - 524 3 631 2
(Clam) Tolo Harbour
Sargassum piTEecicc|
- 1 - 218 <1440 kg
hemiphyllum Po Toi O mBake
(Brown algae)
Kf\?:ﬁrk 2 31-48 | 39
KARIEE o
Airborne i 6 1.0-3.7 23 <5 uBq m’
. Sha Tau Kok
particulate —
JLIUR 6 09-46 | 25
Yuen Ng Fan
o o
SRITURYI(ET) Rl 3 3166 | 43
. King’s Park )
Wet deposition A <39 mBq L’
R =
tat D=9 .
(precipitation) Yuen Ng Fan 3 35-95 6.7
FEY) EAH @
3 &Y _ < -2
Total deposition King’s Park 3 0.7-21 1.3 <39 Bqm
iiﬁ(.t) REL 5 1.4-26.8 12.8 <273 Bq kg
Land soil (upper) Please see Table 1.
THE(T ) E 30
3-16. 12. <19. ke
Land soil (lower) Please see Table 1. > 73165 3 99 Bake
K LT
(EJ&)
Suspended v 1=
_ < -1
particulate in sea Waglan Island ! 65 ! mBq L
water
(upper level)

() A% S T RE R - RS P -
(2) BRMP ISR SR FER FIRLL

ESR PN e

“<xx”

“< xx”

(3) EHEAMERN—NIANE—H - WIZHETE BRMP HIE - SEEURAVHI S HEE B2 A S LRI R RUE -

Note: (1) The mean activity is reported if there is more than one sample with measurable activities.

FOR 0 xx JEZBUHEVHEAZON NRE - S AER R AR PR ERZ B
» xx JI R HIEEHEERAE -

(2) 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.

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

When a particular radionuclide was detected only in some of the samples in a certain sample type, the

(3) Measurement of this sample started in January 1996. The sample was not measured in BRMP. The indicated range refers to

results from first 5 years’ sample measurement.
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* 10, “E-=FRY SRR AR A-239/ N SR
Table 10. Measurement results of measurable activities of plutonium-239 in food and environmental
samples in 2013
SR THEEEDN
BAGEE o
\ . il EEC | wmE® BAfir Unit
$E71 Type H B Location Total no. of
Range |Activity'’| BRMP | #F/3/7H7 Bqkg'
samples with )
range®
measurable activity
£
Sargassum EIEY S 1 _ 0.04 <0.07 Bq kg
hemiphyllum Po Toi O
(Brown algae)
VN
Sh;//TiE{JﬁIzok : ] 0
W L(ER) — o g
Intertidal S . 2 0.13-0.17 0.15 <0.19 Bq kg’
. Tsim Bei Tsui
sediment (upper) e
=& 1 _ 0.09
Pak Sha Wan ]
WELC® | oo
Intertidal ! 1 - 0.13 <0.14 Bqkg'
. Pak Sha Wan
sediment (lower)
TEE
Picnic Bay ! i 0.34
TBIRIUEY) KEEE |
- < Bqk
Seabed sediment | Tai Tan Hoi ! 039 =037 e
HdE R | _ 026
Lung Ha Wan ]

A

)
(@)

WVE 25— (A B T RS o SRSl -
BRMP H &R SRR “< XX” Fom» XX 2800 S0 SR A T RS « 40 RSB AR ch e IS % e e

%SRBSR “<xX” XX BIRHIEF0ERERAE -

Note:
(1
(2

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 samples in 2013
(&N fFHA Bakg'; HAFFEA BqL'; S 7K M E A uBg m”)

pilEent S
o Measurement
pEsE [EZ~hll results™ 131 $f-137 $t-134 I #4-90 $£-239 Bz
Pathway Sample Type 1 1-131 Cs-137 Cs-134 H-3 Sr-90 Pu-239 Unit
sxuE"
Reference values'"
KRR 0.9
(BH EEELR) #i[&E Range <10 <10 <10 | <0.2
KA Airborne @ 4.8 3
. . - uBqm~
Atmospheric Particulate
(bulked monthly BRMP <10® <10 <10 <5 <0.2
sample)
0.06 0.004
sk #i% Range <0.1 <0.1 <0.1 | | 1
Rice 0.09 0.007 Bakg
BRMP <0.1 <0.9 <0.1 <1 <0.056
1.3 0.004
sedy #i% Range <0.2 <03 <03 | |
i Terrestrial 4.1 0.011 - BqL'
Milk d
BRMP <0.2 <03 <03 <6 <0.081
0.1 0.019
- #iE Range <03 <04 <03 | |
3% Vegetable 2.4 0.170 - Bq kg
BRMP <03 <04 <03 <74 <0.570
0.04 0.003
@ #i[E Range <0.1 <0.1 <0.1 | | <0.002
l.yn 0 Bq kg-l
Fish .7 0.015
K BRMP <0.1 <0.2 <0.1 <2 <0.094 <0.002
Aquatic o 0.1
KRR #iE R <0.1 <0.1 <0.1 |
ange . X .
K & g 1
o 0.9 - BqL
Treated Drinking
Water BRMP <0.1 <0.1 <0.1 <6

A
gt

() CHIEEEREREH TIREL “<xx” FoR o xx EZ BN R A HAEON NRE - 40 SAEE B T BRI U % 2% - BRMP
SRR R <xx” o xx Al HBFHEREAE -

(2) - FRZFH1E BRMP F ERMP E{THEEMIE -

(3)  1£ BRMP RIS A RERERE A T » FUA o HARRR (EEEACH B HHA-131 > JERE ST R 328 uBq m™ J 38 uBq m™ » {HLLHE
EGAEH-131 ZAR G AT BB By N RN M B BB DRIEE NG FEF 45 Lo A BRMP JRETHI & HF Tt
-131 JEFEAR Ry R SRR A e G AL (] © K SRTHEERY BRMP B-13 1 AR & 8 Ry (BB IR -

Notes:

(1)  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.

(2)  --- means “Measurements not included under BRMP and ERMP”".

(3) 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 uBqm™ 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 I-131 in airborne particulate should be below MDA.
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* 12, CE-=FEREESATEENTEB KA TE-00 TEEEHIE B iR a e
a4 R
Table 12. Results of the 2013 laboratory proficiency test on strontium-90
measurement of water samples, organised by the China Institute for
Radiation Protection (CIRP)
RXEWEE 2%E Rz
Measurement Result of the Hong Kong Observatory Reference | Deviation”
(Bq/L) Value (%)
TKEEA 1 TKEEA 2 TKEEA 3 R (Bq/L)
Water Sample 1 | Water Sample 2 | Water Sample 3 Average
16.1 16.4 16.2 16.2 17.5 -7.4

A

(M

Note:
(1)

fR= = CHIEE — 2%(H) / 2%{H x 100% © CIRP #i: 5t - MEEEIAEEAD RESL B
AR BIPR EL STAE RAVSTFHIEEE - SR RERSE{E/ NS 20% By 22 Z S Aréti iR -

Deviation = (Measured value — Reference value)/Reference value x 100%.
indicated that according to the criteria adopted by the Radiological and Environmental Sciences
Laboratory (RESL) of US Department of Energy in evaluation of international inter-laboratory
comparison results, measured value with deviation less than 20% from the reference value is

considered acceptable.

CIRP’s report
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*= 13. CE - = REER Y E B E (NPL)EEH /KA A IS BUR M 2]
EAESTHIEEE R
Table 13. Results of the 2013 proficiency test on gamma radioactivity measurement
of water samples, organised by the National Physical Laboratory of the
United Kingdom (NPL).
BHEZE | RXEHERE NPL Zeta () Z R,
Radionuclide | Measurement EEHE 5743 Score” £¢4% Score® SHIER Test®
Result of the Assigned
Hong Kong Value
Observatory (Bqg/kg)
(Ba/kg)
$5-60 “Co 13.2+0.6 13.23 +0.11 -0.05 -0.04 Fef& Pass
§5-134 'Cs 3.40+0.20 3.4240.03 -0.10 -0.10 JcHE Pass
§5-137 7Cs 1.86 +0.10 1.766 +0.016 0.93 0.92 JcHE Pass
$6-152 *Eu 205+ 1.5 21.9+0.4 -0.88 -1.07 Ji& Pass
=¥ Note:

(1) Zeta5¥57() HE 5% Calculation of Zeta Score ({):

L-N

2, 2
N Fuy

L: 2 HE A= & (H Participant’s Value;
N: NPL 75E 5 Assigned Value
uy: D E S RE ] 2 P/ Standard uncertainty of the Participant’s Value;
un: NPL 75 F(H 2 PZEFHEE/E Standard uncertainty of the NPL Assigned Value
Zeta SET4EEMEALE 2.576 DA Bnj#E52 2 HIE{H - Absolute value of Zeta Score below 2.576 is
acceptable.

2) ZFF5@ETE A Caleulation of Z Score (2):

g
G =

L-N L-N

o, 0.05823 N

L:  ZHE &= 0E (5 Participant’s Value;
N: NPL 75F 5 Assigned Value
0, FEIHIEA.Z FEEL i ESE Standard uncertainty for proficiency assessment
Z e HEAE 2.576 DUT Rnl#isz 2 HIE(H - Absolute value of Z Score below 2.576 is
acceptable.

(3)  NPL FIFH i iEEE A HIEURE SR E = 2 ROABZE S & - 41 Ry ELHAERE
Z R BBV Ry~ &8
NPL used the Interquartile Range Outlier Test to determine whether a participant’s measurement
passes the Ry test or not. If a participant’s Ry value is significantly larger than other participants’
Ry values, it fails the Ry test.



